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*  INTRODUCTION.

The International Commission on the Teaching of Mathematics,
crented bv -the Tnternational Congeess of Mathematicians at Rome,
Haly .in 1‘)1)‘%, submitted a large body of reports to the congress at
C nmbmfgv Elwlund in 1912, Thosc for the United States have been
published--; da l)ullotms of the Bureau of Education (Bulletin, 1911, .
\umbvrs' 8,7, 89, 12,13, 16; 1712, Numbers 2, 4, 13, 14). The
cgngrc» dlroctod thc commission {p countinue its activities and to’
submit furthvr reports to the congress to be held, at Stockholm,
Sweden, iu 191(‘) The following bulletin has been prepared as a part
of the rvport‘ ‘this ecountry for the second period of the commission’s
labors.  THig k of this period will naturally consist, to a consid-
crable ex \ preparation by each nation of a digest of the results
cof the eard ork of -tie commission, as sepn from the point of view
of that nation. A ~ ) =

No ono believes in the bodily transplaytation of a.conrse of study
or ofy methods of work from one nation to another; yet the very
existence of the connmission, and the phenomenal success of its work,
are evidenees of the md%prend conviction that every nation can
profit from a careful comperative study-of the work of other nations.

The material that follows shows that the'types of school organiza-
tion and the curricula in mathematics of the leading nations of
Europe hate much more in common with each other than with those
of the United States. European- nations will therefore sometimes "
find in the practico of their sister nations encouraging confirmation
of their own customs, whereas the United States will be confronted
by the question as to whether she alone has found the path that is
best, at least for hersell. Some lines of divergence between the
gener al practice in Europe'and that of the United States are mentioned
in the concluding remarks of this report (p. 87). Historical and other
reasons for the existence of the divergencies are easily found. Rea-
sons, sometimes of a theoretécal, sometimes of a- practical, nature,

\may doubtless also be found sufﬁclent to warrant the present continu-
ance of some or all of these divergencies. At the same time the
possession of authoritative statements of the practice of the world’s
" Téading nations, as contained in the reports {rom which the material .

v that follows is taken, can but prove helpful and sumulatmg to the
educators of the Umted States. The efficient supervisor or the alert .=
teacher will supelwprofit by & serious study of the curricula in 6ther. W“’

. _countnes as set forth in this bulletin. Hé may find little or nothing’ :
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A ]
that is directly usable in his owiy mwronment but he can not help
. being aided in his effort to improve his owir work, according to local
needs and conditions, by a wiger knowledge of \\lmt is done in corre-
spondmg cases MY the world at larges,
All of the statements.of fact in the bulletiy are based upon reports
of the international coimmission to the congress at Cainbridge. A
completo 1)1blmgraphv of the reports used is given on page 88, The
- data for the various nations have perforce been given with varying
degroes of completeness, (Tepo{\dmg upon the information availablo
in the reports. As the age at which pupils enter school varies some-
what in different countrigs, the age of the pupll rather than the
- schodl year, was chosen as thc basis of comparison.!

Unless otherwise stated, it s to bo understpod that the European
schools are\lg;}:;ws only. Relatively little is as yet done in most of
L.+ the European tountries for the mnthem‘utlcnl education of girls beyond
the fundamentals of arithmetic. Thescanty information tlmt i avail-

able'is given in appropriate connections.

! The public scllools of the United States comprise, {n most nmn, an eight-year clementary course, fol.
o lowed by a (ouro\éar course in the secondary school.  In some mq the course in the elementary school is
seven years and in {he seoondary school five years in length., In n\re {ustances botlr the elementary sod

the secondary school courses are six yeurs In length, . -

The age of compulsory schiool uttendance varies somewhat in the nlurerem States, but 1t is usuaily from
the age of Gor 7 1014, Most puplh enter the elementary school al |Iu-m.e of € or 7. DBoth the elementary
and the secondary gchools are free to al! pupils of the school district.

The courses in {he elementary schools of the country are more nearly untrnrm than thase oélhe secondary
schools. In the elementary schools the attempt s made to lay the (oundm‘km for o ool general education.
llesdmg, writing, arithmetic, history, geography, elementary science, and spelhux are the important sub-
Jects of theeurriculum, There is but little opportunity for choice of courses.in these schools. In the sec.
ondary school a pupil is sogaetimes penmitted to select those subjects that he especinlly wishes.  Certain
subjects are often required, ond the pupil {3 permitted to select u prescribed nunber of additional subjects.
In many of the larger cities there are secondnry schools of various types, such as commercial, manual train-
ing, and industrial.

A pupll who has completed the course in 8 good elementary school may enter a secondary schinol without

r~ examination.’ Many of the colleges ahd universities admit graduates of secondary schools upon the pres-
entatlon of a diploma or & certificate, but some colieges and l%ltlm admit only by examination.

In this report the New York StmccouneoNlud) i3 ruthercl followed dn outlining the subject umller
of the elementary soliool. Thla course i3 fairly 1' ical of the brest courses of dhe country.

*  Arrangement of school yeard g the United States. .

'F,lememar) Socondnry

Ageofpupil. o ' ‘School Year... . school. schioal.
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. "CURRICULA IN MATHEMATICS.

. GENERAL ARRBANGEMENT CF THE COURSES IN
TYPICAL SCHOOLS OF THE VARIOUS COUNTRIES.

-AUSTRIA.

* -
Arrangement of school years.

- - T
! sehool ! Volks-  Biirger- ! Gymna-; Real- ' T,“al'
| wvear. ° schule. schule. | sium. - schule. = E¥MD&-
| H © i slum.

.-..[ 2

N Age of pupit.

1
3
3
4
13
6
7
8

v e —

O c——v -0 © oo @ o5 oo o e et Ses 5 ooo mme ee—ao

* The minister of education has general supervision of .education in all ‘of the 14
Provinces into which Austria is divided. 1n each Province there is a superintendefit
of education, who atands midway between the minister antd lower-school authotities.
Each Province is divided into districts and cach district ha its school council. The

" members of this school council are nominated by the teacher of this district and
appointed by the higher-school council. Each district ia divided into emaller sub-*
divisions and cach of theso hes its local boadd.  Compulsory education extonds from
the sixth to the fourteenth year. Coodumti&he rulein the rural'districts and the
exception in the cities, .

The administration of secondary education is vested in the minister of instruction.

*Euch Province §as an inspector and a local board.  Albschools, whether public or
private, birc subject to the rame regulations as the State schools.  Most of the secondary
schools are maintained b§ the State. 5, U )

There are two kinds of elementary schoola: (a) The common primary, usually
called tho Vorksschule, and () the superior clementary school, called the Biirgerschule.
Many of the Bitrgemschulen in the rurgl communities are ungraded. In the gities the
course in these schoolacomprises from two to eightgrades. The Bargerschulen usually
consist of three clasies, which follow the fifth year of the primagy school: Pupils
may enter directly from the primary -school. Different courses are offered for boys
and girls;and as far as possible the'sexes are instructed in different achoals.

Sometitnes an intermediate courre of one year follows the *Brgerschule, ’I;l_xeA -

opends largely upon 'thg;'
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) ~nature of the course which'a pupil follows during this year d
T T L -' R B

v PRI o,

e Leiead
e e S




8 - ' CURRICULA IN MATHEMATICS. : :T

type of school for which he is preparing.” 1t is now propoecd to make the intermediate

course an additional class of the Bfirgemchule.

Thére are threg general types of secondary schools: (o) The Gymnasium; () the
Realschule; and (r) the Realgymunasium. The first has a course of eight, the second
of seven, and the third of eight years, thua differing from the custom in Germany.

» The minimum age for admission to the Gymnasium is 10 yvears, so that the first_vear
in the Austrian Gymnasium corresponds to the socon(k(vurm the German (:)mnaslum
and four years of preliminary work are required forentrance. The average age at
entrance ig 103 to 11 years.

The Gymnasium offers the tm(htwm classical course and prepares the pupil for
entering any university. In the Gymnasium more than 50 per cent of the school time

“is devoted to the study of Latin, Greek, history, and the mother tongue. About 25
per cent of the time is devoted to mathematics, the history of Austria, geography,. *
physics, and chemistry. Latin and Greek are emphasized.

‘The Realschule attempts to furnish a thorough knowledge of th: ‘modern subjects,
with special attention to the sciences. In these echools the pupil is prepared for the
study of more advanced natural science and mathematics; no attempt is made to
prepare him for any particular tocation,

The course in the Realgy munasium is intended for those w ho wish spme recondary
education but do pot. oxpoct to enter & univenmity or a higher technical school. A
graduate of the Realgymnasium may enter certain classes of the Gymnasium or of
the Realschule.

A type of secondary school called the Roform Gymnasium, standing intermediate in
courses offered betwoeen the classical Gymnasium and the Realschule, was organized
in 1908. It has an cight-year course.” The four lower classes are identical with the

" corresponding classes of the Realschule. "In the four upper clismes Latin, & modern  *
language, and free-hand drawing are required; in other respixcta the course is like the

~

-

- upper grades of the (i ymnasium. Greek is not taught in the Reform G ymnasium. :
. . ] v
. BELGIUM. ( o
- ' 4
Arrangement of school years. i
- —_ —_ - _ _' -
. - Atto of pupil. .. School l‘rlmnry Middle | Athénde

year. school. | schyol. | royal.

The primary school in Belgnum comprises the first six school years. ‘Tobeadmitted,
- a pupil must have passed the sixth year of, his age by October of the year he enters
.~ school and must be leas than 14 years of age.- .
" .The law provides that at least one pr'mary gehool must be mn.inh\ine(ﬂn each
-~ commune. Children of indigént parents musigb ught gntunpualy, “ There are now
more than 7,000 primary achoo].s under State supemmon About ond’third of the
", oumbaér ate coeducatxonal . ' . - ag O
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The King appoints an inspector for the primary schools of each of the Provinces of
the country.  The primary schools are usually divided into three subdivisions: (a)
The clementary, (0) intermediate, (¢) siperior, each of which comprises two yearn,
"The primary schools are undor the control of the commune, but the State reserves the
right of inspection.  After completing the prescribed wérk of the primary schoal—
that i, at about theage of 12,4 pupit may enter either the middle school or the Athénée
Royal. The lowest class in cach ese schools corresponde, therefore, to our voventh

~grade. . .

The course in the middle schools is three years in length, corresponding to our
seventh, eighth, and ninth grades. These schools were created 10 meet the needs of
tha higher artizan und the commereial classos, and emphasis is placed upon inymediate
utility.  The diploma i3 valuable in many husines purssits. Attondande at the
middle schoul is compulsory for all whe expget to takou Government position.  Pupils
leaving these schools are qualified for e lower public positions aud ior positions in
cotunereial, industrial, und mechanical arte. The usual age of admission to the
mjiddleschoolis 12 years.  The pupil must pass an examination bejore he is admitted,

The middle schools, like the primary schools, are under the ¢ontrol of the commune,

but the State exercises the right of inspection. A pupil who has completed the course

. in thie middle schools, &ngd who desires to prv{;:;l:c for the university, may enter the

. fourth from the upper class in the Athénée. There are now abeut 80 middle schools
for boys and 40 for girla, - . .

The Athénées Royaux are the official e-hools of higher grade, and they huve a course

5 seyen years in length.  They are usually for boys only.  To be admitted to the lowest
tlasy of these schools a pupil must be at least 11 years of agg and must pass an entrance
examination. In general, however, the lowest class corresponds to our seventhigrade,
the age of the pupil being about 12 years. The boy leaves at shout the age of 19,
after 13 years in school.  These institutions are supported by the State and are inde-
pendent of the cominune.” They correspond rather closely, in some respects, to the
secondary schools of the United States, ]

There are three kinds of Athénéer Royaux: (@) The humaniatic, with seven years
of Latin and five vears of Greek; (b) the Latin humanities, with seven years otLatin
and no Greek, but with an extensive course in mathemat ics; (8 the modern humag-
ities with seven years devoted to a modern language. The course in the modern
humanities, is frequently divided iuto two sections in the three upper classes. These
sections are (a) scientific and (b) commercial, L ’

Pupils who complete any of the three coures in the Athénée Royal and pass a final

' -examination receive a diploma which admits them 1o the univerity. Graduates of -

the classical couree are admitted to any faculty in any of the universitics. Graduates !

of the Latin-scientiffe course are admitted to the higher schools of mining, engineering,
and manufacturing.  Graduates of the modern hmauitics are admitted to th: com-

mercial and consular sections in the Usgversities of Ghent and Licge. : .

The organization of parllel courses equivalent to the established classical coursg
follows French rather than German precedent,  In-Germany.the various types of
courses are found in different schools: The Gymnasiom, Realgymnasium, and Real-
schule. R i = © N d -

" The secoddary schools of Belgium are a very unportant factot of tho national life,

The oppartunity to secure a good cduchtion is offered to all, and 1o social or class

_ - distinctions Jetermine the kind of education that a boy or girl chall receive. The great

' intellectual leaders of the country are usually prodiicts of the Athénée. In Belgium

the claesical course is still regarded as a dignified and echolarly couree, but the utili-
tarian subjoects are regarded as of equal importance and dignity with the classics.
- ‘ A ] D N
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RENMARK. 4
Arrangement of school years.
\ ] | | i
! For | oholem | Real
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Age of pupil School year. oo | inter- | classe. ’nzs)!um.
‘ | mediate, | i
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. Subdivisions of the Gymnasium—Periods per week devoted to mathematics in each.

g | Firt | Second | Third
é ; year, l year. year.
——— — — — o == E
Classical COUrse. . .. . .. e 2 2 ’ 2
Modern JANFUAe COUMSe. . ..o ..o 2 . 2 21 ~ 2
Mathematical-scientific course. ................ M— \ .......... - i 6 6 l 6
»

|

The schools of Denmark have always been closely associated with the church, but
in recent years the church control has beenlargely nominal. The clergy still continue
to instruct the rural inhabitants in the sparsely settled sections of the country. The
bishop and the clergy aid in the selection of teachers and in the general ad ministration
of the schools. - ,‘

The schools are under the control of civil authorities. The minister of ecclesiastical
affdirs and public instruction has supervision of the entire educational system, includ-
ing the university. Certain rights are vested in the local school authorities. Tt is the
duty of the mirister of public instruction to inspect and regulate the schools—to gather
statistics and to apportion the school fund. Each of the 18 counties has its own achool
council, and each of the 60 districts has its schaol board, which appoints teachers, aids
in selecting books, and armnges the course of study. Each tommune and village has
its school commission, which looks after the individual school.

The elementary schools are called Forskoler, Compulsory school attendance
begins at the age of 7 and ends at 14. Most of these schools are free, and books are
usually furnished without cost. In most of the rural districts the schools are coeduca-
tional, but this is not,\tmm the schools in the larger cities. }

The minimum length of the school year is 240 days of six periods vach

There are.three divisiqus of the primary school. * The first division is of three years;
the second, two years; and the third, two years. The municipal school of Copen-
hagei is roga.rdcd ag the best in the coifatry, and the methods and courses of study
used there gre frecly eopied elsewhere, Coeducstion has been introduced into some
of the elementary schools of Copenhagen with marked success. The course at Copen-
higen is Beven yeass in length; in sorive parts of the country it is eight.

- Thé middle and secondary schools are in pYocess of development, and it is difficult
to dlaw sharp distinctions between the wvarious kinds of schools. In some of the -
muxﬁé’psl elementary schiools the highest classes overlap some of the classes of the

m&etmedhta schools. In@penhagen there are confinwition schools where pupils

5 i : \




ARRANGEMENT C¥F C(-)UBSES IN TYPICAL SCHOOLS. L 11 .

who have finished the first seven school years may secure further instructions ffi certain
subjects. A short course in mathematics and its practical applications is given.
These schools are growing rapidly. .

The lowest four classes of the higher schools comprise the intermediate schools. A
pupil enters the intermedisate schgol at the age of 11 or 12 and completes the course at =« .
theage of 15 or 16. The intermediate schools are called “Melemskole.””" They wege
established in 1903 in the attempt to eliminate the abrupt break between the elemen-
tary and the secondary schools. Most of the schools of this type outside of Copenha-
gen are coed ucational. -

After completing the four vears of the Mellemskole, a8 pupil may enter the Real-
classe, which continues for one year, or he may, cuter the three-year Gymaasium, -
which prepares for the university. ‘ i

The Gymnasium course is composed of three subdivisions: (a) The classical course,
(b) the modern fanguage course, (c) the mathematical-scientific course. In all sec-
ondary  schools the recitation period is 50 minutes. The summer vacation begins
early in July. \

«There are a number of private schools in Denmark, called Folkehoiskole. They
‘foflow the intermediate school and are largely cultural in aim. The mathematical

instruction in these schools is usually limited to facility in calculation and correlation
with the natural sciences.

o -4 = 4

FINLAND.

Arrangement of school yeqrs.

>
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s Fifth. .. 5 1
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T Eighth. |...... B\ 4
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AT R e o micsraie s T TR T S T o o e Tenth... |..........
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L s ot erets11t13 Per atea Ae TeTa e T T TT TT E  coo i Twelfth.|....... .. (8)

i 3

The elementary primary schools of Finland are coeducational; the higher primary
echools are not. A small fec is charged at all primary schools, Education is not
compulsory beyond the clementary school.

The primaty schools in cities are usually divided into three periods: (a) The ele-.
mentary primary school of two years; (b) the ordinary primary school of four years;
(c) the complementary school of one year. A pupil must be at least 9 years of age o
before he can enter the ordinary primary. The age for entering the complementary
school varies from 14 to 17 years, '

As the popwlation of Finlandge largely rumal, apd exceptionally homogeneous, the
courses in all primary schools are practically the same, } oy 5
There are four types of spcondary schools:g{a) The classical Iycée, () the real lycée,

(¢) the preparatory schools, (d) finishthg schools (for girls only). ‘ '

There are 26 State lycées for boys and 16 for girls. The pupils who enter the lycées «
are from 9 to 12 years of age. In the real lycée one more houra week i givento
mathematics than in the classicallycée, and much more émphasis is placed upon the
study of physics. ' # ;

o
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FRANCE. "

Arrangement of school years.

¢ >,
&chool I rlmar) | }liﬁhﬂ | 1 ym‘

Age of pupil. . year. | school. |primary.
. LY =

8- .. il s .| First.. .. L U Y (o

7-8... . .y 8econd...] 21 .......|..........

V(B e e e Y LTS e m e Third 4

0-10.. y Fourth. .| 4o foeninia.

10-11. Fifth.. 1
11-12. 8ixth. 2

[ . 1218 ._| Seventh. 3

Do O e o W S S - .| Eighth..|. 4

15. ..| Ninth._._{. b

5-16. ..{ Tenth.._.§. [

18-17. .| Elevepth |. 7
17-18... Twelfth..| ... ® .

e

Primary education in France is free, compulsory, and/eecular. The law requires
that every commune must have at least one primary achool for boys, and every com.
mune of more than 5,000 population must have a primary school for girls. Educatiol
is compulsory from the sixth to the thirteenth year.

Primary instruction is given up to about the age of 10 or 11; then more or less differ-
entigtion in training occurs. There is an elementary course of two years; the pupils
in this course range in age {rom 6 to 9 years. This is followed by an intermediate
oqurse of two years; the pupils are from 9 to 11 years of age. Finally, thereisa higher
primary school of twoor three years. Most of the pupils take only the first two of these

. ~burses and then enter a secondary school. The higher primary course is not offered
in all echools.

Higher pnmmy instruction is of two kinda: (a) The higher pnmsry course, and
() the compplementargcourse. The fifst differs from the second in that it is entirely
separate from t.he elementary school and is under a different director. The comple-
mentary course i8 connected with the elementary school and is under the same direc-
tion. The higher primary school usually has a course of two, sometimes of three, years.
The complemefitary course is one year. Pupils who complete the course in the
higher primary school are prepared for agriculture, industry, and commerce. How-
ever, the aim in thess echools is not primarily to prepare the pupil for a particular
vocation, but to furnish a general practical knowledge of several vocations. Those
¢ who wish to prepare for examinationafpr entrance to more advanced schools aro put
into a special section. To be admitted to either of the above divisions, a pupil must
have s certificate from the elementary school and must have taken at least one year .
of additional work. |

The school day lasts from 8.30 to 11.30 u. m. and from 1 to 4 p. m. ‘Sessions are !
held daily except Sunday and Thursday. The latter day is set apart for religious
instruction outside of the school. Vacation begins about August 16 and lasts until
December 1. Coeducation is the exception thropghout the French system.

The ministey of education nominatesan inspector of primary schools for eath district.
Superior in authority to these are the inspectors of academies; these men are really
heads of departments of primary schools. There are 10 general inapectors of primary
education, who stand next to the minister in am.hority in these schools.

Secendary educatiqn is not compulsory; mnor is,it free. The Smw charges & small
,5 :. - fee, but numerous scholarshipe are offered. The present organization of the secondary

schools dates back to 190Z.. The cumcnh of these achools were somewhat modiﬁed

- in 1905 and 1909, ‘
. There is'a courso of.seven‘years. The pupil<imially enters at'the age of 10 or 11 and ™
. gradustes at the age of 7o 18, The secondary school iz diided inta two ¢ycles, the

- first offourand the second of three years. Pupllswho enter the firsteection m:nq\nmd
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tp study Latin and they may elect Gyeek; in the eecond section particular emphasis
is put upon the study of French and the sciences; Latin and Greek are notoffered.
Electives are offered in the second and third years of the second ¢ycle. In one
course Greck and Latin are continued. In asecond course Latin and either English
or German are studied. In a third course the sciences and modern languages pre-

" dominate, and but little Latin 18 offered. In the fourth no Latin is offered; emphasis -

is put upon the sciences and upon modern languages.
At the end of the second cycle the pupil presents himself for the first part of the

"bacealsureate degree.  He must be at least 16 years of age. Au additional year is

then given to preparation for the second part of the degree. This degree is a sufficient
passport for entering the higher schools.

The secondary schdols of France are called lycéea.  In some communes institutions
called colleges are maintained. These are usually of a lower grade than the lycées
and are financed by the commmunes. All private secondary schools are subject to
State inspection. .

The lycées for girls usually have courses of five or six years.

GERMANY.
Arrangement of school years.
e fehool | Volks | Dures- | G Real
Age of pupil. otke- | Burger- + (Gymna- |Realgym- Oberreal-

year. schule. i schule. | stum. | nastum. | schule
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'he following table indicates the average number of periods per week allotted to
study of mathbmatics in each type of secohdary school:  °

Periods per week in mathematics.
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In Germany centralization of educational authority is Dot carried to so hlgﬁ 8 dog;ee
as in France. Each of the German States is independent in all local affairs, and the
educational system is characterized by flexibility rather than rigidity. .

yIn thé United States a pupil may enter the elementary school and continue his
course through the university. The ‘‘educational ladder’ is unbroken. In Germany
there are two digtinct systems, the lower or elementary school and the higher school
system. After a pupil has:passed his fourth school year it is almost impessible to
tranfer from one to the other. Elementary education is usually based on State
laws; secondary education is usually regulated by ordinances of a local character.
> In the United States the direction of the internal organization of the schools rests
with the local communities. In Germany itisin the handsof the various States. .The
official to whom is delegated the highest authority in educational affairs always has
some other State dutice. In Prusaia the highest official in education is the minister of
publ;: worship and edication; in Bavaria he is the minister of the interior, of public
worshiip and education; in Wurttemberg he is the minister of ecclesiastical and school
affairs.

The various subdivisions of the schools are under the immediate direction of sub-
ordinate ministers aiid of directors and echool councils. All of these authorities are
State officials. The community looks after the external administration of the school,
such as the erection, equipment, and eanitation of buildings. In some of the iarge
city systems. a school superjntendent is appointed as professional advisor. The
appointment of all teachers must be confirmed by the State.

Education iscompulsory from the sixth to the fourteenth year (sixth to the thirteenth
year in Wurttemberg), and there are practically no illiterates in Germany.

" The elementry schools are called Volksechulen, and are all free. The majority of

the teachers are men, but the percentage of women is steadily increaf¥pg.. Most of the

Volkeschulen have aa eight-year course. The achool day consists bf four or five

periods. It beginsat?7or8insummerand at 8 or 9in winter. The number of Classes

el depends upon the gize of the school.  All Volkeachulen must conform to cortam mini-
% .. JDUm requirements preacribed by the State.

" Most of the German States make a apecial provision in the elvmontary schoole for
the education of backward and of exceptionally gifted childreh. The schools are
divided not only vertically, but horizontally. The brighter childten have a richer
curriculum, usually intluding s foreign language. Normal pupils require elght years
to complete the course in the Volkeschule: Very able pupils, after' two years' attend-
ance, are put into special rlasses which prepare them for the Gymnasium in one and
one-half instead of two years. For hackward pupils, courses of fnom 7 to 10 years are
offered.

The middle schools of Germany are called Mlttelsch‘xlen higher elementary schools,
or Burgerschulen. They are intermediate hetween the lower elementary and the sec-
ondary school from the point of view of courses offered. Attendance at these schools
is not a prerequisite for admission to the secondary schools. Mittelachulen are cape-
cially common.in the States of southern Germany. Some of these are for hoys, some
for gu'ls, and eome are attended by hoth boys and girls. The course is usually nine
‘years in length, and the lower grades averlap the primary school. The curricula in

B schools are adapted as far as possible to local and imlividual nceds. The schools

- are largely utilitarian in aim. Ususlly not more than one foreign language is studied,
" but exceptional pupils may ntud) & second lomgn language after the seventh year.

.,

HECONDARY icnoor..s N}

52 5. The. publxc eecondary achoola are almoet all undernommanoml or interdenomum-
~tional.! : The elemenmry achools’ :% umslly denommatioml except in Bnden and ,
ﬂeﬂ, md‘the Volknchulenqn of theacnnea.dﬁ y ; :
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Separate schools are usually maintained for boyaand girld, except in Wurttemburg,
Baden, and Hesse, where mixed classes are common.” In gll of the States, mixed
classes are found in the emall schools in rural communities. Most of the secondary
achools for boys are public, and many of those for girls are privatq, The maintenance
of the elementary echool usually falls upon the community. Cities aud towns main-
tain their own secondary schoolr. There ie a tendency to provide more liberally for
public secondary education for girls. "

A few secondary sachiools have preparatory wchools (Yorschulen), but entrance is
usually made from the third or jourth grade of the elementary schools.  Most of She
secondary schools have a nine-year course, Lut some have a course of six years.
".Promotion is by clusmes, not by subjects. A7 pupil who fails in two major subjects
ig not promoted.  The maximum size of clagses is 50 in the lower stage, 40 in the inter-
mediate, and 30 in the upper. .

The school day hegins at the mm(;lime aain the elementary school and consists of
five or gix periods of 40 or 50 minutes each.

There are three kinds of higher schools with nine-year counes: (a) Gymnasium, (b)
Realgymnasium, (¢) Oberrealschule.

The Gymnasium is the classical secondary school. Both Latin and Greek are
taught. N . .

In the Realgymmasium no Greek is taught.  latin, the modern languages, and

- mathematics are emphasized. :

In the Oberrealschule Latin and Greek are fiot taught, but cmphasie is placed upon
the modern languages and science.

Inall three types of achools German, history, religion, and mathematics are taught.

The fundamental idea in organizing the Realschule was to prepare for the commercial
professions, as the Gymnasium prepares for the leamed professions. The curricula n
most of the Realechulen have been enlarged. to meet the demands for broader culture.

After the finst three years in a secondary school it is almost impossble for a pupil
to transfer to another type of school. This means that parents must decide by the
time their children are 9 or 10 years of age which type of school they wish them to
enter.  In order that this decision, which is almost irrevocable, may be- postponed
until the child is a few years older, institutions called Reformgymnasdia and Real-
gymnasia have been established. - In these schools a commgp foundatlon for all three.

Jtypea of secondary schools is laid in the fimt three yéars. At the end of this period
one section begins the study of English, and emphasiv is later put upon the natural
sciences (Realschule and Oberrealschule).  Another section beging the study of
Latin, and two years later this section is subdivided, ane divisiou (Gymnasium)

- beginning the study of Greek and the other section (Realgymnasium) beginning the

study-of English. This generul plan is sometimes called the Frankfort systewn,

Mot of the States now maintain separie high schools foy girls. The curricula of
these erhools are not unlike those of the Realschule, except that leas @emphasis is
placed upon science and mathematica. In the boys' schools all of the teachers aro
men. In the girls’ schoola some of the teachers are men., :

Fof a description of the conducting of classes \in the various types of schools the
reader may consult *Mathematics in the Schools of Prussis,” by J. W. A, Young,
published by Longmang, Green & Co., New York. See also *“The present Teaching
of Mathematics in Germany ” (Bureau of Publications, Teachers College, New York
City); for details in regard to courses in mathematics in tho secondary achools of the
more important German States. : . o
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HOLLAND. -

An:angemcnt of school years.

Ky

BUrgvr~| Middle | Gym.
schule. | school, | nasium.

q -

' oy, | Primacy
Ago of pupil. l Bchool year. i school.

There are many large cities in Holland, and to u considerable extent they determine
the general character of the primary and secondary educatio’ Althoygh complete
religious liberty prevails throughout the Kingdom, the various religious denominations
exercise great influence in educational matters. . ’

The minister of the interior is in charge of all State administrationschools, There
are 3general inspectors and 25 district inspectors, and these have several subordinates.
These officials are appointed by the sovereign and are paid by the State,

- The local civil authorities, the communal burgomaster, and the council have
charge of the local administration of the schools. All needs and conditions are
reported 1o the communal council by the school boards.

The primary scheol comprises the firt six school years. The pupils usuull\y enter
at the age of 6. Boys and girls attend the kame school and are instructed together.
Primary instruction is given in the day schools, the evening schools, and in the con-

tinuation schools. Auttendance at the day school is obligatory for all children from
7 1013 years of age. T

There are between five and aix thousand public day schools iy Holland, and almost
two thousand private primary schools that have heen subsidized by the State.

The primary schools are.open all the year except on holidays. Promotion from
grade to'grde is upon the basis of examinations. A pupil who completea the course
in the primary school in a satisfactory manner is given a certificate of honor.

The secondary schools may be public or private. There are four general subdivisions:

1. Bargher schools, . .
. 2. Higher Bargher schools. .
" ™" 8. Industrial, trade, and technical schools.
4. Agricultural schools.
- Theee achools are sometimes called the middle schools, to distinguish them from
the Gymnasia, . a0
- The immediate supervision of all public secondary schools is exercised by local
' committees approved by the minister of the interior, who is supreme in ali matters
relating to the secondary schools. _ ' :

Pupils may enter these schools either by examination or upon presentation of a

certificate from the primary school.
.. ", The Biirgher schools are eepecially for the children of the tradesman, mechanic,
" ‘and the agriculturist, The law requiree that such a achool must be maintaip"—r-
s+ @very community havirig a population of iiore than 10,000 3
"+ The Higher Bargher schools train those who expect to become engineers, architects,
and technologista. Those who expect to. enter. the servico of lt.he State abo-attend
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theso schools. The diploma sdnits the pupil without examination to certain of the
special higher schools. - ] . . ]
" The Higher Biirgher schools have two courses, one of five years and the other of
three. The tendency is fo extend the course to six years. These schools offer espec-
ially thorough instruction in the sciences and modern langueges. Entrance is dy
cxamiﬁétion. A candidate for admission must be at least 12 years of age. A pupil
who successfully completes a course is given a certificate which is of value to him if
he seeks a civil or commercial appointment. There are about 100 Higher Biirgher
echools in Holland. Both boys and girls may be enrollad in these schools. Only
male teachers are employed. :

The Iigher Birgher schools offer the majority of th@pupils the best opportunity -
for a good, general secondary cducation: A graduate of these schools can'not enter a
university until he has studied one year of Latin and of Greek. In Belgium tre
sciences and the modern languages are considered as equivalent to the anciens lan-
guages in dignity and in importance, but the classical idea still prevails quite largely
in Holland. N

Thefe are numerous types of industrial and technic echools. The course in these
&chools varics from one to five years. The Birgher schools make provision for eom-
mercial education. There are several schools of industrial and household arts for
girls. Women frequently predpminate on the boards in these schools. In all of the

- technical schools & good deal of artention is devoted to the subject of drawing.

Agricultural education receives a great deal of attention. A special inspector ia
in charge of the agricultyral schools. Most of the achools of this type offer thorough
courses in colonial agriculture. A epecial State inspector has supervision of the
agricultural schools. :

In addition to the schodls mentioned above, every community of 20,000 inhabi-
tants must have a Gymnasium. These prepare especially for the universities, The
age of admission is 12 to 13 years, and the candidate for admission must pass an exam-
ination in the mother torfgue, French,. reading, writing, history, and arithmetic.
The course is six years in {ength. There are about 70 Gymnasia in Holland, public

and private.
The inspection and examination of the schools is very rigid and effective throughout
‘ the country. . .
' HUNGARY.
’ .
' Arrangement of school years.
A of pupi T | ot | B | ovm | e
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18 VQURRICULA IN MATHEMATICS, '

The nupber of hours devoted each week to the ftudy of mathematics und of geo-
metric drawing in the Gyvinasium and. Realschule is indicated in the following:

'y Periods per week in mathematics and geomelrir drawing.
—_ = = —— e
e Gymnasium. | HRealschule.
Classes. . a ! —_| I -'.iﬂ-— o
athe- eometric Mathe- | Geometric 2l
* maucs, drawing. | gt ! mstics. | drawing. | Total.
l :.._. : ——
! 7 . 8
i 7 ¥
54 5
e 5 6
3 I . 5
4 i 4
. 3 4
’ 2| 3
i 3

In Hungary, g8 in-Austria, the minister of education is the highest school officlal.
He is amisted by a staff of subordinate ministers and numerous school inspectors. .
<"+ The elementary schools include the national, pm ate, and city schools, but thero
is & certain unity in the courses, because all pupils are roquired ta pass the same
examinations. Boys and girls are usually taught in separate institutisns, but coedu-
cational olemenmry schools are not uncommon in the less densoly populated districis.
The course in.the elemertary school is six years in length. The law _provides for a
minimum school year of eight months in the country and nine in the ¢ IL\ Educa-
tion.is compulsory from the sixth to the twelfth year.
The Btkgemohulen are much the same 28 the corresponding schools in Austria.
The course is usually four years in length, but some schools offor six or cight year
courses. Some of the Riirgerschulen are supporte:?by the State, some by religious
organizations, and others by the communities. The girl and boy may enter theso
schools after completing the fourth class of the Volkschule. The entering ngo is
usuany 10. Both male and female teachers are employed.
Tn the Biargerschule for boys the same sub]ecta are usually taught in the ﬁrst four
yeare ag in the first four years of the Gymnasium and Realschule, with the exception
2 of"l:?.n and French. The prustical aim of the Birgerschule is indicated by the
uction of some subjects not taught in the Gymnasium and Realschule. Tho
Birgerschulb does not attempf to prepare the pupil for higher education, but secks
to emphasize the practical subjects and to lead to the highor vocations. Attendance
‘nt theee schools does not excuse one from servico in the army. Pupils may be trans-
ferred from certain classes of the Biirgerschule to the Gymnasium and Realschule g
and vice verka by passing examinations. The change that is gradually taL.ng place
in the Bitrgerschule is evidenced by the fact that Latin is now taught in somo of the
boys' schools, and eome of t.beso schoola are not unlike the Gymnasium nnd Real-
schule.
The secondary schools of Kungnry are of two kinds: (a) The Gymnasium, (b) the
Realschule. Both types of achooj have an eight-year course. A pupil may enter
- by gxamination aiter compleung the firet four clames of the elomentary echool.
In the Gymnasium Latin is studied in each of the eight claseos and Greek in the
. last four. . The study of Latin is obligatory. In many Gymnasia 8 pupil is permitted .
77 <. 'to elect comé subject instead of Groek. * German is taught after the second class.
IM.in is:not.a mquimd subject in"the. Realschule, but it is sometimes offered in
g gpm\ chnae Inthe Roallchule Gerg{nnn is taught iii.all. classes and anch‘
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" ARRANGEMENT OF COUBSES IN TYPICAL SCHOOLS.’ 19
in the last six. Mathematics is treated more extensively and more intensively in
the Realschule than in the Gymnasium. . ‘

Sepidrate secondary echools of a distinctive type have recently been ostablished
for girls. These echools-offer a six-year course and may be entered by examination
after the completion of the sixth year of the elemenlary school. There are now two
kinds of high schools for girls. In one of these especial emphasis is placed upon the
modern Janguages and domestic science; in the other the course closely resemblos
that of the Gymnssium for boys. Both men and women are employed a8 teachers -

in,the high school for girls. . A
ITALY.
@ ! Arrangement of school years. . : «
. ! | ‘ Secondary school.

0 A
i ! Flemen- | 3

Ago of pupil. | S)c&(}ol ;otary : Classical school.
| * , school. oo s | Modem
I * , school
| .Ginnasio. | Liceo,

3 Uo || Edeventb
7 ...| Twellth,

L

».  The minister of pubhc instruetion is at the head of the national oducational system
and is & member of the cabinet. There is a higher council of 36 members, 12 of whom
are nominated by the minister, 12 are designated by the ordinary and extradrdinary
professors of the universities, and the remainder ate olected by the scnato and the
chamber. Of these 36 members, 15 aro appointed by the minister as a special com-
mittee in ch of all matters pertaining to higher education. Another group of
members has ‘charge of the secondary schools, and a third group hae charge of the
olementary schools. There are also sevoral permanent ¢committees to act na ad visers
on particular subjecta. 5

Therc ia an official (Prooveditore) in each Province who has charge of the matters

. rolating to public instruction within the Province, Each Provinco has also an educa-
tional council for the elementatry schools and one for the secondary schools.

Theelementary rchool usually consists of six grades. Thé first three grades comprise
the ‘inforior and the next three the superior course. A pupil may enter school at the -
age of 6, and education is compulbory from tho sixth to the twelfth year. After com-

- pleting the fourth year of the elementary school, the pupil who is going to a higher
echool may take an examination, and*if he passes this he may enter the secondary
school. Nq pupil is allowed to remain in the elementary school after he is 15 ym
of age or in the inferior colrse after he is 12 years of age.

Separation of pupils'on the basis of sox occurs wherever the number of pupils in'a
echool is sufficient to necessitate a duplication of clases and courses. Womep teachers
pmdommate in mixed schools and in elementary schoola for girls. Men usually eeach
in the schools for boys. . - -

. The Btate assumes a share.of t.he expensos !or the eléménmy schoola. snd: the re-

Mderolth _ is borne b commur . 'i@
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" -are the Liceo, Instituto Tecnico, Instituto Nautico, and Scuola Normale.

]

yau The lctusl echool year, after all vacations have been deducted ‘ig about 40

ﬁ,jn&ﬂ gndeq and.is. called ‘the otdimry pnmnry “The: second,,called the higher .

— " —
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8econdary schoolsare usually erected &nd equipped by the local authorities, and the

other gxponses are shared by the" . There are two types of secondary schools
beaides thenormal schools: .
I. e classical school and the modern sch with Lgtin— ~

(a) Ginnasio—S5-year course.
() Liceo—3-year course.
. Modern school without Latin—Technical school—

' (a) Scuola tecnica and scuola complementare—3-year course.
. (b) Instituto tecnico—i-year courso.
Instituto nautico—3-year course.
Secondary schools are divided into first and second grade. The ﬁmt-grade schools are
the Ginnasio. Scuola Tecnica, and Scuola Complementare. The second-grade schools

. ¢

No pupil is admitted to the secondary schools until he has passed an examination
(maturita). . -

The complete classical course covers'eight yeas, and the modern ¢ ourse covers soven
years.
& Girls are admitted to secondar) schools upon the same conditions as boys. ’I‘he
Scuola Complementare is for girls only.

The secondary schools are sub{e(t to rather ngld inspection by officials from the
office of the miaister of education.

JAPAN. 3

Arrangement of school years.

Age of pupil. hool year. |

0r<lmnr5, Higher | Middle
| primary-, |pnmar) | sehool.

( 1

o Twelnth.

Leriods per weck in mathematics.

) T
First ]Sa(‘ond Third | Fourth’ Fifth | Sixth
) year. | year. | year. | year. ' year. | yoar.
. .

Y,

™

Ordinary primary.

nlgdle gfool

o
i
£
-

-
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-
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The State has entire contml of edueation. and school attendance is compulsory from
the sixth to the fourteenth year. ’I‘he mxmster of education isa member of the imperial
cabinet.

The achool year‘extends from the firat of April to the first of March of the following

weeke,
" The" elementary achool connim of two mbdiviaiom. The first extends- over th&

olémanhry. e&tendn ovemhq_next‘two or,thxoe
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" in the ordinary primary, but not in the higher elementary school. " In some localities
supplemenmty education is now provided for those who can not pursue their regular
education beyond the compulsory stages.

Boys and g‘lrlﬁ are usually taught in the same school and in the same class during
the elementary 1 period, but the middle and higher schools are not coeducational,
Frequently, if thdnumber of girls in one school vear of the ordinary elementary
schools or the number of girls in all the classes of a higher elementary school is enough
-1o organize one clase, the hoys and girls are separated.

After completing the course in the ordinary primary school, the pupll who expects
to enter g higher achoul goesat once to the'middle school instead of the higher primary.

Applicants for admission to the middle schoo! must be male graduates of the ordi-
nary elementar\ schools. not less than 12 years of-age, or must have attainments equal
or superior to those of the graduater of ordinary olementarv schools. Gmduates of
the ordinary elementary echool arg giv en preference over others.

The course in the middle school is uauall\ five years in length; sometimes a sup-
plementary year is added.” The graduates of middle schools are qualified to enter
higher special schools of variaus -kinds and. special 1ndustrml schools. They may
enter military, naval. or navigation achoole, or the higher normal school. .

The middle schools were established to give boys a hlgher common education, .
but. many of these schools have become virtually prepaggtory schools. The authon-
tu{a,arﬁpomg to close the high echoole preparing for the imperial universities and to
establish new higher middle echools, for the purpose of impaiting to those who have
(ﬁ:-nhed the middlg sthool course  higher common education more thorough than
before. .

After praduating from a mld{lle school. a boy \\ho(pecte to énter the universily
may enter a higher school, having a course of thre years, which prepares for the
-university. A hoy who enters the university after preparing in this manuer is 20 or
21 yeara of age.  Admission to the higher middle schools is usually on the basib of
competitive examinations. ®uring the first year five hours per week are devofed
to mathematice; during the second and third years. four hours per week. The course
in mathematics in these schools includes trigonometry. algebre, analytic geometry,
and the calculus. :

After a girl fintghes the ordinnry primary school, she may enter a girls” high school

H or she may énter the higher primary echool. The course in a girls' high school is
four or five yeara. This is sometimes supplemoutod by two additional years. Thia
mpplomcntary course ig the only provision for the higher education of women except
the normal echool and certain technfcal schools. No girl®s allowed to enter the
imperial university. . g

ROUMANIA.

. AAfrangement of school years.

T ;
| Becondary schoo.
i -

8chool | Primnry
| year, school.

Age of pupil.

Oymna. ;
slum, Lyode.
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-5 22 CURRICULA IN MATHEMATICS,
" technical, and private; (¢) secondary aod higher. .
The minister of public instryction has general supervision of all education and is

groups. Each group has general supervision over one of the types of gchools enumer-
ated above. There are also general snd digtrict inspectots for both the primary and
the secondary schouls, ‘ g

The primary snd the secondary schools are free, and education is compulsory be-
tweon the ages of 7 and 14 years. . o )

In the cities the primary school course is 4 yoars in length, and the school year is
10 months. In rural communities the course is 5 years in length, and the sehool year
is 9 months. T . :

The secondary schoolt are of two kinds: The gymuoasium and the lyeée. In som
. cities both types are found in the same schcol.  Pupils may be admitted to the gym-
nasium by examination or upon preserttation of a certificate from the primary school.
Admission to th¢ lycée is by certificate from‘ho gymhagium. i

’

A pupil may elect the mathematics-science course, the Latin-science course, or the
classical course. - Only a few of the public secondary schools are for girls. :

A pupil who doesnot expect to go to a university spends five years in thepymnasiuimn
instead of entering the lycée. o

e . RUSSIA. R
. L ] - . -
- . Arrangement of schoo{ yeavrs.
a . . . . .
. | 1 f
. | School | Primaty | Real-
! Age of pupil. l year. | school. | schule. |
| X

1

2

....... 3
TOR-Me o | Beventhl|.L L 4,

14-15. Eighth 5
15-18. .. .| Ninth... (‘;‘
16-17. 5o 55 .| Tenth...". ! 7!
W-I8. ., ... 2 Ele\"cmhi .......... i 8) '

Primary instruction in Russia is under either the ‘minister of public instruction or
the Holy Synod: ..
* The schools under the direction of the Iloly Synod bear about the same relation to
the other schools that the church schoois of England bear to the publi¢ schools. The
synod manages the schools through the hishop and the clergy. . 5
O, The primary schools usually have courses of three or four years, but in some cities

The secondary schools are of twgtypes, the classical gymnasium and the modern
gymnasium. _ ) - S

Gymnasia for girls are quite numerous. and the course of study indicates that quite
" a high standard is sought. Most gymnasia for women lmve'courses seven years in
length. There are some gymnasia with three and four year cSurses.

matics in eachi of the types of secondary schoola:

- Theschools of Roumania are divided into thteo groups: (a) Primary? (b) commercial,

officially advised by a general educationaleouncil. This council is divided into.three.

There are threc parallel courses in the lyée, svmewhat as in the French schools. * *

B NS LN de LI =

the course isfivo orsix yearsin length. Five periodaa week are devoted to arithmetic.:

The following table indicates the number of periods per week devoted to mathe-

¥
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ABRBANGEMENT- OF COURSES IN TYPIOEL SCHOOLS. 23
Periods per 1week in mathematics. o C
| ¥irst ' Second Third  Fourth! Firn | sixin :chenlbi Eigith
. ) Year. | year. | year. | year. l yeur. | year | year ’ year.
- [N SRR A S Py S S
-~ Classical gymnasium .. .00 L L i k) I 4 4 ' bR 4, 3 4
Modern gvirhasipm ... ... I ] T4 | 4 i 1o 4, 1 i ] ‘ 3 i 3
o ol
SWEDEN
. : . ¢ .
Azrangenient of schaol years. = '
T i T o
e e ol o) oo e _|__.__ — .
" % . Sehool  LPrimary | Real- | Gymna-
, . Age of pupil. vear. [ et o &6 luile. i sium, .

Tenth..
\ Eleventh .
i Twellth,.

— — e e e

Periods peraveck in mathematics.

@ .. Classes.
. Al . N *

. ymnasia. . ooy T
First. | Second. ! Third. i Fourth.

. ol
R

Pupils usually enter school at the age of 6 ar 7, and attendance is cdmpulsory up to
the age of 11, The nchool year ia 314 wecks in length®" Koth the church and the
school are under the supenmml qf the same department of the Government,

The primary school has a six years’ course. ‘The parish ia nsually the schiool dis-
trict, gnd instruction is carried on under the s@pervision of local inﬂpoction and of
lm«pccqu appointed by the Government. Coeducation is common in the primary
schools of the ruml districts.  From five to seven periods per week are devoted to
mathematics in the prlmurv school.

The higher school is divided into the Reulu-hulo and the Gymuasium. The aim
of the Realschule ix to provide a general practical education beyon#l the primary
‘achaol.  The course of rix years is concluded without an examination: In gll Real-
schulen four or five ponndn peraveek are devoted to mathematica.

After completing the firkt five years of the Realschule, a pupil may énter Lhe first
year of the legymnaamm or of the Latin (:)mnumum, instead of taking the, rixth
year of the Realschule. Ia the Gymnasium pupjls are urged to take sub)ecta for
which they havo special talent, and considerable fteedom to discontinue a subject is
pennitted. .

_The schiool day for secondary schools begms at 7\45 in. the orning and must nos

e

lvealgymnasinm R 5 !
Latn gymnasnimn. .. .. e e e e e |

- o
o

® e

- pa

be longer than six periods of 45 minutes vach,

W ith the excepuon of a few of Lhe puhhc Realm.h len, all Of the secondary schools

R

asiig mam'mwfed to enter the
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SWITZERLAND. -
Arrengement of school years.
Lower Higher middle
Sl | praksy | e | i, W
00! - _
Age of pupil. yetr, emlmt;ly (Bekun-
. . dar- Gymna- |. Real-
¢ schule). { sium, | schule.
7 0512 o e 10 B ST VTS ST o SToR< P& VBt <T2Ts o o B First......
7-8. Second
89, Third.....
9-10. Fourth
+ 10-11 Fifth...
. 11 Sixth .. ..
213 Beventh.
13-14 hth..
14-15 Ninth...

15-10 ..| Tenth.....
18-17.. Eleventh..
SN 18 N e et Leiit e s .| Twellth. . |...

TV M coegooooaag oM Mas o5 .{ Thirteenth,

5 The Cantgns duffer greatly in the number of periods per week devoted to mathe-
matics. In the primary school one penod daily is the general rule.

Thy-following table shows the number of periodas per week devoted to mathematics,
including bookkeepmg, in the literary Gymnasium, Reulgymmmum and Realachule
of Zunch

Periods per week in mathematics.

- X

4 . " Years
2y -

First. lQ«‘nn\l. (Thlrd. l-‘uurlh.‘ Fifth. | Sixth. 1Sevamh.

B

! ——

8

D v
o0 v e

TN

3
5
9

Although each of the 25 Cantons of Switzerland is autonomous in dll m:itt,ers per-
taining to education, there are some similar features in the various school systems.

some Cantons this authority is vested in an educational councxl Most of the
Cantons have special inspectors for each type of school.
“The chief characteristic of education mlght. be said to bo its variability. This is
caused by the great geographical, economic, and religious differences prevailing in
. the various Cantons. There is considerable disatisfaction in Switzerland because of
the great ‘variety in educational systems, and there is a tendency toward centruliza-
tion of authority in education. The schoal year varies from 38 (0 48 weeks.
5 The primary gchools are eaid to be unusually efficient in the training they give.
The entering age varies from 6 to 7 years in the different Cantgna, and the coarse is
. six yoars in length. All primary schools are freqq and cocducation -predomumws
“except in.the large cities.

In many Cantons a pupil who has complewd the fourth year of tho primary achool
may enteran adyn.ncod achool called the lower middle school or the Spkundarschule.
1In'this school one or more foreign languages and algebrn are taught. In somoCantona
@ pupil enters this type of school after coknpleting the sixth year of the primary school.
The course s then from three tofive years in length. These schools corredpond to the
Burgemchulqn. in.Germany and-Austria and to the tpper primary schools in France;

h!qher middle achool. There are mmy mmea‘unod in the various Cantons for-the

T

In most of the-Cantons the legmlnture appomla a general director of education, but

* A pupil who haa completed the m—ywco\mvf the pzimg;yw may gnt.ef the

3
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\diﬂemnt types of schools of secondary grade, but most of these schools may, be called
either Gymnasia or Realschulen. The Realschulen of Switzerland carrespond to the
Oberreslschulen of Germany. In French Bwitzerland there is even more differentis-
tion of courses than in German Switzerland, and many of the secondary schools resem-
ble the French lycées. ™ R

Zurich is the largest of the Cantons, and the system there may be taken as roughly
‘typical. THere arc three types of secondary echools in Zurich: (a) Literary Gymna-
sium, (b) Realgymnasium, (¢) Realschule. A pupil who has completed a six-year
course in the primary school may enter either type of Gymnasium. To enter the
Realschule & pupil must have completed not only a six-year course_in the primary
school, but he must have had two additional years in some secondary scHool.

[For arrangement of school courses in the United Stgtes, see note on page 6.]

TABLE 1.

Table 1 is a graphic representation of the arrangement of the school years in different
countries. " A heavily dotted line indicates that in- some cases the type of achool under
consideration extends over the period represented. ]

The, table portrays general conditions and not exceptional cases.

(3

TABLE 1.— Arrangement of school years.

AR, o7 { 2 88 | w1010-0 11-12'1:-13'13-14;14.15‘1."-10 1617 1518 18-19

i Auntria: ) oo
Volksschule, >Year. .. _
Blrgerschule, -year . ..., ...
Gymnasium, K-year B R e B e ASULS M SN N S U R
Realschule, Toyecar.... ... fooo e A g L L

. Reajgymnasiun, & | I .
year...... F S P [N RN T e — TN WY S N R
Belgium: l |
Primary,6-year. ..... — FETSN U PN P NI 500000
Middle,3-year........ ORI EER T FRRUSN PRI NN S SRR I USUUUY AU RETTUOE S
Athénde, 7-74-year. ..., 0T .... : .......... Heveenn ..
Denmark: . . }
Folkeskole, 8-year. . ., ——mim e e e
Intermediate, &-year..i..... ! coddadlbaooae|——1—H B | oo

Gymuasium, 3-yeat...|..... TR NN EETTTT] [YTPURs RN RPN PSR AR R S
Finland:

SRS
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TaBLE ).—Arrangement of schoo! years—Continued.

¢ hoeBo00000008060050 6 6-717-8

S R
8—019—10 }10-11 11 12|12—13 13-14{14-15115-16] 16-17!
|
i
|

Bfrgerschule, 2-year..
Middle, 5-year........
Gymnasfum,6-year. . .
Husngary:
Volksschule, 6-year. . -
Bflrgerschule, 4-6-vear
QGymnasium, 8-vear.. .
Realschule, 8-year. . ..
Italy:
Elem.entary. 6-year...
Ginnasfo, 5-year
Liceo, 3-year. . ..
Modern, 7-year
Japan:
. Ordinary Primary, 6-

Middle, 6-year........
Roumania:

Primary. 3-5 year....
Realschule, 7-8 year........
Gymuaoasium, 8 year, ..
8weden:

8 Realschule, 6-year....
Gymanasium, 4-year...
Switserland: @

Lower Mlddle, 5-year.
Uymnasium, 7-year..
- Realschule, 5-year. .
. United Stajes of 4 mc.rim
. El Y, 8-year. .
soeonduy, c-year

1. THE WORK IN MATHEMATICS IN THE 'FIRST SCHQOL
YEAR.

AUS'I'B.IA —’I’he puplla are taught, to read and write numbers from 1 to 10, and
the four’ftmdamenml operations are usually taught within those limits. In somo
flchools the pupils learn to read and write numbersdrom 1 to 100 during: the firet school
X ,-yw Bimple problems involviog denominate numbers familiar to the chxldmn aro

given‘w«lloetaf ““workinonl e L
s fhh REIREN l"-‘l‘i“"by"‘s“ s ;M‘}‘«v g g;f;:' ’ﬁi &
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. to solve simple oral proklems involving nymbors of one'
' . SWITZERLAND.—The pupils Aare taught to read and
Yo perfopm ¢ :

THE FIRST SCHOOL YBAR, 2T

. N
BELGIUM. —Pupils are taught to count and to resd and write numbers from 1 to
20. Simple exercises mvolvmg numbers vmhm these limits are given. The read-

ing and writing of numbers is often extended to 100. Objects are freely used te-

develop the number concepts. From four
to arithmetic.

five periods a week are usually devoted

DENMARK.—Tle first year's work includes the reading and writing of numbers
from 1 to 10. and the four fundamental -operjtions involving numbers within theses

limits. In a few schools the limit is extend=li ta 20. The concepts 4. 3§, and § are
taught. Almost all the work is oral and objectd are freely used. Arithmetic is taught
five periods a ¥ week to boys and {our to girls.

ENGLAND.—The third grade of the infanl deparment corresponds to the ﬁrst
school year in the United States. Pupils are thught to.count from 1 to 10 and from
10 to 1. The varfous numbers from 1 to 10 arg/factored. No formal addition or sub-
traction is taught. Only the simplest exercites are given. The pupils play store,
dominos, and various other gamey. Measurgment, wing the foot, inch, and half-
inch is taught. and pupiYeam to estimatd small distances. . The terms helf and
quarter are taught by mean\ of paper folding and by the use of Bumerous objects.

FINLAND.—In the city schools the p
wrile numbers from 1 t0 100. The most, cpmmon measures are taught.

In the country schoola the reading and fFriting of numbers from 1 to 100 are taught
and addition and substraction involvipg numbers les than 20 are studied: The
mesning and use of the terms meter, tier, kilogram, and mark are also taught.

FRANCE.—The course includes thé reading and writing of numbers from 1 to 100,
and the four opemations involving yhe numbers to 10. The terms meter, liter, and
franc are taught and extensively yded. The fmcuonqi 3, and  are taught. Almoet
all of the work is oral.

GEB Y.—The numbet Acale from 1 to. 20 is taught, and- addition and sub-
traction of numbers within s limit.

In some of the German/States the multiplication table of twoe is taught during the
first echool year. The tdrms meter, decxmewr, ‘pound, and mark are usually taught.

In a few of the s the number acale is taught éaly from1 to 10, but ali four
operations are taught within these limits.

From three to four perioda a week are dewdted to aritimetic. Q

HOLLAND.—The course is practically the eame s in Belgium. The numbers

from 1 to 20 are studied synthetically. From 20 to 10 the tens are studied before

the intermediate numbers. Four to five periods a week are given €o the subject.

HUNGARY.—The coune is practically the eame as in Aietria. The simple Dum-

ber relatione involved in the activities of the home and the school are emphasized.
ITALY.-—The pupils ‘are taught to read and wrjte numbens from 1 to 100 and to
perform the four operations on numbers from 1 ta 20. Moet of the work is oral.
JAPAN.—The courve includes the reading and writing of numbers from } to 100
and the four operations on numbers less than 20. Most of the exercises are in addi-
tion and subtraction. A few simplo ¢xercises with numbers between 20 and 100 are
given.
Five periods a week for 40 wecks are usually devoted to arithmetic; *
NORWAY.—(No report is available.)
ROUMANIA.—(The report does not include the work of this school year.)
RUSSIA. —(Details of the work of the Girst school year are not avmlable 800 the
third school year.) .
SPAIN.—(There is no reéport on tho work of the elementary school. )
. BWEDEN.—The pupils are taught to read and . writq numbemns irom 1.to 100. md

RV ©
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UNITED STATES.—In many of the schools of the United States only incidental
number work is given during the first school year. In some schools regular number
work is begun the latter half of the first year. In a few schools incidental number
work is given during the firet two echool years.

« A great variety of courses exists in those schools which provide specml periods for
number work during all or & part of the firet achool year. The fqllowing outline ix
from the New York State course of study. 1t represents one of the most advanced
courses. . .

Pupile are taught to count, reed, and write numbers to 100 and t memorize the 45
addition combinations. The drill in these combinations is given in such a way as to
prepare for subtraction as well as addition. Pupils leam to count 100 by twos, fives,
and tens. Thechildren are taught to carry in addition. No attempt is made to teach
the science of numbers; the art of computation is emphasized. Qral work glvgu/
predominates, but & good dea! of seat and blackboard work is given.

GENERAL S8UMMARY 'OF THE FIRST YEAR'S WORK.:

‘v

There is not much divergence between the courses in arithmetic in the most pro-
greseivo schools of the various countries. In general it may he eaid that the aim is
to teach the children to count and to read and write the numbers to 100; to pevforin
easy additions and subtractiops within these limits; to know the fractions 4, §, and 4,
and to make a few easy multiplications and divisions involving numbers lews than 20.
Practically all the work is oral, and objects are froely used.

II1. THE WORK IN MATHEMATICS IN THE SECOND SCHOOI.
I YFAR

AUS .—Drill upon addition, subt,mctxon. multiplication, and division is .
continuéd, and the exercises inyvolvo numbers from 1 to 100. The reading and writing
of numbers is extentled to 1,000. The pupils are taught the use of the common mea:-
ures.

BELGIUM.—Knowledse of the number recale is oxtonded to 100, and pupils fre-
quently loam to write numbens to 1,000. The fourobcmtmm involving numbers not
greater than 100 are taught, and place value.is emphasized. The multiplication
tables through 10 times 10 are built up and learned. Considerable attention is de-
voted to the small fractions in common use. Both oml] and written egervises are
given, but the ol work largely predominates.

In beys’ echools four hours a week and in girls’ schools thmo hours are devoted to
the study of arithmetic.

DENMARK.—The four fundamental operations are taught simultaneously for
numbers up t0 100. The pupils usually loarn to read numbers to 1,000. The work
in dividon _1m|udos divizors of nuly one figure. v

Danish money i3 studied, and the following torms are learned and used: Meter.
decimeter, centimeter, kilogram, liter, dozen, year, month, week, and day. Simply
reductions in the metric syatom aro taught. The fractions’ ‘4,3, 4, aud gyare taught
abjectively and are used in aimple computations.

RNGLAND.—The year that most noarly corresponds to our gecond achool year is'-
called “Stamdard 1. Thia is usually preceded by at loast two years in the infant
department. Dunng this peried a good deal of incidental number work is given.

Tho genera] practice is.to teach the reading and writing of numbers from 1 to 100.
The course includes addition and'subtmction of two Aumbers of one digit each, but
» no formal multiplication or: division in given, Rlpxd addition sad lubtncuon arg

+
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N THE SECOND BCHOOL YEAR. 29

emphasized. These processes are taught on the * completion of the ten'’ ‘system.
The fractions §, §, and { are taught. T

A good deal of attention is given to the drawing of the simplest genmatrical figures
and to estimates of length. Such objects as cubes, bricks, and coins are extensively
used. |

FINLAND.—The courso includes the four fundamental operations involving num-
bers not greater than 100, and the reading and writing of numbers to 1,000.

The common measures of length, weight, volume,dand capacity are also taught.

FRANCE.—The pupils aro taught to count and write numbers to 1,000. The four
fundamental operations involving easy combinations with number: less than 100
aro taught. Diviaion is linfited to divisors of one figure,

The terms meter, liter, gram, franc, and their caxy multiples and submultiples are
learned. Pupils learn to construct squares, rectangles, and triaugles. A good deal
of emphasis is put upon rimple estimatos and measurement .

Forty minutes a day are uzuslly devoted to the atudy of arithmetic. g

GERMANY.—The reading and writing of numbern is extended to 1,000, and
numervus oral exercises involving the four operations with small numbers are given:
The operations are proved Ly reversing. .. Special emphasis is put upon the multipli-
cation and division tables up to five. ractions §, 4, and } are taught and used
¢ in easy problems. The terms mark, pound, meter, and centimeter are taught. The

pupily are required to do a good deal of measuring and cstimating. Rhymos and
games aro used to fix tite sequence of numbers and their combinationa,

In all the Htates oral arithmetic groatly predominatcs. In a few States apecial .
emphasia is put upon the fractional parts of small numbers, and upon counting to
100 by fives and tens. :

HOLLAND.—The pupils are taught to count, read, and write numbers to 1,000. .
The four fundamental operativns are quite thoroughly taught for numbers less than

. 100. A good deal of einphasis is placed upon the commen denominate numbers,

In Amsterdam four and one-half hours a week are devoted to arithmetic. -

HBUNGARY, —(Sece the courso in ‘Austria.) :

ITALY.—Tho coume includes the reading and writing of numbens to 1,000, and

_oral exercises involving the four operations an numbers less than 100. In multipli-
cation and division the multiplier and divisor are limited to one-digit number.

. The fractions §, 4, and } are taught objectively. The elomentary notions of units of
weight, length, and capacity are taught. Numerous easy practical problema are
given.

JAPAN.—Notation and numeration are taught to 1,000. Pupils are taught to
count by tens to 1,000. Oral addition and subtraction involving numbers less than
100 and multiplication and divisjon by easy two-figuro uumbers are taught. The
uso of the abacue makes,the learning of the tables beyond the nines useless. The
tables and the invefse operations aro begun in this grade. i ' o

The echool yoar iai0 months, and 6 periods a wéek are devoted to arithmetic.

' +  NORWAY.~—(No data are available for this year.)
b ROUMANIA.—(No datg are available for {his year.)

RUSSIA.—(See the report for tho third school year.)

BWEDEN.—Pupils learn to count, read, and writé numbers to 1,000; to perform
tho four oporations omlly on,numbers lose than 60, and to porform them in writing

~ on pumbers leks than 100.  The multipliors and divisors are always singlg digits or

- multiples of 10. The simplest common moasures ¢re studied and the casiest fractions &

are taught. -~ _ : . e

- BWITZERLAND.—Details of the course for the second yeer are not given in-the ;. .;

. reporta. . Oral acithmetic is thé beais of the work thropghout the primary grades, and -

:,,‘% en}phudq Je put. epyppcdulpmblemwi&hi,ntho per W.p;;ﬂn:;
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UNITED STATES.—In the New York State course there is continued drill on the
use of the 45 combinations in addition and subtraction. Thero is also drill on series
in addition and counting by twos, threes, fours, and fives. The addition method is
used in subtraction. There is contthued drill in rapid additions. The pupils mem-
orize the 45 combinations in multiplication. * Thess are #0 taught as to prepare for
division at the rame time. The procees of carrying in multiplication is taught. Good
model forms arc extensively used. No explanation of the processes is attempted.

GENERAL SI7M.\II\R1"0F THE S8ECOND YEAR'S WORK.

The course of the second school year varies more than that of the first year. In
genersl, the aim of the work may be =aid to be to teach the children to cougt, read,
and write numbers to 1.000; to perform tha fundamental operations on nuinbers less
than 100 and to learn ‘the simple units of measure. 1In several countries, multipliers
and divikore gre limited to ono figure. The pupils are taught to count to 100 by twos,

" fives, and tghe. The 45 addition combinations are learned in this year and the
multiplicatfon tables involving products up to 10 times 10 are usually studied.

‘Subtraction is usually taught by the addition method and is studied at the rame
time as addition. The fractions 4, §, and } are taught, aud objecta are very exten-
gively used. The eimple denominate numbers are etudied and much attention is
devoted to measures and estimates. Oral work predominate:. Numerous concrete
problems involving the experiences of the pupils are given.

The course in the most progressive schools of the United States compares favarably
with the most advanced courses in Europe. In the great majority of the schools of .
the United States, however, not o much iz attempted in arithmetic as in the ‘best
8thools of Europe during the second school year. The longer school’ year and the
longer school day enable the Europe.in teachers to devote more time to drill in fixing
the number facts, and the pupils leaving the second grades there are probably more
thoroughly grounded in the fundamientals than is the case in this country.

IV. THE WORK IN MATHEMATICS IN THE BHIRD SCHOOL
YEAR.

. AUSTRIA.—A great deal of emphasis is put upon speed and accurmacy in the four
fundamental operations. A large amount of oral drill it given, and numerous exer-
cises are solved at the blackboand or on paper.

The fractions include all those with denominators less than 10. Simple pffercises
lnngving these fractions are given. Exercises involving simple estimatgrind meas-
urements are frequently given.

BELGIUM.—The pupils are given an intuitive and practical knowlodge of the
terms meter, liter, gram, and franc, and of their muitiplea and eubmultiples. The
units of measure are put into the hands of the pupils whenever practicablo. The-  *
four operations'are explained, and computation is extended to largg numbere. Tho

-decimal notation isintroduced, and the various operations are inv: l.Tod in problems.

Emphasis is put upon easy, practical problems. The textbook is first used in thig

- gllde In the boys’ schools four hours a week asd in the gu'ls echoola three hours

%> are devoted to the study of arithmetic.

%) .- DRNMARK —Notation and numeration are extended to 10 000 Place valug, in

the reading and writing of numbers, is emphasized. The four operations are taught,

~ < using both abstract and ° concrote numbers. Multipliers and divisors'not exceeding
“two, ﬂgum m “used, except in the cua pf powon of 10. The" tarms day, Week

¢ Imxr ‘minité: Secorti, JE.‘“ B
kﬂogmn ml ton are uught. md u.-ed
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THE THIRD SCHOOL YEAR. 31
A}
involving cavy {ractions are given. There is daily oral and written dril on the multi-
plication tables,

Five hour: a week are devoted to arithmetic.

ENGLAND.—Iu Standard 11 the course includex the reading and writing of num-
bers from 1 to 1,000, The four aperations are extended to include . 'dition of hun-
dreds, multiplication of tens by units and of hundreds by casy tens; : -bteaction of

vtensand eusy hundreds; division of tens and ea-y hundreds by unita.

The’fractions 4. 4, and } are used in eaxy additions, subtractions, multi} “cytions,
and divisions. The tape measure and ruler are extenvively used. and th  pupils
are taught the following terms: Yard, foot, ineh, one-half inch, pound. and one- half

.. pound. They ave al=o taught the values of the varions English coins,

A good denl of attention is devoted to the dmwmg of the simplest geometrical fig-
ures. The pupils are required to draw rectangles and squares of given dimensions.
Squaned paper is rather extensively used in these drawings.” The pupils are taught
the right angle and how to divide angles by means of paper folding. e

FINLAND. —Place vatue is carcfully oxplainod. The four operations are extended
to 1,000, for both abstract and concrete numbers, The comunon units of length,
weight, and capacity are L.Lughl and numerous oxerciser involving these measures
are given. .

Four hour a week are given to ‘arithmetic.

FRANCE.— A thormugh review of the work of the previous grade is given, apd the
operations are extended to lange numbers.  The gencml ideas of fractions are intro-
duced.  Simple reazoning problems are given, the data being selected from matters
within the experience of the child. The pupils make numerous estimates and com-
parisons, of distances, the metric unite being used.  Exercires involving the moet
elementary plane figures are given, and the various kinds of angkw are studied. The
simplest solide are «tudied from models, .

Forty minutes a day are devoted te the study of nnthmotlc

GERMANY.—The number scale is extended to 1,000 and the pupils are taught to
count by 10, 50, and 100. Oral addition and subtraction are ¢ “ended to numbers of
two digits, and written addition and subtraction to numbems of six digits. Multipli-
cation up to four-place numbers by two-place numbemistaught. Division of nunibers

~ containing from two to six figures by numberr of one figure and by ensy tens is taught.
The terms mark, pound, meter, centimeter, liter, hectoliter, gram, kilogram, and
kilometer are taught, and aro u-od in numorusa exercises. The four operations
involving units of length and welght are given a good deal of attention.

There are in Germany numerous collections of pmblmnq designed to give hacility
in oral computation. '

In most of the German States, five hours a week are devoted to the study of arith-
wetic, '

HOLLAND.—The conrse is practically the same as in Belgium. Exercises involv-
ing the four operatiopy with all numbers are given,” Much emphdsis is placed upon
the various weights and measures, ’ :

Five houm a week aro given to arithmetic.

HUNGARY.—(For details, sce the coursg in Austria.) The problema are chosen
almast entirely from practical life. There is a good desl of freedom and vn;intiou
in courses,

ITALY .—Notation and u\memtmn are oxtended to 10,000, Numerous oml exer-
“ciscs on numbers leas than 100 are given, The written exercises involve numbers
up to 1,000, Mulupliem and divisors are usually rmall or elzo a multiple of 10. The

'

decimal notgtion is introduced-and easy common fractions are reduced to dectmnls.‘

-A good, deal of attentlon is gwon to pmcucal -exercises m?olvmg the ‘metric system. oy i

. Some of:
Cv- '!! i‘
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JAPAN.—Notation and numeration are extended to 10,000. Oral and written
exercises involve all four operations. The chief ainof the year is to teach written
addition, subtraction, multiplication, and division with numbers less than 10,000.

From five to ten minutes’ oral drill is given daily to help fix thefuuaber facts
firmly in mind.

NORWAY,—(No data are available on the work of this year.)

ROUMANIA.—(No dats are available on the work of this yegr.)

RUBSIA.—The course for tho first three: school years includes the four operations ‘
for abstract and concM numbers and the casiest fractions. The tables of weights
and messures and of Russian money are taught. There are numerous collections of
good"pmblems for uso in the primary schools. The fundamental ideas of geometry
are taught by means of paper folding and cutting, using squares, rectangles, and
simple solids. The pupils do not usc a textbook. :

Five hours a woek are given to arithmetic. .

SWEDEN.—(The course is not given in detail.  Sce the sixth achool vear,)

SWITZERLAND.—Notation and iumertion are taught to 1,000. Mental urith- °
metic is the basis for all work. Calculation, and not reasoning, is emphasized. All
the operations are taught, A

UNITED BTATES.—(New York State course.) Drill in.counting is continued.

The pupils are taught to count by fives to 100, beginning with 0, 1, 2, 3, or 4, and

by sixes, beginning with each of the numbers from 0 to 5, inclusive. In short divi-
sion, 2, 3, 4, 5, 6, 7,8, and 9 aro used as divisors. Multiplication, with two or more
figures in thb multiplier, is taught. Definitions of the terms addend, sum, minuend,
subtrabend, remainder, wultiplicand, multiplier, product, dividend, divisor, and
"quotient are learned. Pupils are taught to' measure, using the inch and the foot. .
Square inch and square foot are also taught. The fractious 4 and {1 are applied to

the use of the linear unit in measyring. ¥ .

During the second half of the year the following topics aro taught; Long diviaion,
multiplication tables of the tens, elovens, and*twelves, and their use as divisors in
short division; tests for diviaibility by 2, 3, 5, 9, and 10; the definition 3f factor and
prime factor. The pupils memorize the primo factors up to 25; linear and squaro 7
measurement of objects in the school roum, and liquid measure are taught.

A great deal of attention is given to oral drill and written work for accuracy and
rapidity in the four operations. At the clnse of the year the pupil is expect& tobo
able to add, subtract, multiply, and divido iutegers with accuracy and facility.

ST — e o
f)': 32 ‘ CUBRICULA IN MATHEMATICS,

* JGENERAL SUMMARY OF THE THIRD YEAR'S WORK,
: AY

There is greater vuribty in the third-year courses than in theso of the fir® and
second'school years. In a fow of the countries—for example, Belgium and Italy—
the notation of decimal fractions ix introduced. This i usually not done in (he
United States until the latter part of the fourth or the early part of the fifth year.
It is a common piactice abroad to introduco fractions with denominate numbens,
In all of the European countries and in Japan oral arithmetic greatly predominates,
In Japan'a special part of the rocitation is sut apart for this oral drill.  The textbooks
in severul of the countries; notably Gormany, Austris, and Italy, are collections of
problems rather than expositions of number. .

Lo e In moet of the schools subtraction is taught by the addition method.

At the end of his third school year tho German boy may eitfier (1) cotitinue in the
-, Volksschule, (2) pass to the Birgerschiule, or(3) cnter a secondary school (Gymnasiur,
%, Realgymnasium, or Oborrealschule). Tho Rusdan pupil may cnler cithér the
Haatachule or the Gymnasiym. If ho plofers he may continue in the primary school

&y@‘r or.two more. . In Sweden the primary achool lasts aix years, but a pupil may -
3 1° PRHENE £
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V. THE WQRK IN MATHEMATICS IN THE FOURTH SCHOOL
YEAR.

AUSTRIA.—Much attention is etill given to speed and accuracy in the four funda-
mental operations. A large amount of oral drill is pr®ided. The ides of fractiors
is extended, and decimal fractions are introduced. I\umero%exercmes involving
oasy operations with common and dacimal fractions are given. The common units
of weight, length, rurface, capacity, and money receive a good deal of attention.

" BELGIUM. ——(om;p(m fractions are formally introduced, and the reduction of com-
mon fractions to decimal frictions is explained and practiced. Numerous practital
problems involving the systems of weights and measures are given. -T'he subject of
decimal fractions is correlated with that of the metric system. The ﬁmdameut.al
ideas of simple proportion are taight. Simple intereg is begun.

DENMARK.—The four operations are extended to exercises involving large num-
bers. Multipliers with three and divisors with two figures are used. Addition,
subtraction, multiplication, and division of denominate numbers are taught.

The concept of fraction is extended to iuclude all fractions with denominators not
greater than 10. The pupils are required to find frictional parts of a number.

The fundamental ideas of simple proportion are wught The metric units are used
in many of the problems.

ENGLAND.—The tens, hundreds, and thousands groups are studied. Much
emphasis is laid upon the factors of numbers less than 100. Addition is extended to
nunibers of four figures, and subtraction i: extended to hundreds and thoneands..
Multiplication by easy huudreds i¢' taught, and division by easy factors is studied.

- The four operations are employed in problems involving money, 8, feet, inches,

gallons, quarts, pinte, pounds, and ounces. Ascending and ¥escending reductions
are presented.. The pupils are taught to use.the fracuons‘) $ 448 30, and 1
to #. Numerous probleins involving these f{ractions are given, and they aro repre-
sented on lines and by meanswsf pape( folding. The use of the’measuring tape w.
taught. * v |

The pupils are made falmlmr with the idea of bisection by paper f A study‘

is made of squares and mr‘m.ngles The pupils are required to meas and eompare |

the opposite sides and the disgonals. The equilateral and isosceles triangles are
briely studied. Figuresare drawn to eaey scales and simple goometric patterns are
constructed. \

FINLAND.—Both common and decimal fractions are taught during the year.
Most of the common fractions have small denomingtors, and most of the exercises do
not involve decimals of more than the third urder. The pupils are taught how to
reduce & common to & decimal fraction. The fundamental ideas of ratio and propor-
tion are taught. Some very elementary problems are given in simple interest.

FBANCE.—The ideas of common fractions are extendvd, and decimal fractions are
introduged. The four operationa are applied to decimal fractions, The fundamental
ideas of Mpomon are studied, and a few pwblems are given involving simple interest.
There is a good deal of attention given to problems mvolvmg the legul systems of
weights and mesasures, and the four operations are mvolved in many mental problems;
Pupils are required ta represent st the board and on paper the simple geometnc
figures and to study from models the fundamental properties of the cube, prism,
cylinder, and sphere. The texts include numerous problems relating to loasea caused
by alcoholic drinks.

-

GERMANY.—In Germany~a pupil generslly spends his fourth achiool year in the -

Volksechule, the Gymnssium, the Realgymnasium, or the Oberrealschule; uld:ough :

" ssin ot.het countries, thero are other types of schools which he may ltwnd
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tions are given. Notation ‘and numeration are extended up to seven places. Con-
. tinual praetice is given in the four operations. Multiplication involves multipliers
of four digits, and division involves three place divisors.
" Decimal fractions am taught to three decimal places, and the subject is closely cor-
related with the metricsystem. Denominate numbersare frequently written in decimal
form. Ascending and descefiding reduction are applied to the metric system. Addi-
tion'and subtraction of common fractions are taught, and aliquot parts are freely used.
In some of the German Volksechulea formal written arithmetic begins with this
grade. Applications are postponed until the processes are fixed. :
Courge in the Gymnasium —The four fundamental operations with abstract and de-
nominate numbers, are extensively drilled upon. The simple measures of weight,
length, capacity, surface, and voltnde are taught. Problems involving parenthesia
are given. The ideas of common fractions are extended and decimals are given
some attention. . : .
* Course in the Realgymnasium.—The course in this type of schovl is the same as for
the Gymnagium. o :
Course in the Oberrealschule.—Four hours a week are given to arithmetic. The course

Ancludes drill in the four operations with abstract and denominate numbers; practice,

in decimal notation; the rules for divisibility by one place numbers; prime factors;
multiples and divisors. The ideas of common fractions are extended. Ovral arith.
metic receives & good deal of emphaais.

HOLLAND.—The four operations with integers are thoroughly reviewed, Emphasis
is placed upon denominate numbers and the various common units of measure.

The concept of fractions is extended; “decimal fractions are taught and pupils reduce
common to decimal fractions. The rectangle, cube, and parallelopiped are stydied.

Four and & half hours a week are given to arithmetic.

HUNGARY.—The attempt is made to socure a high degree of accuracy®and a fair
degree of speed with the four operations. A thorough study is made of denominate
numbers and the simple units of measvre. The decimal notation is taught and the
concept of common fraction is extended. The pupils learn how to reduce a common
to sadecimal fraction. ) )

ALY.—The written work includes the four operations with integers and decimal
fractions; the reduction of a common to a decimal fraction; a study of the Roman
numerals; and numerous practical exercises on the metric system. g

The pupils are taught the fundamental properties of the simple geometric figures.

Free-hand drawing forms an important part of the work. The rules for the mensuration
. of the dommon plane figures and the names of the solids are taught.

JAPAN.—The chief aim of the work of the’fourth school year is to socure a high

degree of accumacy and speed in computations involving numbens less than 100,000,000

- and to teach computation with compound and decimal numbers. ..

Multipliers are usually of two or three digits, and divigprs and quotients are usually
of not more.than three digits. The pupils are taught to find a fractional part of &
number. . ' .

In compound numbers the units of length, distance, weight, capacity, area, time,
and money and taught. , :

Decimal notation is taught only to thousndths in this school year.

NORWAY.—{No report.) . .

- ROUMANIA.—The four operations are extended to larger numbers; the decimal

notation is introduced, and ‘the relation hetween commion and decima) fractions is

emphasized. The various metric units are studied.

. WUBBIA.~The Gymnasium gud the Realschule begin with the fourth school year.

. A’pupil may continué his ¢ in the primary school, -All courses for the fourth
A, JoAFare much alike. The four operations are emphazived. Common and decimal
: ‘ » x.. ﬁ = 33!6‘1&@6(1“0& Hao L v, gl 0 N .
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arithmetic. Measurements and easy drawing to scale form an important part of the
course. .

SWEDEN.—The Realschule begins the fourth school year and lasts for six or
seven years. Four hours a week are devoted to mathematics. 5

There is continued attention given to the four operations. Common and decimal
fractions are introduced, aund eary bxamples involving them are solved. Only inte-
gers are used as wultipliers and divisorg, and no remainders occur in the divisions.
The study of the metric systen ix continued.

- SWITZERLAND.--The attempt is made tr develup speed and accuracy in the
four operations with integers and denominate numbers,

The decimal notation i# introduced, and the ideas of common !mvtmna are extended.
The four operations are taught for both integers and cornmon fractions; only casy
problems are considered. A good deal of attention is put upon estimates and drawing
to scale.

UNITED STATES.—(New York State course). anun numerals are taught from
] to 100 and by hundreds to 1,000. The pupils learn to read and write United States
money, to use cancellation, when possible, in the rolutian of problems; and to use
the terins pint, quart, peck, and bushel. Common fractions are developed objecs
tively. The pupils are taught’to change fractions to equivalent fractions of higher
and lower denominations; to add and subtract fractions the denominators of which
de not contain more than two digits; to multiply a 4raction by an integer and by g,
fraction, and to multiply an integer by a fraction; to dtvide a fraction by an integer
‘and by a fraction, and to divide an integer by a fraction.  The principles for muiti-
}\)lying or dividing a fragtion by the proper operation upon its numerator or denomi-
nator are taught; also the effect of multiplying both terms of a fraction by the +ame
number or dividing both by the rame number. ~

There is continued drill throughout the year on the four operations with mtegvrs.
Addition and subtraction of mixed numbers are taught. The pupils learn how to
factor and to find the least comMmon multiple of numbers to 100.  Problems are care-
fully stated before heing rolved.  Cubic measure is taught.  Volumes studied include
cubic inches, cubic feet, and cubic yards' Simple problems are given in bills and
accounts.

GENERAL. SUMMARY OF THE FOURTH YEAR'S WORK.

At the close of the fourth,school year (in Germany, the third school year)the pupil
may enter a * ‘higher” school of some sort; in Austria the Gymnasium, the Realgym-
nasium, or the Realschule; in France, the higher brimary or]ycée in Germany, the
Gymnasium, the Realgymnasium, or the Oberrealschule; in Hungary, the Birger:
schule, the Gymnasium, er the Realschule; in It.xl) the Ginnasio, or the modern
school; in Roumfnia, the Gymnasium; and in Switzerland, the middle school. Con-
qups are such that pupils can not well enter & *‘higher'” school,except at the begin-
ning; 80 that the fourth (or the third) school year is the last year of the pnmary ﬁor
many European pupils.

. The attempt is made to fix the four operations for dbstract and denominate numbere
" fimly in mind by the time the pupxl has completed his fourth sthool year. In allof
the countries a large amount of both oral and written drill is provided. Speed and -
accuracy in the fundamentals are watchwords everywhero. In addition, the ton«
cept of eommon fractions Is much extended,and the decimal notation is introduced,

In several of the cduhtries, only addition and subtraction of common end’ decimal

fractions are taught, but in others multiplication and division are also mcluded in

thq course. When this is- done, only the easy. cases are usually considered,
The general use of the metric system it the countries of Cont.menul Euro
- the int:oduction of decimals pmctmble atan urlxer date t.hm in the qu d
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Most courseein the United Statee are not 8o advanced as the New York State course.
In géneral, it may be said that the courses in European colintries include all that is
offered in the Bhited States during the fourth school year and a good deal of the work of
the fifth school yefir. The formal study of common/ or decimal fractions is seldomn
begun in the Unitpd. States before the fifth school vear. °

In most of the Furupean countrics emphasis is put upon computation rather than
upon reasoning during the first four school years.

VI. THE WORK IN MATHEMATICS IN THE FIFTH SCHOOL
' : YEAR.

AUSTRIA.—The fifth school §agg is the last year of the Volkeschule and thdpint
of the Gymuasium, Realgymnasilin, and Realechule.

Course in the Gymnasium.—The four operations with abstract and denominate num-
bers are continued, Roman notation is introduced. Austrian money, weights, and
measures aro studied. Common fractions are studied iu connection with denominate
numbers. most of the fractions being of emall denowmination: and the study of decimal
fractionsis contimued. )

The work in geometry is of a propsedeutic nature. The cube and sphere are stulied.
Exercises with ruler, compabses, triangle, aud protractor are given. A good deal of
amphasis is plsced upon the'measuring and drawing of easy geometrical figures. The
pupils are made fgmiliar with the common solids. The constructions include angles
of 30, 60, and 90 degrees; isoeceles, equilateral, aud right triangles: parallels; and
perpendiculars. The pupils find the areas of squares and roctangles, and the volumes
of cuben and right priems. :

Cowrar in Realschule and Volksschule.—The course is practically the same as in the
Gymaasium. Even more attention is put upon the securing of speed and accuracy
in the four #erations with integers and fractions.

Arithwetic ig taught in very close connection with geometry in all types of schools.
The two subjects complemert each other and form one instruction unit.

" The pupils make numerous simple models of pasteboard and sticks. Planes and
. ®olidsare taken up in close connection, since the study is made from models.
Three hours a week are usually devoted to the study of arithinetic and one to
gometry. :
o Coursein Realgymnasiu m.-—~The course is the samo as in the Realschule, except that

" thero is no special period for the study of geometry.

BELGIUM.—The four processes with integers, common and decimal fractions aro
explained. Quotients are obtained correct to one-thousandth. Cancellation is ex-
tensivelyused. Pupilsare taught the tests of diMisibility for 2,3, 4,5, 8, 9, 25, and 125.

- Prirre numbers pre studied and applied to tests of divisibility by 6, 12, 15, 18, 21, and
35. Unitary analysis is taught. The problems are based largely on local industries,
trades, and agriculture. The study of the metric aystem is continuéd. The mensu-

ntion of the rectangle, paratlelogram, tri le, t{apezoid, circle, and polygon isstudied.

Oral copputation js emphasized, and short processes are encouraged.
M6t of the teacl{xing of geometric forms is done in connection with the metric sys-
* tvm, manual training, and drawing. .
. DENMARK.—The pupils are taught to resolve numbers into prime factors, Addi-
tion and subtraction of common fractionsare studied, and the study of decimal fractions

s extended. Proportion is taken up, the fractional form of writing the proportion
~ being used: The metric system ig studied as a practical application of decimal frac-

Horls, shd‘dddition and;eubtration of decimsl fracticas and multiplication and divi-

|




o

ERIC

Aruitoxt provided by Eic:

, -

p—

THE FIFTH SCHOOL YEAR. 87

Special periods are not devoted to the subjest of geometric forms, but much is done
‘in the drawing classes. riensurnuon is tauglit in ‘connection with arithmetic. The
compassgs are but little used.

ENGLAND.—Notation and numeration are extended to tens of thousanda. Factors

* and easy long division sre taught. Common fractions are studied, the denmainators

being restricted in most cases to Aumbers less than 12.  Addition and subtraction of
fractions are taught. Decimal fractions up to three decimal places are introduced,
and the four operations involving decimals are taught by means of divided squares,
rectangles, and rulers. 'Y Numerous problems involving distances and heights expresed .
in yards, feet. and inches are solved. The terms ton, hundredweight, chain, pound

" ounce, gallon, quart, pint, month, day. hour, minute, and second are used in excreises.

The method of unitary analysis receives a good deal of attention. The area of the
square and the rectanglevis taught, and tho term perimeter is used. An attempt is
made to give the pupil the ide® of a standard pound and yard. Metric ruleraaro used,
and pupils learn some of the equivalents. (Calipers and wedges are used t deter-
mine internal and external diameters. ’

The work in geometry includes the bisection of lines, angles, and triahgles by fold-
ing; the superposition of triangles; the use of compaases; folding circles 1o get angles
of 180, 90, 43, and 22} degrees; the drawing of parallels by means of the set square
and by the eye; the drawing of parallelograms, and drawing toyscale.

FINLAND.—The course in arithmetic includes decimal ;r(; common fractiong,
tests of divisibility, simple proportion, introductory work in percenmge. and simple
interest. .~ /

Qne hour a week is given to the study of geometry. The .:ourse includes the smdy'
of lines, angles, rectilinear figures and their areas, curvilinear figures and their arcas.

FRANCE.—The {fth school year is the firet year of the higher primary and the
first of the lycée. The higher pnm.lry ia not found in all schools.

The course in the higher primary includea the following subjects: The study of
prime numbers and tests for divisibility by 2, 3, 4, 5, 9, and 25; the resolution of
numbers into factors; greatest common 'divisor and least common multiple; unitary
analysis; the metric system; the four operationa with common and decima) fractions.
Letters are used in the solution of some simple problems.

The work in geometry is given in connection with drawing, and is frequently taught
by the same teacher. The following figures are studied: Squaré, rectangle, triangle,
circle, perpendiculars, ‘obliques, parallels, and parallelograms. The pupils learn the
relation of circumference and radius, the tergns chord, arc, tangent, and secant. Angles
are measured and there i3 a guod deal of graphic construction.  Very elementary pro-

*jections are introduced. N

In the first year of the lycée of Franco the pupils may onter cither the classical or
the scientific section.

In the classical lycée two hours & woek are devoted to mathematics, and ‘tho course '
mcludes the study of integers, common,and decimal fractions.

In thescientific lycée three hours aweek are given to arithmetic and ene to geomet- .
ric drawing. The work in arithmetic includes the study of common and decimal
fractions, the rule of three, problems in interest, and alligation. :

In the work in geometrical drawing the pupils are taught to use.the ruler nnd com-
passes, and to make simple designs.

GEBRMANY.~- Volksachule.—The subjects of denominate numbers and common

' fractions are alosely related, and pupils are given a good deal of practice in domputa-

tion in bogh toffics. Al four processes are studied with both common and decimal
fractions, and e pupils learn how to reduce a common to a decimal fraction. . ln
ome ochodln decxmnl tions are studied befom common fractions, and in’ ot.he‘n
order is’ tevemed olve 1
dm
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Course in the Gymnasium. —Tbe course includes the study of common and decimal
tractions, simple proportion, tests of divisibility for numbers of one digit, prime num-
bers, factors, greatest common divisor and least common multiple, and the applica-
tions of fractions to simple pmpomon

The instruction in geometry is of a pmpaeﬂeutlc nature and includes the study of
straight lines, angles, and ttiangles. The pupils are taught to use compasses and ruler

and to make easy constructions,

Course in Realgymnasium.—The course is practically the esme as in the Gymnasium.
Mor¢ emphasis is put upon the subject of decimal fractions. Three hours a weok are
given to the work in mathematics,

Course in the Oberrealschule.—The course is the same as in the Gymnasium except
that four hours a week are gwen to the work and more attention is devoted to oral

-
HOLLARD.—The coutve in arithmetic includes exercices and problems involving

~—— computations with integers, common *and decimal fractions; simple problems in

percentage; profit and loss; the elements of proportion; and the metric system.

HUNGARY.—The pupil in Hungary who has completed his fourth school year
may continne for two yeara more in the Volksschule, or he may enter the Bu:'gomchule,
Gymnasium, or Realschule.

The course in the Volksschule and in the Birgerschule in the same. Four hoursa
week are devoted to the study of mathematics. )

The four operations with decimal and common fractions are taught. The study of
decimal usually:precedes that of common fractions. Numerous problems are based
on achool and City statistics. The various units of measre are studied, and problems

.+ {nvolving time, rate, and distance are baged upon time tables. Originality is en-

couraged, and speed and accuracy are greatly emphasized. The heunsuc method {e
sxtensively used.

The work in geometric drawing includes the use of the ruler and compasses; drawing
from objects; a study of the simple plane and solid figures, such as the various quad-
rilaterals, polygons, triangles, circles, and right prisms,- Pupils are Laughl to make
ossy designs and ornaments.

Three hours a week are usually devoted to the subject of geometric drawmg

- Course in the Gyymnasium and the Realschule.—The course is practically the same
ss the one above. Mathematical instruction irf general is more extenmve and more
intensive in the Realschule than in the Gymnasium.

ITALY.—The pupil in Jtaly who has completed his fourth year may continue in
the. elementary achool for two years, or he may enter the first year of. the Ginnasio or
of the modern school.

The course in mathematics is pnctlcdly the ame in ali typés of schools. In the
* Ginnasio-one hour.a week is specifically set aside for ‘‘practical arithmetic. ”

The courde in the pchools includes the following: The four operauons with integbrs,

/ common and decimal fractions; the metric system; businees applications; simple

.proportion; simple interest; discount; profit and loss; rules for surfaces amd volumes,
-The course in geometry includes fme-hand drawing and the making of easy con-

“structions and models, + - @
JAPAN.—The chief aim of the ®ork of the fifth year is to teach comiputation with

= integers, decimal and compound numbers; to make the pupils proficient in the solution
.ol spplied peoblems, easy mensuration, md to acquaint the pupils with'the metric

Engllah sad: Ameﬂm money, md the syntemn of measure of certdn lorexg'n )

L The wk 4n;| ﬁommion mcludos qmdnlmnll, trianglos, polygdns, cmclec, and s




o

ERIC

Aruitoxt provided by Eic:

e LA 7Y - YT YT,
THE rmn SCHOOL' YEAR. - T -§¢‘- Y

sya@em is taught and the common tests for divisibility of small numbers are mtloduced.
Therule of three is taught and some egsy problems in simple interest are given. Pupils
learn the rules for the mensuration of quadrilaterals, triangles, circles, parallelopipeds,
pyramids, cylinders, and cones. The course inclydes but little theory. -

RUSSIA.—Course .for Gymnasium.—Four hours a week are devoted to the study
.of mathematics. A good deal of emphasis is put upon the theoretical.

‘The course includes the four operations with common and decimal fractions; the
metric system; tests for divisibility by 2, 8, 4, 5, 6, 8, 8,10, 12, and 15; highest’ com-
mon factor, and least common multiple. v

;I‘he couree in the Realachule is the same a8 above, and t.he mme number of hours
isYevoted to mathematics,

SWEDEN.—The course includes the four operations with common and decimal
fractions, reduction of fractions, the metric system, and simple problems in percentage.

.' * The course is practically ‘the same in the sécond year of ‘the Realschule and the
. fifth year of the primary achool.
¥ SWITZERLAND.—A pupil who has completed the fourth schoo] year msy continue

- in the primary school for two years more or he may enter the middle sdhool.

The course is practically the same in both. Four hours a week are given to the
subject. -
The four operations with integers, common and decimal fnc(:om, snd reduction

of fractions are taught, The fyndamental ideas of ratio and proportion sre studied.
. Slinple problems in percentage are given. Interest and simple accounts are studied.

The work in geometry includes the study of lines, angles, quadrilatersls, t:rnngles,
polygonas, circles, linear and surface measure.

UNITED STATES. (New York course of study).—The pupils are taught how to
read and wzits decimal fractions and to reduce common to decimal and decimasl to
common fractions. The four fundamentdl operations with decimal fractions are
presented, and the common aliquot parts are studied. The tables for linear, square,
and cubic measure are reviewed. ‘Ascending and descending reductions involvmg
the. various, ubles of denominate numbers are taught. Square measure is applied
to finding the area of squares, triangles, rectangles, and to problems of painting, psper-
ing, and plastering. Cubic measure is applied to finding t.he volume of rectangular
solids, the capacity of bins and cisterns, and the cost of maaonry Many problems-  :-

“are given mvolvmg avoirdupois, dry and liquid measure, English money, time and
~ cifcular measure.. Numerous problems mvolvmg reductions are given, The value )
of the franc, pound, and mark in United States money is learned. Pmblem lnvolvfng
simple bills and accounts are given,

. ¢ '.’

.

GENERAL BUMMABY OF 'nm VORK ‘OF THE ﬂm SCHOOL YEAR. . "

\ Tt:}work of the ﬁfth, lchool year in most European countries is demdedly mm'e,..h
extensive thgn in most of the achools of the United States. It in unuwsual in thig * >
country for the general ideas of percentage to be intbduced beforethe sixth- schoo] .
“year, In several of thvEumpesu countries this work is introduced during the fiftth -
achool year. Proportion is x}mly introduced in this country in the fifth cchool year;:™ * /
but it is not uncommonly introduced in that year abroad. Tests of dwhibmtyud
prime factors are given much more attention ighe European countries than. here.. &
The general use of the metric system gwd the Europesn: teacher an excollent
field of application Jor degimal fractions, and' the-two topics are closely related.
Conimon fractions and denommh nmnben #re more clooely nhtad than e ummt
' the case in the United States. - Rt o I .-~w .Va.."“*A
thblz the mdet mirked, diﬂum‘ 5
;~ ahm‘mw 15,01 e A
A i.n the Eumpﬁn«ooun
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- of drawing, and when this is the case the arit.hmet.ic&and drawing are usually taught
" by the same teacher. . !
. It may be said, in general, that the work of the fifth year in the Eumpeaqphools is
congiderably in sdvance of the work in the schools of the United States. The courses
abroad include all that is included in the fifth-year courses in this country and a

g00& deal that is not included here. - ’

VIl. THE WORK IN MATHEMATICS IN THE SIXTH SCHOOL
- . YEAR.

AUSTRIA.—Coufse in Gymnasium.—The topics of highest common factor and
lowest common multiple are studied. Prime factors’ of large numbers are found
and the feneral rules for fractional computation are explained and used in numerous
problems. pilslearn how to reduce a common fraction to a decimal and the reverse.
Direct and inverse proportion are studied as an introduction to functional thinking.
Unitary -ansdysis is extensively used. There is almost daily drill in computing

~ with denominate numbers and decimal fractions. Simple computations in interest
are made. - o ) . ’ .
Geometry,—The symmetry of plane and solid bodies is studied

]
¢

) | and the congruency
of plane figures %is established intuitively. Extensive use is mgde of indoor and
outdoor measurements. Pupils learn’ to construct triangles, quadrilaterals, regular
polygons, and circles. The fundamental properties of the right prism, cylinder,
cone, and sphere are studied. The study of the sphere is closely related to the work

. in gm _The study of geometric drawing is not obligatory in the Gymnasium.

s Redls le.—The most important rules for divisibility &nd factoring are studied.

. The {:ih learn how to find the highést common factor and the lowest common

' 1

multiple of two pr more numbera. All operations with common and decimal frac-
tions taught and used in numerous exercisee. Ratio and proportion are studied
* 88 exercises in functional thinking. Problems in interest are slved by formulas
‘and by proportion. The work in geometry,includes the study of the sygfmetry of
plane-and eolid figures, and .the fundamental constructions of plane geometry, such
a3 the bisecting of angled ‘and the grecting of perpendjculars. The pupils learn how
to costruct the various kinds of triangles, quadrilaterals, and polygons. The terms
cord, tangent, and secant are tayght and used. in conatructions. « A brief study is

’;. made of the fundamental properties of pyri"mida, prisms, cones, and spheres. The

i

;Ex symmetry of the equilateral triangle is also considered. Some attention is devoted
;ﬁ to familiarising the pupils with the drawing instruments, and simple exercises are
“  given inwolving constructions and designs. Three hours a week are devoted to
¥ mguctnn in arithmetic and two hours to geometric drawing. The instruction in
% both eubjects is given by, the same teacher.

~  Realgymmarium.~The course in the Realgymnasium is the eame as in the Real-
» - schule, except that no particular hours are prescribed for the study of geometric
drawing,
% it .
:‘: =+ BRELGIUM.—A thorough review of the four processes with integers, common and |
- decimal Sactions is given, and the study of the tests for divisibility is tontinued. The
AT papils leart how to find’ theghest common factor and the 1d%eet comman multiple

e fl;tin of Jore; trinibers by thie procems of miccessive divisicn. The study of unitary

m'

< imalysis jp comminued, and miany practical problems are solved. A good deal of atten-
., tion js given to problems proposed by the pupils. The study. of qusdrilatensls, poly-
. gons, and circlée i continued.'*The.pupils léam how 4o find: the volughe of priams,
eylindess, cones, pyratnida, and sphietes. -:Attention ia directed to the relation between-

= S
AT N

- -_

of capacity and of volume. Oral arithmetic is given a good deal! atfen® "’

("
.

i
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tion, and abbreviated proceeses are encouraged. The utilitarian aim of arithmetic
is kept constantly in mind, but the formal study of the subject is not neglected. Most
of the teaching of geometry is done in connection with the work on the metric svstem,
drawing, and manual instruction. Three hours a week are given to arithmaetic.

DENMARK.-—The pupil -who haa completed the first five schoo! years may continue
two years longer in the Folkeskolé, or he may enter the intermediate school.

Course in the Folkeskole.~—The four operations with common and decimal. fractions
are studied. Multiplication and division of fractiops.include only easy mujtipliers
and divisors. The pupils learn how to reduce common fractions to decimal fractions
and vice versa. Ratio and proportion are taught, and many of the exereises involve
decimals. The-fundamental ideas of percentage are presented, and pupils leam how
%o compute simple interget. The subject of profit and loes ie the only other applica-~
tion of percentage presonted in this grade. The mensuration of ail plane figures is
studied intuitiyely.

"Phe course in the intermsediate echool is practically the same a8 in the Folkeskole.
Four hours a weok'are devoted to the subject of mathematics. -

ENGLAND.—The four pperstions with common and decimal fractions antl their
application to denominate numbers are given considerableattention. Unitary analysis
is taught and cancellation i emphasimed. The pupils are taught to find the highest
common factor and least cxz-unon multiple by inspection. .The work in mensuration
includes the area of the rectangle and parasllelogram and the volume of the simplest
rectangular solids. The callipers are used for determining internal and the wedge
for external diameters. The use of the metric ruler is taught, and the equisgidnts
for the common metric units are learned. The areas of parks and public are
found, and equared papet is used. Pupils are taught how to make simple mvoxcea

" and bills, and to receipt bills.
The work in geometry includes the following: The intersection of planes, study

* of the surface and volume of the cone, cylinder, hemisphere, prism. The plumb line

and spirit level are extensively used. Lines and-angles are bisected by means of the
compasses and by paper folding. The pupils cut circles to show anglee of 180, 90, 45,
674, 1574, 270, 815, and 330 degrees. The protractor is also used.
few simple problems in loci are given. Theee usually include the following:
(a) The locus of points equidistant from the extremities of a given line.

'\ (b) The locus of points eqyidistant frofn"three given pointa. ‘
From these, pupils learn how. to inscribe and circumecribe a circle. Equilateral

and isceceles trinngles are constructed, and the pupMg discover the important facts
relative to these by means of cutting and folding. Set for constructing
pamllela and parmllelograms. The constructions for e perpendicular at a
given point and dropping a perpendicular from a gwen poin taught.

¥INLAND.—The study of commén and decimal fractions is continued. Simple
and ‘compound proportion are taught. The subjdct of percentage is introduced.
The algebraic equation is introduced in connection with the work in arithmefc.

FRANCE.— Higher primary school.—In many schools the sixth school year is the
last year of the higher primary. In some achools an additional year is given. Ratio
and proportion are taught. Both direct and inverse proportion are studied. Abun-
dant provision is made for drill in oral and written computation.

~The elementary idess of algebraic calculation are applied to positive and neguuve
numbers, axid simple algebraic problems in. multiplication and division- of polyi-
nomials are included in the course. Simple equations of the first degree are solved,
and the applications of algebm to arithmetical problems are emphasizsed. ~ Very easy
equatibns of the second degree in one unknown are given some attentfon. The p#in-

- ciples of arithmetical and geometricai progression are_ taught, and the pupils learn to

use tables of logarithma to four antd, fivé places.: These tahles are used in computa—-

at
. «

- tioms in lnhg}!i pmgndons and anfiities.

-
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Geometry. ——The courre includes the study of proportional lines and similar figures.
A good deal of attention is devoted to graphic constructiogs. The pupils learn how
to divide lines into proportional parts, to find the mean proportional and the fourth
proportional. The method of constructing a triang| d a polygon similar to a given
triangle and polygon is taught. Regular polygons,®icluding equilateral triangles,
sguares, pentagons, and hexagons, are studied. The mensuration of the circle is
taught, and the pupils learn how to find the approximate valueof x (pi). The trigo-
nometric functions sine, cosine, and tangent are taught, and a few simple formulas
sreused. The pupils learn the terms dihedral, trihedral, and polyhedral angles. The
Euchdmn geometry has been abandoned in some elementary schools, and the method
of Meray is used. Three hours a week are devoted to geometric drawing and designs.

In the various types of special schools, such as the agricultural, industrial, and
commercia! schools, the mathematics is closely correlated with the practical subject
emphnslzod in the rchool.

[Notﬂ—Tm subject matter in this school year ssams somewhat advanoced and excessive. However,
the above outline may be found on pages 24-26, Vol. |, Rapports Enselgnement Prlmnire,}’ari.s ] >

Lycée.—In the classical 1ycée two hours a week are devoted to amhmetlc, and in the
modern language lycée four hours are given to this subject. One of these four hours
is usually devoted to geometric drawing. The course in arithmetic includes the .
metric eystem, messures of time and velocity, the rule of three, some generalized
arithmetic, and eimple formulas. The course in algebra includes only simple prob-
lems involving equations of the first degree. In both types of lycée a great deal of

* attention is given to the subject of geometric drawing. The cowse in this subject
includes the geometric representation and perspective drawing of the common geo-
metric solids and numerous useful simple objects. Some attention is given to the
representgtion of ormaments. By mesans of the ruler and compasses, archltectuml
designs are made.

GERMANY.— Volksschule.—Drill in oral and written computations mvolvmg
integers, commorf and decimal fractions is continued. Numerous problems involving
prices, comparison of money valyes, and simple profit and loss are given. The subject
of exchange is taught, and eimple alligation is given sofhe attention. Discount and
simple interest are studied. "Ratio is taught. Numerous problélgz are given which
involve finding the approximate coef.

{ieometry.—The serious study of geometry begins with the aixth school year. Tho
pupils are taught to estimate the length-of straight lines, to compute the cost of fences,
riils, borders, etc. The terms angles, vertex, right, acute, obtuse, vertical, and

The theorems for the congruency of trianglee and the theorem for the sum of the angles
of any triangle are discovered intuitively. The pupulsﬁm taught how to compute the
 areas of triangles and the various kinds of quadrilaterals. Some attention is given to ¥
the study of the circle. The methods of drawing parallels.amd perpendiculars are
taught, and the pupils learn how to construct the various kinds of triangles and quad-
rilaterals. These constructions are made with care, and are kept in good. noteboaks.
Gymnasium.—The course in arithmetic in the Gymnasium includes the multipli-
cation and division of decimal fractions and the-reduction of common to decimal
fractions, and vice veres. A good deal of attention is devoted to alxidged computation.
Proportion is taught, and numerous problems involving the various systemaof weights &
4nd measurés are given. - Parcentage snd simple interest are pneaéntad 'Du!ly dnll
in oral arithmetic is usually provided. »
"The course ipugeomet:y is the game ai'the coum in the. Obemlschule which ie
* In the Realgymnmlim_ﬁrom three .t six lgqml week wre deyytad-#b the study of
mthemha. 'l‘hé‘cohtont of tbe course i the mme as in tho humanistic Gymnnium.
X, . v
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In the Realschule four hours a week are ususlly devoted to arithmetic and t-wo to
geometry. The course ie practically thy same asin the Oberrealschule.
Oberrealu}mle The time devoted to mathematics varies, but it is usu»\l]v ﬁve or
olrs a wee( The course in arithmetic is practically the same as in the Gym-
nasium. Special attentign is devoted to discount. and business practice. Some
" practice is given in using letters in the solution of arithmetical problems. . e
Geometry.—The pupils are made familiar with the fundamental concepts of plane
and solid forms. The course providbes abundant practice with the ruler, compasses,
and protractor. Simple problems involving surfaces and volumes are given. The -
. pupils learn how to construct triangles from given parts. The congruency thectems
are.discovered intuitively. Special attfantion is devotéd to the study of the right,
isosceles, and equilateral triangles and to the volumes of the parallelogram and trape-
zoid. The properties of the circle are also considered, and elementary ideas of loci are
presented. There is no sharp distinction between plane and solid geometry because -
of the propedeutic instruction in u}e subjact. Two howrs a week are usually devoted

to geometry - )
HOLLAND.—The si year is the last year of the pnmsr) school, [ compre-
. hensive review of the Znthmetnc of pfevious school years is given, and humerous
practical applications re made. The pupils leam how to compute the surfaces and
volumes .of the gimple solids. Unitary analyeis is emphasized. The content of the . .
course is Very similar to that of the corresponding school year in Belgium.

HUNGABY.—The sixth scheol year is the last school year of the Volksachule. The
course in the Volkserhule and the Biirgerschule includes the study of the fundamental
.« operations, with common and decimal fractions. Bhort cuts and nugerous problems

involving statistice of the home, the city, agriculture, and the industries are taught.

. Two hours a week age usually devoted to the subjact. ’

Gymmmum —Abridged multiplication and division are taught, and sbon cuts
are given considerable attention. The subject'of ratio and propomon is preseited,

and numerous '‘problems involving percentage ard based on economic condmong
Four hours 3 week are usually devoted to the study of arithmetic’

The oursg in geometiy includes the nudy of cubes, prisms. pyramids, cylinders,
cones, and spheres. The areas and surfaces of cubes, pyramids, cones, and spheres
are detormined, and pupils make models of all of these solids.

Realschule,~Four hours a week are usually devoted to arithmetic, and four hours to

3 geometnc drawmg The courses in both subjects are pmcucally the eame 88 in the -
+ Gymnasium. *

ITALY.—The sixth echool year is the last year of the elemenmry school. Unitary
anal)ms, and simple and compound proportion are taught. Commorcial arithmetic
1q eapecmlly omphasized. Numerous problems involving the various mone) eystems
ag glven A comprehensive review of‘rules and principles leamed in previous 4
years is given. The pupils learn how to use the ruler and compasses, and many
theorems of geometry are discovered intuitively. ‘

JAPAN.—The sixth year is the last of the ordinary primary. The chief aim of the
course i to PIve simple computations in common and decimal fractions, ratio and
percentage, and to afford & comprehensxve review of the arithmetic of. the ﬁmt five
schéo] years. The review is-given the latter part of the year. .

NORWAY, 2(No report is available.) :

ROUMANIA.—The course in arithmetic includes the four.operations with integers,
common and decimal fractions. The metric system, powers and factors, and the ¥
reasons underlying the. processes are explained to the pupils. Apphcnuona of the
metric system arq especially emphasised dunng the sixth school year. . -

The course in geometry includes the intuitive study of angles, tmnglu. qu&dﬁ"
T haterals, ﬁ;ﬁh’m@,,.&d rpendioulass, "The helristie metkiod is used, an ‘and:
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RUSSIA.—Ratio, simple and compound proportion, interest and partial payments
are taught. Four hours a week are usually devoted to the subject of arithmetic.
The course in algebra includes the solution of simple arithmetical problems by
means of letters, the rules tpr signs, the four operations with monomials and easy
exercises with polynomials. .
s Realschule.—Direct and inversq proportion, ‘compound proportion, percentage and
its-practical applications, and alligation are taught. A compreheusive review of arith-
metic is given. - - -

The course in algebra includes all that is offered in the Gymnagium, and in addition
to this, the squares and cubes ofbinomials of the typee (a4:b),* (a£b) ? and easy
equations of the first degree. e -

SWEDEN.—The sixth achool yearisthe laat year of the primary schgol.  Arithmetic
dnd geometry are closely correlated. Emphaais in’ arithmetic is placed chiefly on
rapid 4nd accurate computation with integers, common and decimal fractions, and
their direct applications. ' Five or six hours a week are usually devoted to the subjeet.

Realschule.—~The course in arithmetic includee the four operations with integers,
common and decinal fractions, ratio and proportion, percentage and its application
to interest, and the metric system. Prdportiun is usually introduced in connection
with simple geometric problems. s
* The coursein algebra includes the removal of parentheses, easy factoring. and simple
reductigns.

The couree in geometry is of a propedeutic nature and includes mensuration and
simple constructions. Five hours a week are devoted to the study of mathematics.

SWITZEB‘D.—TM aikth school year i the last of the primary school. A

pupil miis plete the work of the primary school before he can enter the*
Gymnagium,

“The course in arithmetic includes the review of the four operations with integers,
common and decimal fractions, the application of percentage to business, and applica-
-tions of proportion to easy geometrical problems. X

The course in geometry includes the intuitive atudy of the triangle, thombus, rthom-
boid, and trapezium. :

UNITED STATES.—(New York State course.) The subject of common fractions
is reviewed, especial emphasis being placed upon the three problems:

(1) To find a fractional part of a number.

(2) To find what fractional part one number is of another.

(8) Given a fractional part of a number and its relation to the whole, to find the
whole. .

Denominate numbers arereviewed, and drill isgiven on industrial probiems demiand-
ing their use. The idea of percentage is introduced, and percentage is applied to
profit and loss, trade and cash discount, commision, simple interest, and the making
of promissory notes. Some problems are given in simple interest in which three of
the elements principal, rate, time, and interest are given to find the fourth. The
slmple equation is introduced and used in the solution of some of the problems.

In somp schools of the country the course includes, in addition to the above, the
keeping of simple acc.unts, the making out and receipting of bills, and rome simple
measurements; These ineasurements ate usually made in connection with the study

, of denominate numbers, .
n many schools special provision is made for daily drill in oral computation.

~ .

- GENERAL SUMMARY OF THE B8IXTH YEAR'S WORK.

The courag in mathematics in practically, ull of ghe European countries io degidedly
more advinced than in the UnitedStates, . v, )
/The sixth school yeas is the last yegeof primary instruction in many of the couatries

_"; ; St -ﬁ-’ . B, . _.‘—J
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, average, aa in this country. Insome of the countries the time devoted to mathemat-

. ¥

. with recurring decimals are taught. Fractions are applied.to direct and inverse

The courses abroad include all that is gIVen during the cofresponding school year
in the United States and also many subjects that are notincluded in the course in this
country.

One marked contrast to the work in this country is found in the emphasis that is
put upon the functivn concept. This feature of the work is especmlly emphasized in
the schools of Germany, Austria, and Hungary, but it is also given some Aattention in
several othér countries. In some countries the function concept is introduced in con-
nection with the work in mensuration or graphe; in others, it i# first presented with
direct and inverse proportion. The tendency abroad ia to Increase still further the *
emphasis already placed upon the idea of function.

Another marked contrast to the work in the United States is found in the emphagis
that is put upon the propsedeutic study of geometry. The coursee sbroad, almoet
without exception, provide for the study of intuitive or observatignal geometry. The
amount of time given to this work varies, but the general prevalence of such work is /
indicative of the importance attached to it. Inseveral of the countries provision is
made for the study of geometric drawing. The pupils learn to use_the ruler, pro-
tractor, compasses, and triangle, and to make the aimple geometric constructions,
This work is cloeely correlated wh the work in intuitive geometry and the classes
are usually taught by the same teacher. In Germany the eystematic and serious =
study of geometry begins with the sixth school year. In Germany and England éasy
loci problems are introduced.

Shert methods and abbreviated processes receive more ermphasis abroad than in -
this country. This is especially true in Austria, Belgium, Germsny, and Hungary,

Alligation is taught in several of the countries; for example, in Germany snd Russdia,
The subject is seldom taught in the United States.

The elementary ideas of algebra and of algebraic computation are introduced durimg
. the eixth achool year in a few of the European countries; for example, in ance,
Ruseia, and Sweden.

The time devoted to the study of mathematics abroad is about the same, on the

ics i somewhat in excess of that in the United States, it we consider the course in. -
drawing as a part of the course in mathematica. \] \ 9

VIIL. THE WORE IN MATHEMATICS IN THE SEVENTH
#  SCHOOL YEAR.

AUSTRIA.—The seventh echool year is the second year of the Bmgemchule and 4
*the third year of the Gymnasium, Realgymnasium, and Realschule.

In the course in the Blirgerschule fi¥e hours 8 week are devoted to mathematics, .
three hours being given to arithmetic, one to observational geometry, and one to goo-
metric dmwing and constructions.

The pupils are taught how to find the greatest common divisor and the least common
multiple of two or more numbers. The study of common fract.ions is completed, snd
the method of reducing common to decimal fractions is taught. The four opentiom

pmponlon and the functional idea in emphasized. Some siniple problems in interest - . 2
aregiven. The fundamentalideasof planimetry are presented. The pupils learn ow = =
to bisect angles and certain regular figures. The idea of the symmetry-of cemin ¢
_ plane figures js presented, and a special study is made of triangles, quadrilaterals,
polygons, and' circles* Formulas fot the surface and volume of pyramid, prhin
_cone;c lin?ler sndlphetemlqarﬂed“ The's dxofthuphen s coxre Mxl_th
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Gymnasium end Realgymnasiuin.—A comprehensive survey of the arithmetic of

previous years is made. Rules are studied both in words and in letters, and simple

5 transformations of formulas are made. The pupils are taught thé use of parenthesis,
and how to make substitutions in formulas and in equations. The ideas of negative
number are ptesenbed

The course in geometry includes the computation of simple surfaces, snd the volume
of the right prism, cylinder, pyramid, and cone. The puplls mesasure numerous objects
both in and out of doors. The Pythagorean theorem is presented and is applied to
plane and solid figures. Formilas for the®surface and volume of the sphere are taught
without proof. 4 good deal of attention is given to simular figures, and the idea is
emphasized by means of reductions and enlargements. The pupils draw many
ﬁgum to acale. The instruction in arithietic and geometry is very elosely related.

- The pupils are taught the graphic representation of the four fundamental operations
and of (a+b)3, (8—h)?, (a+b), (a—b), (a+b)? and (a—b)*. Abbreviated and approxi-
male computations are given a good deal of attention,%nd squ-re and cube root are
presented. The pupils are taught to estimate their resulta and to check these esti-
mates by measuring and weighing. Functional thinking - ceives continual emphasis.
A few of the simpleset equations are studied. Geometric dmmng may be atudied,
- but it is not obligstory. In some of the Realgymnasia it is required.” «

Realschule.—Three hours a week are usually devoted to mathematics and two to
geometric drawing. The drawing is usually taught by the mathematics teacher, and R
this is considered a deeidéd advantage. Arithmeu'c is always taught in close con- '
nection with geometry.

. Approximate computation of decimals is presented and applied to the finding o{
surfaces and volumes. The pupils make approximate measurements of various
objects, distances, and heights, and use the data iu pmbloms Generul arithmetic is
t.aught and a summary of the work of prekus school yearsisgiven. Rules arestudied
both in words and in letters, and the puplls are taught to generalize rules whenever
it ia possible. Simple transformations and checks are given a good deal of attention.
The terms *‘coefficient,'’ ‘' powers,”’ am{“exponeut" are taught. The pupils learn
the rules for the square and cube of a binomial, and theprepresent graphically (a+b)?

“and(a+b)3.  Graphic representations of roots are als\rﬁ{de The idea of the negative
number is presented, and the four operations with algebraic numbers are taught. The
course in geometry is quite similar to the course in the Gymnasium. The puplh
-learn the fundamental laws regarding areas and volumes. The functional idea is
especially emphasized during this echool year. Figures are usually drawn to scale,
and results are frequently checked by drawing. When solids are involved, resulta

. ' -are usually checked by weighing. The course in geometric drawing relates prin-

) cipally to the mensuration snd transiormation of areas. Some attention is given to
decorative forms using circles or arcs. =~ .

~.  BELGIUM.—The seventh school year is the first year of the middle school and of

- the Athénée Royal.
’ Couraee for the middle school.—The four fundamental o&ns with i mtegem, common /
and decimal {racticns are explained and extensively drilled upon. The pupils are
tuught the. teats of dividibility for 2, 3, 4, 5, 8, 9, 11, 25, aud 125, The casting out-of
" ninesis used as a check for muluplxcmon nnd.dxvmon "The gmwet common divjgor
- of two numbers is found by successive divisions.” The ¢hanges effected by adding,
RN ‘subtrscting, multiplying, or dividing both terms of a common fraction by the same -
- number are atudied.” The subject of legal weights and measures is given a good deal
of attention. - Numerous problems involving the rule of thiee, simplé interest, profit -
© and lom, and commission adv solved by means of unitary analyais.
Gonmetry —The fundamental concepia'af geometry are presantgd and ths pupils »
"“{w 16(1 to, dhitoyer'tha conditions under which trisngles are congruent, . The theorem -
YA ".‘J;%( \\’h *”‘* &8 ;‘a&g’v’i
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for the sum of the of a triangle is also developed. The principal properties of
triangles and quadrilaierals are studied. -

Athénée Royal—Practically the same coumse is offered in both tho classical and the
modem-languege schools. The fundamental operations with integers, common and
decimal fractions are explained and drilled upon. Tests of divisibility for 2, 3, 4, 5,
6, 9, and 11 are taught without proof. The method of reducing a common o 8 decima]
!'rm'u'on and the various principles of common fractions are taught without proof.
Only small denominators are used. The study of the metric system is continued.

DENMARK.—The seventh school year is the last year of the Folkeskole and the
second year of the intermediate or Mellemskole.

In the Folkeskole four hours o week aro devoted to mathematics. The study of
proportion is continued, and percentage is applied to profit and loss. A comparative
study of foreign coins is made.

Gevmetry. —The course in geometry includes the study of trmnglea, q\xa(hdatemls,
and circles., The pupils learn to compute the volume of right prisms and cylinders
with given altitudes and bases. Drawings and models of plane and solid figures are
made. Instead of making these d.ruwmgs, girls are taught the method of keeping
simple accou

Intermedi ool.—Five hours a week arc de\obed b mathematlcs Provision is
made for almost daily drill in oral arithmetic. Simple and comaound proportion,
percentage, simple interest, partnership, eimple bookkeeping, and essy mengueation
are studied.  Geometry is usually taken up before algebra.  One or two hours a week
are devoted to the study of mt.u‘t.loni or observational geometry. The fundamental
properties of etraight lines and plands, the measurement of angles, the con,gruency
and similarity of triangles, and the principal properties of quadnlat,erala and circles
are taught.

ENGLAND.—The four iundamental operations for common and decimal fmctiona

are reviewed, and in a few achools some facts relating to recuming decimals are pre- -

sented.  Numerous problems are worked by means of ummry analysis. The pupils
receive a god deal of practice in the dmwmg up of invoices and the making out of
bills. “The subject of eimple interest is taught, most of the problems being worked
by moans of formulas. The applications pcment&ge include profit and loss, die-
count, and taxes. Some easy prublems are given in generalized arithmetic: Many
rules are ¢xpressed with letters. The algebrmc equation is introduced, and easy
equations are solved. Simple substitution is also taught, and the meaning and use
of negative numbers are briefly presented. Pupils are taught to use rulers marked
in centimeters and millimeters. Volumes are found by the use of cubic blocks, by
graduated veseels, and by emptying or displacement. The rules for the mensuration
of various kinds of triangles, of the rhombus and rhomboid are derived. Simple

volumes are studied. Squared paper is extensively used for finding the arca of irreg- *
ular figures. The relation between the length of the circumference and the diameter -

is determined. Pupxla graph simple statistits, such as the school attendnnce, tem-
perature, and prices.

The work in geometry includes the ﬁndmg of the lowus of pomt,s eqmdmtant. from
a'given point, the locus of points at 8 giver: distanco from a given line, and the locus
of points équidistant from three given pomw The pupils prove in several ways
that the sum of the angles of a triangle is 180 degrpes. The relation of interior and
exterior Angles of triangles is discovered, and the method of dividing a line into equal

.parts or into parts having a given ratio is taught. The equality of tri isshown -

by mesns of superposition. Some -agtention is given to’t.he study of les and to -

mscribed and circumacribed’ squares,

. VINLAND!—The seventh school yeu is \‘.he lut year of the pnmnry school... me'
.- one o two hours are devoted to uﬂthmet.xc. ‘The" work of prevugﬁ years i is mvuewed
alged

.....

‘;__nd ptopq:ppn %(Lduequnt are. _’l‘he study: ol it begun;in- e ;
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YBANCE.—In some schools the higher primary lasta but eix years. In others
there is an additional year which. corresponds to our seventh school year. The
Jseventh school year is also the third year of the first cycle of the lycée.

Higher primary.—In view of the examinations, there is a comprehensive review of
the mathematics of previous years.

Geometry.—The pupils are taught Row to compute the areas of rectangles, paral-
lelograms, triangles, trapezoids, polygons, circles, sectors, and segmenta_of circles.
Comparigons of the aress of similar polygons are made, and the formulas for the vol-

. umesof prisms, pyramids, and the frustrum of pyramids are developed. Tt~ volumes
of gimilar polyhedra are compared. The formula for the volume of the cylinder,
cone, and frustrum of the cone are developed. The rules for finding the surface and

" volume of a sphere and the surface of a zone are taught. The fundaméntal ideas of
descriptive geometry and the elementary notions of rotation are presented.

Three hours a week are devoted to the subject of geometric drawing. The course
is a review and a alight extengion of the course of the previous year.

Classical lycée.—Two hours a week are devoted to the subject of arithmetic. The
course includes factormg, tests for diviaibility, prime numbers, proportion, and the
square root.

Geometry.—The ruler, square, compasses, and protractor are used. Straight lines,
angles, triangles,' quadrilaterals, circles, cords, arcs, and tangents are studied. The
congruency of triangles, and the theorems for the sum of the angtca of a triangle and
of a polygon are developed-intuitively. Elementdry constructions involving straight
lines and circles ‘are made and numerous angles are measured. No goomotric 4
drawing is taught.

HModern language lycée. Four hours a week are devoted to mat.htmaucs and oneyto
geometric dmwmg v’

The courso in arithmetic includes the study of fractions, the extraction of the square
root, progressions, and the commercial applications of percentage.

Geometry.—The pupils are taught how to divide a line into parte having a given
ratio. Similar triangles are studied, and the definitions of sine, cosine, and tangent
are taught. The pantograph is extensively used in connection with the study of
similar pol) gons. Fourth proportionals and mean proportionals are constructed.
Regular polygons are studied, and the formulas for the area of a rectangle, parallelo-
gram, triangle, trapezoid, ands polygon are developed. The areas of dimilar polygons

" are compared, and the arear of circles are computed. ‘Some simple curves, such as
the cisoid the conchoid, are constructed. The course in geometric® dmwmg is
practically tho same as in the sixth achool year, with the addition of pen tracing. .

GERMANY.—Tho seventh school :year is the fourth year of the Birgerschule,
Gymnasium end Realgymmsium, and Operrealschule.

The course in the Volksschule includes simple interest, profit n.nd loss, commercial
discount, averages, and alhganon In geometry, right. -angle triangles, quadnlatcmla,
circles, cubes, prisms, pyramids, and cones are studied.. A good deal of attention is
devoted to measurements and to drawing. The drawing board is extensively used.

GQymnasium and Realgymnasium.—One-third of the time js given to arithmetic and
- almost two-thirds of the time to geometry. Only a small part of the ume is given to

algebra.
* . The course in arithmetic includes mwmet brmkruptcy, and alhgat.:on Addition,
'«_ . subtraction, multiplication, and division of algebraic expressiona and the fundamental

. propérties of equations of the finit degtee are taught. Instruction in geometry isof a .

propv:deutic nature ghd includes the conétruction of plane figures, and the study of
" the cbngruency of triangles, the propérties of t.he mcle, chorda, and anglea Some
o jattenﬁon is devoted ‘to geometric drawing. - .
Rminauza aid Qberrealachule.~Two hours are: usually devoted fo mt.hmehc aid -
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procedures and abridged computau'ons' In algebra the equation of the first degroe

is studied. Poamve and negative numbers are introduced, and the idea pf function -

i8 emphaslzed

The course ingeometry includes the study of triangles, quadrilaterals, and polygons,
npecial attention being given to the study of similarity. The properties of circles are
extensively considered. and the pupils are led to discover the rules for areas of plane
figures.

HOLLAND. —The seventh echool yearis the finst year of the middle school and of
the Gymnasiumn. The middle school of Amsterdam has a couree of five years. Six
lesons of 50 minutes each are given weekly in mathematics. The fundamental oper:
ations with integers, common and decimal fractions are reviewed. Tests for divisi-
bility, greatest common divisor, and least common multiple are stodied, and some
sttention is given to the subject of circulating degimals. The instruction in algebra
“ix closely related to thatin arithmetic.  Simple equationa in one unknown are studied
with short cases of multiplication, and easy types of factoring are presented. Geome-
try s studied intuitively. The course includes the study of elementary properties of
angles formed by paral]el and transverse lines: the properties of triangles, quadri-
lagerals, andepolygone.

(;ymnmnum —Four hours u week arc devoted to the subject of mathematics. Usua-
ally one hour isgiven to arithmetic, two to algebra, and one togeometry. Al pupils

have the same course in mathematics during the first four years of the Gymnasium.”
’I‘hejundamvma]opemtlonamtlnnwgers commonand decimal fractionsare reviewed *

The four operstions ‘with slgebraic equutions are taught. The courso in geometry is
of a propsedeutic nature.

HUNGARY.—The seventh school year is the third bu of the Burgenachule,
Gymnagium, and Realschule. In the Burgersr hule six hours » week are usually

devoted to mathematics. The course includes the study of simple cases of propor- |

tion, casy computations in percentage, simple exerciges in physics, and alligation.
Some attention is devoted to geometric and free-hand drawing. -

Gymnazigm and Realschule.—Three hours u week are devoted to }.he study of math-
ematics and two hours to geometric drawin®. The course in arithmetic ircludes
the applications of percentage, simple and compound proportion, profit and loss, the
making and receipting of bills, and the solution of numerous problems based on com-
mercial and national- tmnaactxom A good deal of attention is devoted to the subject
of savings banks.

The course in geometric drawing includes t.he construction of p]ane figures, the
reduction and enlarging of figures, and the making of desigre.

ITALY.—The seventh achool year, in the thlrd vear of the Ginnasio and of the
modem school. .

One hour a weok is usually devoted to the study of practical arithme®ic. Geomet-
ric dywing and intuitive geometry are taught. The course in algebra includes the_
formal introduction of litersl computation and the study of the four fundamental opes-

_ations. The courve in geometry’includes the study of the principal definitions and
postulaes of formal geometry; the relation of position of perpendiculars, parallels,”

atraight lines, and planes; the com;t.ructxon of trihedral angles, parallelograms, poly-

" . gous, and the regular polyhedr.

JAPAN.—The sqventh school year is the fimt year of thc hlgher primary and of the
fniddle school.

The subject matter of the ifistruction in the higher elementary school consists ofa
more intensive study of the wo:k nf the ordinary elementary school, with the nddlt.ion
of ratio and preportion.

In the first year of the higher elemmm’y school fn\ct.xona, petwnhge and mm
and pmpomon are, preoenwd
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Middle school.—Four hours a weck are devoted to the. sublect of mathematics. The
course includes the study of numeration, notation, 1nt,ege common and decimal
fractions, compound nambers, tests for divisibility, prime nuinbers, factors, greatest
common divisor, least common multiple, and ratio and propgrtion.

ROUMANIA.—The seventh school year is the third vea? of the Gymnaxlum The
pupils are taught the tests for divisibility, the greatest common divisor, and least com-
mon multiple. (‘ommon and decimal fractions are comprehensively reviewed; and
the subjects of squ,r(* root, ratio and proportion, interest, and double entry Imol\-
keeping are studi

"The course in goometry includes the study of the similarity of triangles and poly-
.- gous, rectlar polygons, and formulas for the areas of the commun plane figures. Geom-
etry is studied intuitively.

RUSSIA.—The seventh school vear is the fourth year of the Realschule and of the *
Gympasium. The course in both types of schools is prm'tix‘a]lyuth(‘ same.  Four
hours are devotéd to the study of mathematics, two being given to algebra and two to
geometry. The pupils study the operations with polynomials, gimple fractions,
negative numbers, exponents, simple equations with one or giore unknow n, mvolu—
tion and evolution. and the theory of proportion. .

The course in geometry 1n(|udos-the study of the straight liné, angles, pamllels,
triangles, quadrilnterals, polygons, circles, and the fundameatal constructions. A
large number of numerical exercises are solved.

SWEDEN.—The seventh school yeur is the fourth year of the Realschule. Five
hours a week are devoted to the study of mathematics. Two hours are given to arith-
metic, one to algebra, and {wo to geomelry. The instruction is largely of a practical
nature. Applicatioms of percentege and simple hookkeeping are tanght. The -
ﬁuplls study only enough aleebra to enable them to solve simple, oqnahonq and {o

_factor ‘the simplest types.

* The course in geomeiry includes the simple constructions of t.mngl?ﬂ and quad-
rilaterals and the application of geometry to physics. All instruction in ) geometry is
closely correlated with the instruction jn drawing. ‘ . ’

SWITZERLAND.—The seventh school year is the third year of the middle schoo k
and the first year of the Gymnasmm
" In the Gymnasiuni four hours a week are usuaily devoted to arithmetic and algebra
.and ongeto gedmetry. The work of previous years is reviewed and extended. *The
study ofthe operations with common and decimal fractions is completed, and the
application of percentage to profit and loes and interest are studied. " The course also
includes the study of alligation, square root, abridged computatlom, and fomlgn
méney. « -

The course in geometry includes the use of the ruler and compasses in mwaking simple
constructions. The congruency of triangles is ‘established mthmvely. and a great
deal of attention is devoted to practical measurements and drawings.:

UNITED STATEB—(New York State course).~=It is assumed that puplls who have -
completed the work of the six previous schoot years should be ablo (1) to read reason-  °
ably large figures at sight and to write numbers rapidly from dictation; (2) to-perform -

“all fundamental processes in arithmetic rapidly and accurately; (3) to reason ‘Sxéckly '

and explain simple problems; (4) to compute with common and decimal

without hesitation; (5) to comprehend the fundamental principles of perc

and their application. .
. During theseventh achool year a good deal of attention is givegto oral dnll in getnng

»-8pproximate resulta. - The daily activities of the pupils are drawn upon freely* \w

E: ¥ .;make the arithmetic interesting, informational, and practical. - |

. Interest, includlng the subjects of commercial paper, bank discount, and com

;. poundinterest, is studied. _Tables are used in the ‘computation of compound interest}
The pupila are uu.ght hdw tg depoat monex and dra ch : A )

}‘ :
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. are stadied. The equation and the unknown quantity are used in prgpbriion. The
pupils are required to memorize the squares of numbers to 25. Square root is taught
and isapplied to numerous problems. The various tables of denominate numbers are
reviewed, and numerous.problems are based upon them. The work in mensuration
includes the study of the susfaces of the paralielogram, remar;:_/tg'pngle, circle, and

discussed without actual .computations being mady, Ratxo and mmzp;?ﬁgportion

trapezoid; and the volume of the cnbe, sphere, cylinder, pysemid, and cone. No
formal geometric demonstrations are attempted.

In soe schools the topics of commergial discount, commiseion, and taxes are also
studied during the seventh achool year. Within recent years a great deal of atten-
tion is being devoted to the study of banke and banking. the wmmg and investment of
money, and loans. In many schools it is thought profitable to organize achool banks,
to elect officers, and to mrr\, on a regular banking business. usu'ﬂ]) with imitation
money. :

Sl"\IM‘\RY OF T}J} SEVENTH YEAR'S WORK.

?  In all-ofhe I,umpoan “countries the course in mathematics is decidedly meore

advanced than in the United States. . . )

In practically all of the countries abread the subject of intuitional ‘or obscrvational
geowetry is emphasized during the seventh school year. This is the case in a few
schoola of the United Ruiatas, but it is the ex(option rather than the rule. 1n some
schools abroad the most elementary ideas of trigonometry are introduced in connec-
tion with the study of similar figures. The pupila abroad receive much training’ in
constructive work, drawing to scale, reducing and enlarging figures, _]n some of the

schgols the pantograph and the plnnyneter are used. Squared paper is extensively .

used in England and to some extent in a few other countries.- In Austria, France,
Germany. Hungary. ltaly, and Sweden especial attention is devoted to instruction
in the elements of geometric drawing.

Geometry and arithmetic are very closely correlated in the instruction. In England

p— ’ THE EIGHTH SCHOOL YEAR. ' Bl

-

more emphasis is put upon the geometric locus than in nny other courtry during tlus .

school year.

P In the United States more emphasis is prubably -put upon a fewof the applications

of percentage, but eeveral topicsin arithmetic not given much attention here are intro-
uced abroad. Alligation is taught in few American schools, but the pupils in some
he schools of Germany, “Hungary, and - Switzerland study Lhe eubject. Recurring
als, cube root, and the check for muluphcauon and division by cashng out
*he nines, and the functional concept are more extensively taught abroad than in the
United States. ' The function con pt receives marked and growing emphasis in
Auetria, Germany, France, Uungaryi and Switzerland.

Itis the exceptidn it the United States for any algebra beyond the simple equation
and the evaluation of easy formulas to be introduced into the seventh school year.
In practically all of the European countrics, on the other hand, the pupils learn to sol ve
simple linear equations containing one unknown, to evaluate the formulas of mensura-
tion and percentage, and to perforfn the four fundamenta! oporations with simple
algebraic expressions. In a few countries uome easy factoring and graph w0rk are
introduced. .

I\ THF WORK IN MATHEMATICS I\I THE }‘JIGHTH =
~.SCHOOL. YEAR. ~

AUSTRIA.—The. elghth school vear is the last year ol the Bmgemchule und the:
* fourth year of the Gymnmum, Realgymnamum ahd Realschule..

~ Burgerschule.—~The, course in arithmetic includes | powers nnd noom. ratio and pm-' K
- portion, simple and- )

compound intereat. pannetnhip,




oy X cﬁmcuu 1N, MATHEMATIOR. - i !

The k‘ openations thh aigebraic expressions snd* dmple equauons of the first
de@-éemthoueunkmwnmmught' *.T
+»  The course in geompetry includes the intuitive study of t.he more importaet theorems
of plane and solig geometty The fundamental ideas of the elhpse-and parabola are
aleo presented. No distinction between plane and solid geometry is made, because
much of the study is hased on models. Geometry and ar'ﬁhmem are closely corre-
Iated, and the function idea is emphasized. ® ] ’
The course in. geometric drawing' includes the representatio: 0%,‘ tdies in outline,
. transvétee and léngitudinal lines and triangles. Some attentioh is given to free-hand
drawing and to designing. The course for girls is much thé same.as for boys, but'the
geometric.drawing includes the construction of various designs for use in handwopk.
.Rmhhuk —The course in the Realschule begins with a thorough review of the
3 fundnmsntxl operations in arithmetic. The principles underlying these operations

T ‘eexphmed and numerous practical problems are presented. Interest, alligation,

. proportion, and graphs are studied. Functional t.hmkmg i? emphasized in the

mchmg of algebra by showing how the expregion varies in value with different values . .

of the unknown. Transformation of algebraic expressions and the solution of Aunple

. linear equations are taught. The pupils learn how to factor simple expressions

‘sccording to type by both (actonng and the Euclidean methods. Pure quadratic

equations are studied as far’as is neceseary for the purposes of plane geonfetry .

! - In the course in geometry the theordms desling with congruéncy and similarityure &

apecnlly, emphsasized, and a good deal of attention is devoted to construction prob-
lems and to problems involving numerical computations. The time allotteded’ geom-
etry in this class is generally considered inadequate. ’
Gymnanum —The study of intuitional geometry ends wuh the preceding school
- yéar, and & more systematic study of geometry beging during this year. The idea of
function is not considered as a separate _topic, but it permeates the whole courve.
. Linear functions are pnaidered in the fourth and fifth yeats of the Gymnasium, and
graphs are used to eupplement the ides. The course in geometry includes the study
of etraight lines, angles,; parallels, triangles, and quadrilsterals. The congruency
theorems gnd symmetry of plane figures are studied, and the study of regular polygons 1
and circles is an imrporgant part of the year’s work. Inscribed ang, circumscribed fig-
'ures, tangents, chorda, central, and inscribed angles are studied. Wigebra and geom- \
etry are cloeely coryelated, especially in the mensuration of plane . The
~  geometry is & mixture of the Euclidean and post-Euclidean geometryw;xcils of h
rays and other hodern concepts are studied. .
Realgymnasium and Realechule.~The study of deecriptive geometry is introduced
J.hmugh the theory of projections. The pupils learn to Tepresent by drawings the
various conic sectiona and to construct tangenw to and from a point outside of a cone.
jectional drawings are made of simplé bodies in various positions.  Some simple
ow constructions are made. A study is made of the intersection of prolecung :
‘Planes. :In the fourth-ycar class.of the Realgymnasium there ar¢ no eeparate hours
for geometric drawing.
. BELGIUM.—The eighth achool’ year i tbe second yesar of tho middle uchool a.nd of
the Athénée Royal.

% In the middle school the boyn devote four hours and the gitls three hours a woek to’
‘mathethatics. The cours for girls does not include algebrs, and the geometry for
gu-ls in the saine a8 for boys in the previous schodl year, with the addition of some(/
olemenury constructions, 'S

_ Coursein arithmetic.—The work of the previoga yearis t.homughly ;e\nevbd and the\
:subjécts of factoring and the highest common factot.axd the lowdet common.multiple '
by Jyeans of factoring &5¥ preeented. . Drill on the reduction of common to decimal

fractions i¥continied; Discount, proportion, averages, mixtures, sliigation, and ih i

qnotpnumntudied Nummuaonil@mmisesm given dadly, :
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Algebra.—The formMas of interest and of wmixtures are studied, and, t.he pupils -
learn to evaluate formuln foriany letter and to translate formulas into words. Sunple
linear equstit;hs and ratio alle proportion are studied.

Geometry.—The chief aim of the work ip geometry is lofumlmnu the pupxl with
the principal properties of triangles, quadrilaterals, and circles. Numerous problems
involving the computatlon of the various parts of a triangle are given,

Athénée Royal’—In 'both the classh: and modern schools three houre a week are
d devoted to the study of mathematics, and-‘the course ig prdctically the same in both

types of schools. The cvurve includep the.rationalization of the rules for the four
processes with integers, common and decimal fractions. The tests of divisibility by
© ' 2,84, 5,and 9are preented.  Checks are extensively wsed. Simple intérest, com-
wercial discount, mixtures, and alligation are studiéd. "Problems in proportion are
solved by the use of unitary analysie. An intensive study of the metric system is
Fe®  made. - & P i
Dm“ThL exght.h achool year 18 the third year of the mtermedmw school.
- 8ix periods a week-are devoted to the subject of mgthemauce Provision is made
“* for daily drill in oral anthmeuc The syBfects of interest, partnerhip, profit and
lose,-simple bookk ng, and pmomon are taught. The teets for divisibility by
.2 3 4, 5, 9-and 11 dre presénted.”” Simple aress and volumes are studied.

The. subject of ‘the geometry is introduced before algebra. The study is of an
intuitive nature, and-two hours a week are devoted to it. Accurate dnwing is
empbpsu.ed and specmmtenuon is devoted to the construction and mensuration ¢
‘of circles. The/ Py thsgorean theorem is intuitively established: Simple areas and
volumes are computed, gpd upmeros drawings and models are made.

s ENGLAND.—The rubjects of ratex and taxes, insurance, bankruptcy; and dnn-
dends are studied. - Interest formulas are derived and used. Averagesand proportion
T eare given, some attention. The subjeet of meénsuration is treated largély from a ppac-
tical:peint of view and inciudes numerous problems of carpeting, papering, and
painting. Generalized arithmetic is introduced.” Graphs are used to iluminate * -«
the subjects of proportion and interest, and squared- paper is eanmvely used in the ~ *
cotnputationt of artas. The investment of savings and the various methods of trans
» » ‘mitting money ate studied, and puplls become familiar with businesa practice. .
- Simple lesaons o the formation of compshies are given, and the terms oapital, stock,
shares, shareholder, dividends, and investments are given a practical setting. Prob- F
lems in measuring include areas and easy vol,\;mes The course int geomet.rymcludes
. the\ study of the ’pmpemes of triangles, the construction of triangles and ellipees,
> and the construction of simple geometric figures and designs. Ratio and pmportlon
are studied. The Pythagorean theorem is discovered intuitively, . °
., JINLAND.—Tte eighth school year is the fourth year of the lycée The study of -
nlgebrn is continued, and geometry is introduced. .
.+ FBANCE.+-The eighth echool year in France is tbe fourth year of the vaée lt is -
"7+ the 1aat"year of the first cycle. @
. In the clmpcal lycée three hours a weok are devoted to the study of mat.hemu St
P The work in arithmetic involves a study of the metric system and of propomon..--*ln o
algebra, the pupils study the four operations with monomialsand binomials, Negative -
numbers are introduced. Numerical equations of the first degree in one apd two :
. unknowns pre solved, and inequalities of the first deyee in one unk:novn*m intd~ °
duced.
. Geometry. —The watk o the previous year is thoroughly reviewed. The nudynt
proportion is introduced. ‘The theorems involving the aimihrny of trunglen snd of " ¥
. polygons and of homogenkity are studied and tho terou, dne, co-no tnngsut andc u
couugent are inhoducad .In the, ntudy of dmilamy.
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the area of the principal plane figures are developed, and the aress of two similar
polygons are compared. No course in geometric drawing is offered in the classical.
Iycée.
The modern lycke.—Four hours a week are devoted to the subject of mathematics.
A The course in algebra includes all that is given in the classical lycée, and in addition
= to this equations of the second degree involving one and two unknowns, grapba,
logar;thms and antilogarithms to four dccnmal places, 'and compound interest are
studiod!
The course in geometry includes the study’ of planes and of straight lines in space.
The terms polyhedral angles, prism, and pyramid are introduced, and the subject
of projections is briefly studied. The formulas for the surfaces and volumes of prisms, .
pyramids, cylinders, and cones are deduced. The formulas fer the surface and
. volume of the sphere are learned without proof. The pupils fearn to draw simple< ,
designs and, the elementary notions of surveying and of leveling are introduced.
. In geometric drawing, shadow drawings are given a great deal of attention and some of
: the drawings are colored.
.. ' GERMANY.—The eighth achool year is the last year of the Volk&x'hule and the
.. fifth year of the- Burgemchule (xymna.sxum, Roalgymna‘!num and Oberrealschule,
Volksschule. —The course in arithmetic includes the study of msumnce and of
negotiable paper, and a review of the work of previous years, with spem\l emphasis
upon business computations. In some of the States, eeries and the theory of the
extraction of roots are taught, but these are beiug ¢liminated. .
The course in geometry includes the mensuration of circles, triangles, quadnlnwmls.
and ellipses. The cone and the sphere are studied. A good deal of practice ja given
in drawing, especially in dmwing to &ale. In some of the States the pupils make -
geometric designs and ornaments. . ) ‘
Gymnasium.—The course in algebra Includes the four operations with algebraic
expressions, the evaluation and transformation of formulas, and the solution of simplo
linear equauons
The course in geometry includes the study of lines, angies, and parallel lines, the
congruency of triangles, quadrilaterals, cu'cles, inscribed and cent‘ml angles, loci, and -
the solution of simple problems by analysis.
. Realgymnanum —Four hours a week are devoted to the subject of mathematits,
The course in algebra includes the four fundamental npemtlons and the transforma-
" tion of simple sigebraic expressions, The coureo in geometry includes the study of -
straight linee, angles, trisngles, and polygons.
The course in the Realschule is pracucnﬂy the same 88 in the Oberrealachule.
. Equations of the ﬁ%ﬁw with more than one unknown are studied. The pupils
I'.‘f' - hearn to represent graphically the multiplication tables and certain statistical data
N and to graph functions of the first and second, degrees. Involution and' ¢volution are
- taught and simple quadratics with one unkn6wn aro preaenwd Two Renods a week
are devoted to algebra,
= 1 " Geometry.—The course in geometry includos the atudy of the cuwcle and the regular
b - . polygen. Numerous algebraic-geometric pmblcmn involving constryctions arquiven.
- Thé reciprocal dependence of angles and wides of triangles is emphasiz The
i ‘tudy of triangles prepares for the study Qf trigotometry.: The importand properties
L+’ of prisma, cylinders, cond, Polygons, and the frustums of polygons ind conee are
udied, ‘Th.esq solids'are presensed in parallal perspective, and by onhosoml pro-
. 'The surfaces and volymos of the solids enulmerated above ate computed.
S5, vt ‘HOLLAXD -'Phe eighth school yéar is the second year of the, middle school and .
- of- theG*nmdum.\ In the middle.achool, six periods ot 50 minirtes eachmdemed o
w0 the study. of msthemﬁel : '
The" course_in/ ithrietic: incl‘ugg -the ptudy o(
qmm. lﬁgnpﬁnﬁmw uﬁou.
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. equatians are solved and the theory of proportion is studied.
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n algebrs, factoring, the highest common factor and lpwest common multiple,
fractions, simiple simultaneous equations, and radicals are studied. The instruction
in arithmetic and algebra is closely, correlated. al

In geometry, emphasis is put upon the study of pmpomon and of similar figures.
Sxmple areas are computed.

Gymnasium.—Three hours a week are devoted to thY subject of mgghematics. Qne
hour is given to arithmetic, one to geometry, and one to algebra. same course is
givenin ail types of schools.

_ The coure in arithmetic includes the dlvmlbxlm of numbers, proportion, and the
melric kystem. -

The course in algebra includes the study of factoring, special products, and simple
linear oquanone

The course in geometry is practically the same as in the middle school.
~ HUNGARY.—The eighth school"year is the last year of the Burgerachule and t.he
fourth year of the Gymnasium and the Realschule.

Biirgerschule.—Two hours-a weck are devoted to the rubject of arithmetic. Pro-
portion, interest, commarcial transactions, savings banke, stock companiee, taxes-and
duties, and approximate computairions are studied. Some consideration is given to
the comparative study of money systems, and to domestic and foreign exchange. ..

In algebra, negative number, the four operations, and simple linear equations are
studied. One to two hours a week are devoted to this work.

Two hours a week are devoted to the work in geometn The course mchules the
reducing and enlarging of figures, simple designa/and architectural drawings.

Gymnasium.—Three hours a week are devoted to mathematics, and two to geo-
metric drawing. In the Realschule, four houm are devoted to mathematics and
two to geometric drawing. The mathematics course in both types of schools is
practically the same, but the course is more intensive in the Realschule.

Algebra is introduced by tho stady of formulas. Addition and subtraction, multj: -
plication and division, involving both positive and negative numbers, are studied. ,
The pupils learn how to square and cube the sum or the difference of two numbers,
and to compute the equares and the cubes of decimal expmsxons Simple lincar

The course in geometric ‘drawing includes simple constructions with cuclea and
arcs, parabolas, ellipses, and hyperbolss. Some attention is given to the drawing
and coloring of ornaments.  Cones, spinls, and cyeloids are also drawn.

ITALY.—The eighth echool year is tho fourth yeat of the Ginnasio and of the modern
ecbwl. Three pesiode a week-are devoted to the subject of practical arithmetic.

JAPAN. —The oighth school year is the second year of the higher primary school
and the second’ year of the middle school.

In the higher primary school the computations by propartion, previously learned,
are reviewed and compound proportion is taught. Computation in connection with
bookkeeping is also presented. A comprehensive review of the subject mattor of
the previous year is gi -

In the middle school ¢ hours a week are’ devoted to the study of arithmetic snd
twoto algebn The study of atioand proportion ia continued and alligation is uught. - r
Percentage is introduced and simple. intorest is studied. Squarea and square root, J
cubes and cube root, are introduced in connection with’the work in mensuration. 5

The course in algebra includes the definition of symbols, the use of simple tlgebnic C
expressions, the introduction of negative number, addition, subtraction, muldpliu- 3]
tion, ahd dividon of in\egnl {xpreasions, and simple equnﬁona with oné unknown {a&
quaatity. - - o

nomun—'rhwgmh.chool ywhthoﬁounh yeuohho(}ymmnum Tho‘ %

£ Soume. in l.lgubn ineludu thevmomﬁm with t.[geb

En
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of simple equations with one or two unknowns, appl‘ied problems, and negative
numbers. . ’ ) o

THe course in geometry inclildes the study of the parsllel and perpendicular planes,
the principal properties of the prism, cylinder, cone, and sphers, and the areas and
volumes of these solids. The most difficult problems are omitted. An attempt is
made to give the pupil some idea of elementary, surveying. The final examinations
which occur at the end of this year involve problema the solution of which demands
some knowledge of arithmetic, algebra, and geometry. .

RUSBSIA.—The eighth achool vear is the fifth year of the Realchule and of the
Gymnasium. : )

In the Gymnasnium four periods s week are devoted to mathematics.  Two hours are
usually given to algebra and two to geometry. 3

The course in algebra includes the solution of quadntics with one unknown, a
discussion of the properties of the roots of quadratic equations, the factoring of the
quadratic trinumial, the solution of gimultancous equations, and mdical equations. *

The couree in gevmetry includes the measurement, of straight lines and angles, the
proportionality of segments, the similarity of triangles and polygons, the numerical
relations between the sides of a triangle, clementary ideas of limit, the prigpcipal %
properties of the circle, areas of rectilinear figures and of circles, simple problems in
comitruction, dihedral, and polyhedral angles. :

In the Realschule thrée period: s week are devoted to algebra and three to geometry,

The course in algebra is said to include the study of equare root, irrational numbers,
simple quadratics, irrational roots, the relation between roots ind coefficients in
quadratics, construction- of squares from given roots, simultaneous quadratica, arith-
metical and geometrical progressions, infinite series, and circulating decimals.

The course in geometry includes the measurement of angles, the study of propor-
tional intercepts, the aimilarity of triangles and polygone. Inscribed and eircuth-
scribed triangles and quadrifaterals are studied and elementary ideas of limits ape
presenied. The pupils learn how to compute the ared of & circle, Simpwtruc:'

e ey

" tions are made, and the principle of homogeneity is presented.

S8PAIN.—The report does not give details for the work of this year, butl the state-
ent is made that algebra and trigonometry are taught, six periods a week being o
(devoted to the subject of mathematics. The instruction in geometry is of an intuitive *

" character, ’ ' ;

SWEDEN.—The eig'hth school year is the fifth year of the Realschule. Equations
of the first degree in one and two unktowns are studied.” Two hours a week are -
devoted to arithmetic and two hours to geometry. Simple bookkeeping is usually ~ *

*included in the couree in arithmetic. Square-root tables arg extensively wsed. The ’

- opinion prevails that algebra should be introduced through the simple equation. No

textbook is used in the introductory work in geometry. The regular pline figures
and the circle are studied. The principal properties of the'ellipee.are considered and
some attention is given to projections. : .

BWITZERLAND.—The eighth school year is ususlly the last year of the middle
school. Ttis theseeond year of the G ymnasium. ’

The Gymnasium.—Half an hour a week is usually devoted to tha study of arith-
metic, two hours to algebm, two to geometry, and one to° geomet, drawing. In 7
seyeral ‘of the Cantons no special inetruction is givet! in the aubfect of Reometric - i
‘dradving. The cotirses in-the Gymnaaia vary in the different Cantons, but in general,
they are somewhat as follows: ’ ' = o ¥

_“"‘ép.‘,«lqu;ilhmetﬁc, simple. and compound préportion, .abridged ixxul,‘t.iplicsiilon _and

» division, square root, and the computation of simplo areas, partnership, alligation, g
and business transsctionsare studied, ¢ (<. e oL o n o B

T8 i {3 algebry. ncludew 1héfoa aperptoin nd he molutiabo simpl et - 5
4 kT b e Vi Ty Lo N -l ! ;

equations.
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" work in mathematics with the instruction in manual ahd household arts and agri-

.of mensuration, proportion,.and some of the applicatione of percentige. In an in

* Austria, Germany, and Switzerland the most emphasis in algebra if put “upon the o]
*four operations, the solution of mmple equattons, and proportin. In & few of the .~

Ruseia is more advanced than in'any of the othé# countries, but it is probably mafot, 55
.assume that only the most elementn.ry 1de‘as of aome of the toplcs .mennoned are pu-é- 1 ;
sented to the pupila, RS

. THE RIGHTH SCHOOL YEAR. ’ A S

The course in geometry includes the fundémental ideas of the subject up to the -
equality of surfates. The applications of the theorems are emphasized, and a good
deal of attention is placed upon drawing and the simple constructions.

UNTTED STATES.—The business applications of percentage and the mensuration
of common surfaces and of solids include all that is usually offered in mathematics
during the eighth school yearin the United States. In some schools, a comprehen-
sive review of the arithmetic of previous yeans is given. In the most progresive
schools of the country no arithmetic is given duri “the eighth achool year, or at
least during the last half of the eighth school year, and the time is devoted to the
study of algebra combined with arithmetic.

The New York Btate course of study outlines the followmg in arithmetic for the
eighth school year:

Daily drill in rapid menm] and written compumuom This includes cemmahort
methods in multiplication; the compwation of @imple interest by short methods;
and drill in the use of proper busineas forms, such aa invoices, bills, and account mles.
The pupils are taught how to keep thé gimple accounte of daily life, of the home, and
the farm. Stocks and bonds are considered. The various types of insurance are
studied, and the subject of taxes is closely correlated with the subject of civics and
is taught from the stand point of local conditions. The simple formulas common in
various mechanical journals and -in/mde papers are used' to introduce the study of
algebra. The study of these formfiias ia followed hy.the solution of simple linear,
equations. ° "

Throughout the e)ghth achool year, especmlly. an ammpt is made to correlate t.hg

.culture. Tho problems are largely of a practical nature, and much data is based on
local conditions. In some of the schools, a great deal of attention is devoted to the
subjedt of proportion. This is especially true in thwee sohools where the subject
of mensuration is emphasized, and the simple equ%imx'is not introduced early.

, SUMMARY OF THE EIGHTH YEAR'S WORK.
In the United States the eighth school year is the last year of the elemént;ry.schwl: .
In most of the schools but little work in mathematica.is attempted beyond the study -

creasing number of achbols some work in algébra ia being introduced during the-eighth -
school year. The nature and extent of this work varies, but in géperl it may be
mid to consist chiefly of the simple equation and the evaluation of formulas. It is
but rarely that a achool is found in which any attention is given tg the subject of
geometry except such as is necessary in th@ study of mensuration. i
Th.all European countries the course in mathematics is more extensive than in the

United States. dn no Europem country is less geometry or algebra offered during
the eighth achool year than in the United States, and in practically all the countties
the work in both of these subjects is much more éxtensive than in this countyy. In

N

(93

Voo

countries the subject of factoring is-aleo .taught. This is especmlly true in certain - ;
schools_ aof Austria, Roumanis, and Hollaud. The course in- algebm nporte& br

In practically all of the countneo, except the United Suw, 8 gom dul of e.mphida g
..l put upon. the’ study of int.uit.ivo geomatry durmg the eigmh lcbool year.” Edpscial:
ion iy AM , c wid i
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. ‘Btudy of similar figures, and the terms sine, cosine, and tangent are introduced. This
is notably true in France.” In a few of the modern lycées of France logarithms are
introduced. The subject of geometric drawing ig given g good deal of attention in
sevenl of the countries, eepecially in Austria, Hungax)', angd in some of the Cantons
of Switzerland. In a few of the schools of Austria some instruction is given b the
subject of descriptive geometry. In practically all of the schools abroad the sub-
jects of geometry and arithmetic are more closely related than in this country,
Continued emphasis is put upon the function concept ides, especially in Austria,
Germany, and Switzerlaad. )

o most of the foreign countries less time is'devoted to the study of arithmetic during
the eighth echool year than in the United States. The study of alligation is continued
in some of the schqols of Austria, Belgium, Switzerland, and Japan; and a good deal
of emphaais is put upon the study of tests for divisibility.

A It is customary in ali of the European countries to teach algebra and geometry
simultaneously. During the eighth school year the time is about evenly divided

. between these two subjects, from two to three hours a week being devoted to each.«
An attempt is not made to fuse the subjects, but the interrelations betwéen them
are kept constantly 4in mind, and the pupil is not permitted to forget his geometry
while studying hidalgebra. of vice versa. Each subject is considered an inatruction
unit, but it is used Whenever possible as 4 1ol in-the study of the other. By the time
& European boy has completed his eighth school year, he is at least, a full year in ad-
vance of the Americdn boy in his'knowledge of mathematics, ’

X. THE WORK IN MATHEMATICS.IN THE NINTH SCHOOL
YEAR. .

AUSTRIA.—The ninth school year is the fifth year of the Gymnasium :nd of the -
Realschule. o ) . )
In the Realschule fur hours week are devoted to the stud§ of mathematica™ This
time is about evenly distributed beiween arithmeticand geometry. These two sub-
" jects complement each other and form one instruction unit. Accurhite observation
and concise description are emphasized. Modeling is extensively used, There
is a close correlation hetween plane and solid geometry, because of the extensive
use of models. The theory of powers and roots is studied. Quadratics with one
unknown are solved, and the pupils learn to graph the various types of quadmatic
equations. Ogly the simplest types of simultaneous quadratica are considered.
Irrational, imaginary, and complex numbers are studied s far as is necessary for
the solution of quadratic equations. The subject of logarithms is thoroughly studied.
In geometry the work of the fourth clase'is continued and completed during the first
‘semester. The course includes the study of proportiona] lines, similarity, and the
_computation of areas. During the second semester the subject of -stereometry is
.. introduced.. The inatruction begins with the stutly, of solid angles. Tetrahedrons
"= arestudied, and quifaces and volumes are computed. A systematic study of descrip-
> --tive geometry is made during this year. The courss includes the study of atraight
- lines and planes, vertical and horizontal projections. Oblique projections are used
.- .occasionally. Constructions are applied in the study of the, regular pyramid and
. ' prismand of their shadows. Lo . A
*_In the Realgymnasium two hours a week are devoted to descriptive geometry.
No special hours are amigned for the subject of geomeétric drawing. With this
.exception, the course is practically. the.ame in mathematics as in the Gymnasium.
- In the Gymaisiym nelthgr descriptiye) geoinetsy:nar goomstric druwing fa bl /-
- atory. - The arithmetic of previous‘years is extended snd ’lupplamp&%’ Special,

-




p— v - - . ¥ R |
: ] THE NINTH SCHOOL YEAR. 59

N

\ .
attention is given to the subject of powers and roote. . S&tereometry is intseduced and
emphasis is put'upon functionsl thinking. Models are very extensively used. .

BELGIUM .—The ninth school year is the last vear of the middie school and the
third year of the Athénée Royal. 3

Middle school. —A comprehensive review of the arithmetic of previous years is given.
Powers and roots are studied, special attention being devoted to approximate roots.
.Compound interest is computed by the use of tables. Bonds, shares. savings banks,
annuities, and insurance are studied. Tablesare exiensively used in all computations,

Algebra.—~The course includes the study of the fundamental operations, the square
and cube of a binomial, fractions, equations of the first degrec involving two and
more unknowns, negative numbers, and indeterminate equations.

Geometry.—The work of previous years is reviewed. and proporuonaluy and simi- .
larity are introduced. The relations between the gides of a right triangle are computed.
The regular polygon, circle, und the sector are studied. Some elementary exercises
are given in surveying and in leveling. The surfaces and volumes of polyhedra and
of vcones, cylinders, and spheres are computed and applied in solving practical
problems.

During this year, girls are not required to stud) algebra.  The course in arithmetic
is the sune for boys and for girls. The course in geometry is somewhat less extensive
for girls than it is for boys. = A study is made of parallels and of elementary theorems.
The areas of rectangles, ;mnﬂlelogmms triangles, trapezoids, and circles are computed,
and the formulas-ior the surface and volume of prisms, cylinders, pyramids, cones,
and spheres are used wuhou} proof.” From three to five hours a week are devoted to
the subjec t‘-bkyﬁfhéméﬁcs O

~ Athénée Royal —In the classical schéols three houm are devoted to mathematxco,

. and in other types of schools four hdurs are devoted to the suhject.

The course in the classical school includes a study of the changes which a qouuent
an{remamder undPrgo when the dividend and divisor, or one of themn, are increased
o dtrsgased in a certain ratio. Tests for (llvmlnlu) are studied. Checkp by the
casting out of nines and the elevens are applied in nultiplication and division.
Simple interest, bank discount, annuities, stocks and bonds, mixtures, alfigation,
negotiable paper, partnership, arithmetic aland geometric progression, simple.and

scompound proportion, and fhe computation of easy surfaces and volumes are studied

during the year. '

The courso in the modem school is much the same as in the classical school except.

- that no attentlon.ls gived to the study of arithmetical and geometrical progreauon,
and more enfphasis is put upon the study of congruency and s-mple constructions in
geometry.

DENMARK.—The ninth school year is the last year of the iptermediate achool )

At the close of the year a comprehensive examination is givon, and the student must

pass this satisfactorily before ho ia entitled to entor a higher grade. Seven hours a

week aro devoted to the subject of mathematice. Two lrours are usually given to

arithmetic, three to algebra, and two to goowotry. After the work of the previous

« year has béon thoroughly reviewed, the subjects of proportion, powers and roots, simple -
equations an}qusdmm equations with numerical coefficionts are studied.

The courss in geometry includes a review of the work of the previous year snd & .

study of the similarity and congruency of thanglcs and polygons. Simple construc- .

. tions are made. Provision is made for da.xly drill in mathematics. - s

ENGLAND. ~The lack of uniformity in the English school system; especially in

. the upper years, inakes any exact statement in regard to courses quite difficult. - 7

‘In some-of the schools a cotirse similar to the following is offered for boys who *do !
, noc wish ‘to” !peculue in npt.hemnca Extnction of the square xpot by mg, thg &
3 ,

- ’ 7
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solution of quadratic equations with numerical coeficients, the simplifying of frac-
tions, and the eofution of applied problems. 0
The boys who pursue this course arg not expected to continue the study of mathe-
matice after leaving the school. The majority of them do not enter the univerdty.
The boys who.expect {o enter the universities and who are preparing at,any of the
great schools, such as Eton, Rugby, Harrow, and Winchester, spend from three to
seven hours & week in the study of mathematics. By the timo a boy is 15 or 16 years
old hehas usudlly completed the study of the five books of Euclid and of algebra to
the progressions. ' =
FINLAND.—Boys ,who expect to punue their education beyond the elementary
school ususally enter the lycée or the secondary achool.. The lycée prepares directly

Jor.¢he university. The classical and modem lycée are somewhat similar to the

German Gymnasium and Realschule. Both: algebra and geometry are taught. Em-’
phasis ia put upon the solution of éimgfe and quadratic equations. Solid geometry
igbriefly studied. -The development of the intuition receives a good dealds attention.
Further details of the course are not available. ®
FRANCE.—The ninth «chool year is the fifth vesrof the [ycée. 1t is the fimt year
of the second cycle. The second cycle lasts two years and has four divisions:
4. Latin-Greek (clasgical).
B. in-Modern languages.
C. Latin-Sclence. 'Y

B.—Two hours a week are devoted 1o the subject of mathematics.
The work in algebra includes a review of thv work of the previous year. The four
opgrations are performed with positive and negative numbers.  Problems involving

. uniforyn movement are sohved. Inequalities of the first degrec ure studied. Varia.
“tions of the expression az+b are considered. Graphs are introduced. and the pupils

1
represent the variations of 12 and of = )
i : . 3 J
Solid geometry —Dihedral angles and perpendiculir snd pullel planes are studied.

. Polyhedral angles are considered; and formulas for the surface and volume of prisms,

Pyramids, cylinders, cones, and spheres are developed. The course doos not. include
geometric drawing. ) :

Course in C and D.—Fivo hours a woek are devoted o the, subject of mathematics.
The work is more intensive and mory extensive than in ¢ourses A and B. Thgq four-
operations with positive and negative numbers, the solution of oquations of the firat
degree involvingoneand more unknowns, and inequalities of the-first degree arestudied.
The variation of the ex pression ax+b is considered and represented graphically. Equa-

‘tions of the second degree in one wnknown are solved, but no equations involving

imaginaries are considered. ' The relations between roots and coefficionts are studied.

The quadratic trinpmial and inequalities of the second degreo are introduced. A

good deal of emphasis is put wpon the subject of graphs. The variationa of the ox-
ard-d - ]

prossion 7wy are tonsidered. THv notion of derivatives ia ap;;liod tosimple numer-. -

ical problems and to functions proviewsly studied. Arithmetical and goomeltric

Progressions are introduced. Four-plave logarithma are used, and the subject “of

colapound interest is studied. -
The course in geometry includes a systethatic study of lined, angles, parallels, per-

*. pendicular, trizngles, quadrilaterals, polygons, and circles. The thoorems for the

- _ congruency and eimilarity of triangles are especially eonsidered, and the terms sine,

b
S g

cosine, tangent, and cotangent. for- angles from gero to 180° are introducad. The
construction of mean And fourth proportionals and_ the harmonjc'dividion of a line -

are: considared; . The aress of -triangles, polygons, and circles.dre. computed L‘Io—-
sl .”:q*, ‘:\‘i;_r* {:s';\ ,3:.?.{; \3~. £33 :’,\M»\: S & b
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mentary notions of surveying are introduced. The pupils learn to use the surveyor's -
chain and the square.

In the classos in drawing, the ruler, compases, square, and ptotnctor are used.
The simple geometric constructions are made,

The course in geometric drawing includes the making of designs partlcularly for
tiles, parquets, and mosaics. Many of the drawings are colored.

GEBMANY .—The ninth school year is the #ixth year of the Burgerschule, Gymna-’
sium, Realgymnasium, Realachule and Oberrealschule.

In the Gymnasium two hours & week are ususlly devoted to the study of algebm
“and three to geometry. The courses vary somewhat in the different States, but the
work in algebra usually ‘includes the solution of ximple equations with one or more
unknowns, graphs, the study of simple functions, and the solution of simple quadratic
equations. In some of the States the course includes aleo the use of five-place logn-
rithms and the slide rule, and the study of arithmetical and geometric progressions,

. compound interest, and annuities. The coume in geometry usually mcludes the -
study of similar figures, regular polygons, and cyclometry.

In tiost of the Realgymnasia and Realschulen, three hours a week are devoted to
algebra and three togeometry. The work is moreintensive than in the Gymnasium,
‘especially in the subject of logarithms and quadratic equations. Elememtary trigo-
nometry and solid geometry are sometimes introduced, n.nd oblique and pamllel
projections are considered .

The course in the Oberreslschule ix more advanced than in the other typgs of
schools. Ingeneral it may be eaid.to be an intensive study of the work that is offered
in the Gymnasium, with the addition of" the following: Trigonometric functions, and
goniometry are frequently introduced with thestudy of similar figures. Solid geometry
is studied. Euler’s theorem is considered. , The atudy of regular polyhedra is intro-<*

-~ duced, and numerous exercises involving numencal computations are solved.

AOLLAND.—The mnth achool yeasr is “the third vear of the middle school and of
the Gyihuasium.

Beven periods a week are devoted to M%mnlhematws in the middle schools.
The previous work in radicals is reviewed and extended. Fractional negative expo-
nents are studied. Logarithms, arithmetical and geometrical progression, and com-
pound interost are introduced. Equations of the first and higher degrees involving

“one or more unknowns sie solved. The course in geometry includes ho study of
circles, regular polygons, and goniometry.

The Gymnasium —All types of Gymnasia offeg the same course in mathematics.
One hour a week is usually devoted to the subjoct of algebra and two to geometry.
The course in algebm includes the study of equations of the first and second degrees
‘with one or more unknowns and the subject of radicals. Details of the course in
geomotry are not available. . T

HUNGARY.—The ninth n(hml ‘ear ik the fifth year of the Gymnasdum, Biiger. S
schule, and Realschule. &g : .

Throe houm a week are dr\owd 1o mathematics in the Gymnasium. Systematic
instruction in geometry begins during this yoar, and a good déal of atsention is devoted
to the study of models. The pupils are required to make numerous indoor and out-of-
door measurements and estimates. The axioms, postulates, and the principal theo-
rems of plane geometry are studied. The coume in algebra includes the solution of .
equations of the first degres with one or more unknowns, square root, cube root, redi- .
cals, and quadratic equations of the types used in geometry. = .. . :

7 Realachule.—Five hours are devoted to the study of mathemsatics. No geometnc -

dnwing ia given in either Gymussium or Realschule. The course is practically the
same &g in the Gymnasium, but the work is more intensive. . Some-of the fundament -
. thaomm of mlid goometry are im:oducod - ! Loy s
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Biirgerschule—Four hours a woek are devoted to the study ot mathematics. The
course includes the{our fundamental op«rations with positive and negative numbers,
fractions, simple linear equations in one unknown, the clief theorems of planimetry,
thestudy of congruent and simildr plane figures, the copdtruction of plane ﬁgures, and

. thestudy of perimeters and areas.
ITALY.—The ninth school year ie the last year of the Ginnasio and the third year -
b of the modern schoct. Three hours a week are devoted to the study of practical
arithmetic and two hours to gesmetry. ‘The first book of Euclid is studied. . Some
attention is devoted to the study of the simple solids and to the propomonalny of
magnitudes. Equations of the first degree are solved. Four periods a week are
usually devoted to mathematics.
JAPAN.—The ninth school year is the last year of the higher primary and the
third year of the middle echool.
The higher primary.—Four hours a w eek are devoted to the study of mathematics,

tition of the mensuration previously leamned, to which are added the mensuration of
the pyramid, circular cone, frustum of a pyramid, frustum of a circular cone, expres-
sion of square root and cube root and a review of the four rules, proportlon and per-
centage, together with arithmetical and geometric progression,

Rules for finding the volume of pyramide and circular cones are given dogmatically
and verified by actual messurement. Simple bookkeoping is sometimes taught.

The middle school.—Four hours ' a week are devoted to the study of mathematics.
The study of equations ig contmued and linear gimultaneous equations are solved.
Formulas relating to the dmmbutlve law are congidered, factoring, the greatest com-
mon factor, and lowest common multiple are studied. The reduction of fractional’
expressions’and the four fundamental operations with fractions are included in the
course. Quadratic equations with one unknown quantity; equations with one un-
known quantity reducible to qualiratics, and mmulmnoous equations containing
quadratic equations are presented

The_course in geometry includes the study of straight lines, triangles, parallelo-
gnms, circles, chorde, tangents, and segments. Two hours & week are devoted to

is work.

ROUMANIA.—The ninth school vear is tho first year of the.lycée. Six houl’s a
week are devoted to the study -of mnthemntws The four operations with commgn
and degimal fractions are explained. The use of tests for divisibility is continued.
Prime numbers are studied. The idea of the limit is introduced. Square and cube
root are studied. The aim is to cultivate mnthemuucnl reasoning. ‘The work is
more intensive than in previous years.

Algebra.—Positive and negative numbers, algebmc fractions and radlcnls are
introduced. Equat.nons of the firs degree aré solved, and some attention is devoted
to the study of reciprocal equations. The quadratic trinomial is considered. Arith-
metical and;geometrical progression, logarithms, compound interest, and anmuuea
are taken up.
~" - -The course in geometry includes the study of angles and triangles, qundnlatemls,
" circles, and ‘proportion. Numeérois exercises are solved.

RUBSIA.—The ninth school year is the eixth year.sf the Realachule and of the
- Gymnasium. , |

In the Gymnasium four hours a weok are devoted to the subject of ma;hematﬁa
- The work in algebra -includes the study of progreesions, logarithms, and compound

%%, laa for the area and volume of the prism, cylinder, pynmid ‘cone, and sphem A

G "mfdeol of attention is devoted to estimates. 3

7:In thie Realachule two, periods are devoted to algebra, two to geomatry, and two

e __,m tﬂmomeiry icﬁom.l, ”m:g-}gﬂfm*exponenu m “"d‘s}’?‘i - Yrra-
SRS ; w e T

The lessons of the previous years are reviewed and supplementéd. There is a repe-

%" interest. The course in geometry includes the study of regular polyhedrs, the formu- -

-

-
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tional expresaions are conmderod Logarithms, exponential equations, combinatione,
the binomial theorem, continued fractions and their application to ‘square root and to
logarithms, compound interest, and annuities are studied.

The course in geometry includes thestudy of the relative positions of straight lines

‘and planes in spaces the chief characteristics of plane and solid angles, the regular

polyhedra, and the study of the forinulus for the surfaces and volumes of the regular
solids.

In trigonometry, the sine, cosine, tangent, and cotangent for both acute and obfuse
angles are studied. The limiting values of these functions are considered and the
logarithmic and trigonometric functions are used. The elemnentary formulasof plane
trigonometry and the formulas for the solution of right and oblique trinngles are de-
veloped. ~ The areas of triangles are computed by the use of the trigonometric formula,
and trigonometry isapplied to the solution of geometric problems and exercises.

SWEDEN.—The ninth echuol year is the, last year of the Realschule nnd the fimt
year of the Gymnasiun.

In the Realschule square root and its application to geometric problems, LhO com-
putation of compound interest by means of tables, graphs, and simple bookkeeping
are taught. Two hours a week are devoted %o the study of arithmetic. _

The work in geometry includes the drawing and making of models, simnple projec-
tions, the use of the compasses, ruler, and protractor, and the making of sunple;:on-
structions. One hour a week’ia devoted to geometry.

-+ Gymnasium.—Five hours a week aro devoted to mathematics i in the classical gyn-
nastum, and seven hours a week in the realgymnasium. The algebra of the
Realschuleis reviewed, and squarg rootand quadratic equations are studied. Simple
functionsare emphasized.. Thegeometry of the Realschule isrevicwed, and numerous |
applications are made. Linear drawing is given considerable attention, and the
principles of the theory of pmjoétion arestudied. Special attention is directed to the
study of the intersection of planie and solid figures.

SWITZERLAND.—The ninth school year is tlie third’ year of the Gymnasium and

* the fifst year of the Realschule. The course isthe aame in the Classical and thie Real-

gymnasivth. Fwo hours a week are devoted to algebra, two to geometry, and in some
Cantona two hours s week are devoted to geometric drawing in the Realgymnasia.

The course in algebra includes the study of logarithing, arithmetical and geometri-
cal progression, compound interest and snnuities, the four operations with fractional ex-
ponents, and the study of functions.

The course in geometry includes thestudy of transversals, triangles, quadrilaterals,
circles, construction problems, the theorems of congruency and similarity, and the -
study of surfaces and volumes.

* Realschule.—One hour a weck is devoted to the study of anthmetnc, two to algebm
three to geometry, and two to geometric dmwmg The course is pmctlcally the
same agabuve except that a more intensive study ismade. More attention is given
to abridged multiplication and division than is the case in the Gymnasium.

UNITED STATES.—The course in mathematics varies mmewhat. Jor the ninth

“achool year, but in general it may be stated as follows:

The four fundamental operatjons with rational integral expressions, factoring,
highest common factor and lowest common multiple, fractigns, reduction, the funda-
mental operations with fractions, linear equations with one uymown, apphed prob-
lems, simple and simultancous equations with one and piore variablde, graphic

_golutions, involution, the method of extracting square an “in some cases cube root, g
fractional and negative exponents with proofsof fundamenfal laws, radicals, irrational | -

‘xpreasions and equations, problems, the solution of quadmtnc equations of the type
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SUMMARY OF THE NINTH YEAR'S WORK.

-The ninth school yesr is usually the first y®hr of tho secondary school in the United
Btates. In the majority of secondary schools the subject of algebra is compléted up to
quadratic equations. In a fewof the schools less work isattempted in algebra and more
attention ig devoted to the subject of intuitional geometry.  Insuch schools, emphasis

- is put upon the use of the aimple geometrical instruments. the making of eary con-

structions, Tneasurements, and simple designs. -
In all European schools both algebra and geomotry are taught during the ninth school
year. In most df the countries the time is di vided evenly between these two subjects,
from two to three hoursa week being devoted to cach. Here, as in the preceding year,
the subjects supplement each other, and no attempt is made to fuse them. The rela-
tions between the two subjects are emphasized much moro extensively abroad than in
the United States. In most of the schools of Europe the distinction between plane
and solid geometry is less marked than in the schools of the United States. This s, in
part at least, due to the fact that models and drawings are very extensively used
abroad. During the ninth school yesr the work in algebra in most of the European
achools is but slightly moré advanced-than in the best schools of the United States,
Tu soms of the schools of Austria, France, Denmark, Holland, and Hungury the course
is somewhat more advanced than in the United States. In"these schools logarithms,
praportion, and quadratics are studied. The course in the Realschulen of Russia is
suid to be very advanced, . s oot

In practically all of the European countries eometry is studied during the ninth
school year. Especial emplmsis is'put.‘ppon the’study of proportionul lines, congruent

= and similar figures, aress, and volumes, In all of the schools models are extensively
wed. In Belgium, France, Germany, and Holland the study of similar figurcs is
%pplemented by elementary exercisos in surveying, and in some of the French schools  ~
the tarme sine, cosine, tangent, and cotangent are introduced and used.

Descriptive geometry is introduced in some of the Realschulen and Realgymnasia of
Austria. In France, Sweden, and in the Realgymnasia of Switzerland somo attention
is-devoted to the subject of geometric drawing. In most of the countries continued
emphasjs is put upon the idea of functions. Thisis especially true in Austria, France,
Germany, Sweden, and Switzerland. The subject of Jogarithms is introduced in mast

- of the countries, and in eome of the schools of Germany the pupils become familiar with
the elide rule. ' I :

In a few of the countries the study of arithmetic is continued during the ningh
achool year. Especial emphasis is put upon the use of tables for finding intercst, and ~

- upon abridgetl processes, . T .

Arithmetic, algebrs, and geometry are more- closely related in the schools Abroad
than in the United States. Each subject is considered as an instryction unit, but it 1
.18 closely correlated with the others, When g European boy has completed his ninth
school year he has a mastery of all the’topics iu algebra that the American Boy haa

..~ studied, and in addition to these he is familiar with practically all of the more impor-
*" . tant theorems of plane and solid geometry. In some of tho schools of Finland, Ger- -
many, and Russia the elements of trigonometry are introduced, :

~ . 0 i

" YEAR.

. AUSTRIA.—The tenth school year is the sixth year of the Gymnadurh, Realschule,

snd Rewlgymnpagium, - . - : s 4
; Realschule —The course in algebra includes the btudy of logarithms and exponentiai
equations of the simplest kitid, srithnetical apd-geotetrical progremsions; snnuities,
_and ocoinpound interest. ¥ : R S e 7;'5 ot s N

£ W +
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- * XI. THE WORK IN MATHEMATICS IN THE TENTH SCHOOL
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Goniometry and plane and spherical trigonoinetry have an important place in the ¢
curriculum, on account of their practical value. The coursé in trigpnometry may be
said to dominate the work of this school year it the Realschule. The functions are
defined and developed for acute and obtuse anglés and are graphically represented
in the unit circle. All the funditnental formulas are developed and used in the
solution of acute and oblique triangles. Logarithmic tables and. the natural functions’
are used. The spherical triangle and the chief formulas for its surface are studied. ,
These formulasare applied to the solution of certain problems in stereometry.
Theinstruction in geometric drawing in the Realschuleand in the Realgymnasium
inclddes an extensire study of vertical projections of plane figures, the shadow of the
circle projected on a plune by parallel and by oblique mys, the derivation of the .
properties of the ellipse conceived as the pmjection of the circle, the representation of
cylinders and cones of revolution, tangential planes, cones and cylinders, shadow
constructions, and the study of the sphere. Three hours s week meje\’oped to the
* subject of geometric drawing, .
Gymnasium.—Equations of the second and of higher degrees that can be reduced to
% quadrtic equations are rolved. Surds, imaginaries, and complex mlmbers, graphs,
and the nature of roots of quadratica are considered. .

Geometry.—A full year is devoted to the study of solid geometry, a great deal of
emphasia being put upon drawing. The pupils draw vertical and horizontal pro-
jections of all the simple bod ies. .

Gonivuwetry and trigonometry —The course is not so extenstve as in the Realschule,
and thealide rule is not much used in the inslru(iioy. Five-place logarithmic tables
are almost always used. )

BELGIUM.—The tenth echool year is the fourth year of the Athénée Royal. In .
the classical coutse three to fourhours a week, and in the modern course four hours a
week, are devoted to thestudy of mathematics, .~ 2 .

Classical course.—The arjthwetic of previous yeam is reviewed. The greatest
comion divisor by successive division is studied. Factoring and greatest common
divisor and lowest common multiple by factoring rgceive a good deal.of attention..

The conmse in algebr includes the tmnaformation of equations, the study of pro-
portion, linear eq?mtions with one unknown, uppli;d problems, the evaluation of
formulas, and salligation. 2 0 ° a .

- The work in gecometry includes the study of the first bBook of EUL‘Q"- Numerous
constructions are made. 7 : Cr .

MYdern course—~The work in arithmetic is the same as in the clasical course,

with the addition of thestudy of testa for d'b\'i{lihi!ity. . . ’
. The course in algebm includes all that i given in the clasgical course, with the
addition of negative expressious, the squate and cube of binomials, the four funda-
mental operations, the femainder theorem, the four operations with fmetions, the
reduction of {mctions, squares and the equare rots of numbers, and of algebnic
expressions, radicals, and'simplo quadrntics. ,

The course in geometry inchules a complete review of all the work of preceding '
vears and a study of the circle, thlh menauration of quadrilaterals, the study of pro- . 4
portional lines and similar ffigures,and the calculation of the e]en{enta of the triangle.

DENMARK.—The tenth school year ia the first and only year of the Realklase
and the first year of ‘the Gymungsiym. : 0 = - 4

Realklasse.—This clas is for thoee who wish an additional year, but are not goingto - 7
the university. k . ° % o S R

The work in arithmetic inclu(}w the study of business firms, the use of interest, g
and logatithimic tables. ~ . . L i

\

o

The coutse in slgebm includes the geners| mlu'tfon-.\of‘qundmtic.equntimi’a._ The -
. .. Jules for the sum and. the pro uct of the ots, the solutioft:of easy eyuations reducible-

e
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F \ qundnuco symmetrical equauons, simultaneous quadratics, powers and mota and
: annuities are also studied. The subject of geometry is elective, and the cqurse is
practically the same as'in the corresponding year of the G ymnasium.

Gymnasium.—In the claseical Gymnasium the course includes the ‘study of genaml

+  quadratic equations, the rules for the sum and the product of ‘the roots of quadratic
equations, mequxlmes of the second degree, maxima and minima, limits, simultane-
ous quadmtics, imaginaries, four-place logarithms, siuiple exponentml equations,
arithmetical and geometrical pmgml.on, infinite senes compound interest, and
annuities.

The coume in geometry mcludes the st,udy of mmllsr figures, regulnr polygons,
the atudy of the circle, the trigonometric functions of acute and obtuse angles with

. simple apphcauona, and the graphic representation of simple Junctions.

The course in the scientific Gymnasium includes ail that is offered in the classical
Gymnasium, wnh the addition of the study of approximate computations, harmonic
profreesions, complex numbers, permutations and combinations, indeterminates
with two unknowns, and complex roots.

ENGLAND.—The tenth school year is the last year of the five-year prepamtory
course. The work in arithmetic includes the mensuration of plane and solxd figures
aid the study of simple business arithmetic.

The course in geometry includes simple constructions, loci problems, and proposi-
ngns concerning parallels, the congruency and similarity of mangl(m areas, aud pm—
Portional parts.

The course in algebra mcludes LhF eory of exponents, logarithms, and variations,

The course in trigonometry includes the numerical solution of triangles by means of
the sine and cosine formulas, the use of tables, and gimple problems from surveying.

The course in girls’ schools for the corresponding year is more elemontary. ‘The
courge in arithmetic includes the stiudy of general arithmetic, compound intereat,
stocks and bonds. The course in algebm includes quadratic equations, the theury
of indices, surds, progression and proportion. Jn geometry ‘Books 1 to 1V of Em lid
are usually completed.

FINLAND.—The report makes no division of the work by years. Algebm is begun
in the third year of the lycée, goometry in the fourth, and trigonometry in the fifth.

- The subject of solid geometry is somewhat abndgeﬂ The tenth school year is the sixth
year of the 1§cée’

YRANCE.—The tenth echool year is the aixth year of the chée It is the second
, . and last year of the second cycle. 1n the classical Jycée two houms a week, and in the

ecientific Iycée five hours aro devoted to the study of mathematics.
Classical lycke.—Tho course in algebr includes exe{cises involving equauom of
the first degree and of the second degree in one unknown. variations of trinomjals
{ the second (hgme

-The coure ip, geolnet.ry mcludeu the mensuration of angles, the atudy’of plane

-7 figures, the definition of sine, cosine, and tangent for angles from tero to 180 degrecs,,

- and t.he lormulu fot surfacea and volumes,

R lycde.—The course in algebta includes Eggtudy of equxuons of the second

© ™ degree; applications of geometry to trigonometry, etjuations of derivatives of simple

* fupctions, the study of variations and of graphic mpmnuuom the study of mouon

@ dn connection with the theqry of derivatives.
°a course in geometry includes the study of polyhedra,,cones, gpheres, surfaces,

“and volumes. The ideas of tramalition and rotation are gxtendiv used and the.

« subject of aynunetry ia given a good deal of emphuu Rather an extensive course in

" descriptive geometry s offered in mnny schools tric drawing is- also taught

. ij&mtottha.pdmgﬂcmh trigonometric lxcuomuoamdiéd, and the

. pidcipal hmﬁgﬁwdﬁ@tmdw&mh@%ﬁqﬂ% .,“5
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GERMANY.—The tenth school year is. the seventh year of the Bﬂrgemchule the,
. Gymnasium, Realgymnasiim, Realschule, and Oberrealschule.

Gymnasium, —~Equnuona of the second degree, including simultaneous quadnues
and-equations in the quadratic form, are studied. Four and five place logarithmic
tables are also used. Emphasis is put upon the application of algebra in the solution
of geometric problems,

Geometry.—The course in geomet.ry includes the study of congment and similar
figures, inscribed and circumscribed polygone, cyclometry, and harmonic functions.
The plane trigonometry of the right and oblique triangle and gomomet?y are mtro- .

* duced. Ilnsome echools harmonic points and rays are studied.

Realgymnasitm —Six - hours are devoted to méthematics, three to algebra,” and
three to geometry. Arithmetical and gtometrical progression, compound interest
and annuilies, are studied. Equations of higher degree, difficult quadratics, recip-
rocal and binomial equations are introduced.

The course jn geometry includes the study of straight lines, planes, tﬁrumglea poly- .

S gons, and circles. The principal properties of the pyramid, cyhnder prigm, cone, -
sphere, and logarithms are studied, and the study of trigonometry is continued. Ins
few Realgymnaaia the eloments of analytic geometry are begun. The straight lihe,
poles and polars, the ellipse, parabola, and hyperbola are considered.

Realschule and Oberrealschule.—Two hours a week are devoted-to the aub)ect of

*  algebra, and three to geometry and trigonometry. ' .

The course in algebra ‘includes. the study of imaginary and complex numbers, Do
Moivre’s theorem and ita apphcauon the graphic eolution of equations, the binomial
theorem, and mclprocal equations.” ,

Thé course in geometry indludes the study of simxlm' figures; the fulictions for any .
angle are taught and are represented by line values; and the applications of spherical

_ trigonometry to solid geometry and to mathematical geography are presented. In

some schools map projection is atudied. In mogt of the achools' a brief course in |
v descript.ive geometry is offered. This includes a eystematic review of the descriptive - 1

: geometry of previous years, and in addition the study, of the intersection of planes and .
solids by other planes and rolids.

T HOLLAND.—The tenth school yoar is the fourth yeu of the Gymnmum and of °
the middle school.

Middle school.—Four hours a wedk are devoted to the study of mal.hemaucs The
algebr&of prevnous yeare ix rovieded. Indoterminate equations of the first degree are
m;mdnqd,..l’ermuuuons and combinations and the binomial theorem are studied.

) otry is introduced. The work in solid geometry includes a study of the rela-

< ‘§ position of stmght lines and planes,dihedral and polyhedral angles, the properuu

volumee of prisms, pyramids, cylinders, cones, and spheres. A course in the
elements of descriptive geometry is usually offered. Two hours a week arg usually
devoted to the study of mechanics and one to cosmography.

Gymnasium.—Three hours 2 week are devoted to the study of mathematics, ape
hour being given to algebra and two to geometry. lrmtionai and complex expres-
sions, fractional and negative exponents are studied. * All of'\plaiie geometry is com- '
pleted, 95

HUNGARY.—The tenth achool year, in tho -dxth year ol the Gymnuium and ot .
the Realachyle. .

» _ Gymnasium.—Involution, invol\nng fractiond] and negative exponents,” i uught. '
Brigg’s logarithms are used, and arithmetical and géemotric: progrgesion’sre othdiod.

Moet of the course in geometry is dovoted$o the study of fhe circle. T

R The functions of acute angles are taughtand used in the solution of trhnglu. li\xs

e mhln fo: tho sine :pd cogme aco dgyolqyoﬂ and' 'ppliod ﬁﬂw ofpodﬁn and
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sBeterminants of the third order, and their use in the solution of homegeneous and

“study of hn.nnomc functions. Many applications are presented. Dihedral and tri-

. volumes are studied.

the Gymnnium, butthe work in the Gymxminm is somewhat leu intensive. Inthe

68 , oumovu IR MATBEMATICE.

Raabckuk.-The coursee in algebrs and in geometry are thé same as in t.he Gym-
nasium, but the work is somewhat more intensive.

Three hours a8 week are devoted to the atudy of deecriptive geometry. The course .
includes the study of orthogonal projections, the projections of circles in simple posi-
tions, the study of points, straight lines and planee, angles, and shadow problems.

Bilrgerschule.—Three hours a week are devoted to the study of matherhatica. Linear
equationd, square and cube root, quadratic equations, and involutions with fractional
and negative exponents are taught. Some attention is given to irrational and imag-
inary numbers. Logarithms, the theory of combmatlons. and annuities are also
presetited.

The course in geometry includes the study of the Pythagorean theorem and its
_ wpplications, and the Rudy of the circle. In some clfases one hour a week is devoted

TTALY:—The tenth school year is the first year of the liceo. Six hoursare devoted
to the subject of mathematics, considerable attention being devoted to arithmetic.
“The study of ggometry includes a review of the first book of Euclid, which was studied
in the preceding year. Books 1I andTil are also completed. The study of algebra
is completed up to radicals and fractional exponents. The study of arithmetic ie™
" completed with the theory of square root and incommensurable numbers.
JAPAN.—The tenth school year is the fourth year of the middle achool. Two
hours a week are devoted to algebra and two to geometry. The course in algebra.
includes the study of irrational expreesions, ratio and proportion, the prozressions,
permutations and combinations, logarithms, the use of tables, and the bhinomial
theorem with poemve integral exponents. D 3
The course in geometry includes the study of inscribed and circumscribed figures,
ageas, congruency, proportion, and “the applications of proportion 1o similar figures,
ROUMANIA.—The tenth school year is the second year of the lycée.
Algebra.—The functions of mdependent variables, limits, contlmuty, simple
' derivatives, graphs, maxims and minims, the theory of permutations and combina-
ﬁons.xd the hinomial theorem are studied. In some schools, Q cxtraction of the
equare root-of polynomials by indeterminate coefficients is taught. Tnafew schools,

nonhomogeneous equn.tlons are taken up. Gmphs are extensiv ely used in all courses ,
in algebra.

Geoinetry.—The gourse in geometry includes the study of regular polygons, circles,
transversals, areg# congruency, and.similarity. Some attention is devoted

hedml angles, parallel and perpendicular pkmee, and the formulas for surfaces and

Trigonometry. —The trigonometric functions for acute and obtuse angles are taught
and repreeented graphically. The principal formulas of pjane trigonometry are devel-
owd and applied, and the tablesof logarithms are used. The ideaof periodic functions
is emphasized.

RUSSIA.—The tenth achool year is the seventh year of the Realschule and of the
Gymnasium.

Gymnasgium.—Three to four hours 4 week are devoted to the study of mathematics
in the Gymnasium. The course in algebra includes simple and quadrtic equations
{nyolving one or more unwn quantities, indeterminant equations of the firet and {
pecond degrees, the-pregressions, Logantbma, the binomigl theorem, and continued '

y fractions.

'l‘rlgonom‘etry -~One aud & half. houra to two hours are devoted each’ weak to the

o ntndy of trigonometgy.. mhnq?@gonometry is completed during this year,

—The caurse in aigebrs-in the Mmhmgu Practically the eame a6 in

,
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Realschule more emphasis is put upon-the aub]ect of’ complex numbers, and upon
integral functions and their roots. The course in trigonometry is the same as in the
Gymnasium. °

Plane analytics and the elenients of infinitesimal calculus are also introduced dur
ing the tenth echool yearin the Realschule. The course in analytic geometry includes
“the derivation of the principal theorems by means of rectangular coordinates. The
‘circle ie studied and its equation is derived by the use of rectangulsr and by polar
coordinates. The spiral of Archimoedes is studied. The equation for the ellipse, - -
the panibola, angthe hyperbola are derived both in rectangulnr and polsr coordinates.
The ellipee, reparded as the projection of the circle, is also taken up. '

Infinitesi mal catculus.—The principles of the theor\ of limits and their application
to the mensuration of the circ12 and of the surface and volume of the cylinder, cone,

and sphere-are studied. The limiting value of——z— a8 2 tends to zero and that of

FALY . Gy O . -
(1+‘-) when’n increases without limit, are discussed. The eystem of natural

logarithms is presented. Continuity of functions isstudied. The geometnc repre-
sentation of futetions and derivatives receive attention. Formulas for the deriva~
tives of the sum. difference, product, and quotient of funclions are taught, and the
derivatives of inverse functions are also presented. The subject of maxima and
minima is tuken up. Equations for tangents and normals at a given point 6f a
curve are derived. Inde¢finite and definite integals are taken up. -y

Those pupils who elect this course in mathematics are wually preparing for the
&hool of technology. '

SPAIN.—No pure mathematics is offered during the tenth achwl year. Both
algebra and triconometry are completed during the preceding year and. phvucs ie
studied during the tenth year.

SWEDEN.—The tenth echool year is the second year of the G ymnasum, In the

- classical Gymmsium, four hours a week, and in 1he Realg\ mossiurp six hours a week
“ = are devoted tothe smd\ of mathematms 0 ]

Classical Gymnasium.—Involution and evolution and the us of tables of logant.hms

<re taught. The pupils graph simple functions. The geometry of pmwous years is
) roviewed and numerousapplied problems aro solved. . '

Realgymnasium.—Simple trigonometric computations for right and oblique triangles
are made. The function concept is emphasized throughout the year, The work in
trigonometry is a continuation of the theury of projections and the mtenectlon of
planes by planesand of solids by planes.

y SWITZERLAND.—The tenth school year is the fourth year of the Gymnaninm o
and the second year of the Realechule.

Gymnasium.—One and a*half hours & week are devoted to the study of algebra.

The coureo includes powers and roots, equations of the second degree involving one
unknown and equations of Liigher degree reducible to equations with one unknown,
imaginary and complex numbers.

One and a half hours are usually devoted to the ltudy of geometry. “The course
includes the at.udy pf eimilarity of polygons, cyc]ometry, applications of algebra to ..
geometry, harmonic division and transversals.

' Plane trigonometry is introduced and the fundhon cancept i8 gwen a great denl of )

s emphasla L

'\ Realgymnasium.—Two houn . week are devoted 0 the study of algebra o and t.hmo N

: and & half hours to geametry and trigonometry. The cogree iucludesall thatisgiven .
. .. inthe Gymngpsium, with the additidn of dihedral and polyhedml angles, and ® xnom'

N mtennvaltudyof trigdnomet:y und gomometry

the ume s ln the Rndgymmdum il
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UII'ITID S8TATES.—There are two general plans for organizing the couree m
s mathematics for the tenth school year. .

in popularity.
First plan: Half of the yearis devoted to the etudy of algebra. The course mcll&!ee
the theory of exponents, radicals, the theorv of quadratics, simultaneous quadratics,

of plane geometry. The first two books are completed.
five books are completed.

SUMMARY OF TENTH YEAR'S WORK.

The tenth school year is the secopdl year of the secondary school in the United Statea.
In moet of the schools the entire year is devoted to the study of plane geometry. In
some of the schools half of the year is devoted to the study of algebra and the other
half to the study of plane geometry.

In the achools of Europe the mathematies of the tenth school year is distinctly in
advance of that in the United States. The difference in the mathematical coursea in
the two countries is most marked in the subjects of geametry, trigonometry, and
drawing.

In moet of the European schools the course in algebra is practically the same as in
the first half of the third year in the secondary schools in the United States, thatis, the
course begins with the study of quadratic equations and continues through the pro-
greesions and the binomial theorem. In many of the European countries the subjecta
of logarithms, cbmpound interest, and annuities are given a good deal of attention.

« The courses in geometry abroad usually include the study of congruent and similar
figures, cyclometry, regular polyMedm, and the formulas for the surfaces and volumes
. of the common solids. . ' .

The eubject of trigonometry is t#faght during the tenth school year in almost all of

of plane trigopomietry.is completed during this school year. In a few of the countries
" - spherical trigonometry is also stdied, and the knowledge thus gained is npphed in
the study ef solid geometry and of mathematical geography.

Deacriptivg geometry is intfoduced in the French scientific lycée, in a few Real-
schulen and rrealschulen of Germany, and in some of the achools of Holland and
Hungary. The gtudy of geometric drawing is given more emphasis in France than
in othet countri The elemente of analytic geometry are jntroduced in a few of the

- Reslgymiiasia Man of Germany and in sote of the Realschulén of
‘Rumia. In practically all of the European countries, by the time a boy hag completed

- the tenth echool year, if he has pursued the #cientific course, he has studied sll the
mathematics that is offered durmg the entire 12 schdol years in moet of the schoola
‘of thre- United States.

) 'Vm THE WORK IN MATHEMATICS IN THE ELEV'E\ITH

! . ¢ SCHOQL YEA.R

' " AUSTRIA.—The eleventh school year is the last year of the Reo.hchule and the
pventh year of the Gymnasium and Realgymnmum

jum.—Plane geometry is completed during the tenth school year. A good
I ol emphasis is placed ‘upon the idea of functnon, Spherwal uigonometry ia not:

»

e = = ﬁ
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-
The firét is the older plan and isstill in more general use, but the second is growing I )

the binomial theorem for positive integral exponents. This is follpwed by a half year -

Second plan: The entire year is devoted to the subject of plane geometry, and the .

European countries. The extent of the course varies, but usually the entire subject’
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(deal of emphasis is'put upon perspective drawings. - Tangential planes and plane

" the theory of functions, which has been presented in previous years. The straight ~ . -

“applied problems aresolved. The interpretation of negative, indeterminate, and infi.

+ the theorem 0f Fermat, common -and decimal fractions, approximate computations,

" or two unknowns, and of simple quadratic equations with one unknoyn, the sqiiare _
" root of binomials, the progremsions, logarithms, compound interest and snnuities, = %

 sid applied. - Quite a-good deal of attention’s devoted to surveying, eepocially
s leveling; Nuorous figures dre.dra : A A
A.%{q o ¢ 8,&' s f\?;‘
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lar coordinates. The principal formulas for distances and aress are developed and
applied. Since the idea of function has been developed in the previous yeam, a good
deal of time is saved here. The equation of the straight line is presented in four
ways, y=mr4-b, ar+by+c=o, §+§=AI, zoos ¥+ysin a—p=o. The conic
sections and the tangents fer eath of the conics are studied. . o
The course in algebra includes the study of arithmetical and geometric progression,
eompound interest, the theory of permutations and combinations, variations, the
binomial theorem for positive integral exponents, and the fundamental ideas of the
theory of probability. . ' - _
Realschule and Reagymnasium.—Two hours a week are devoted to the subject of
descriptive geometry. Orthogonal and oblique projections ‘are studied, agd a good

sections are studied. The principal aim of the course in descriptive geometry is to
develop spatial concepts and skill in constructions as a basis for the work in more
advanced technical institutions. _ . ’

One hour a week is usually devoted to the subject of geometric drawing.

In the Realschule, more attention is devoted to the study of analytic geometry
than in the Gymnasum. “The subject is treated as a continuation and extension of

line is exhausti\"r'ély studied as a baais for other figures. Practically all computations
are made by the use of rectangudar coordinates. A good deal of attention in devoted
to the study of conic sections. -Special attention is given to problems in wkich conic
sections appear as geometric loci. Easy differential and integral calculus are
applied to problems in physics. Only those computations are ‘introduced which sinr
plify or make more intensive the knowledge of physics. There is a decided tendency
to restrict the theoretic matter to the smallest possible compass. ’

BELGIUM.—The eleventh school year i« the fifth year of the Athénée Royal. In .
the Greek-Latin and in the commercial Athénée three hours a week are devoted to
the study of mathematice. In the Latin and in the scientific sections’six hours a
week are devoted to the subject, _ _ @ ]

Greek-Latin section—The algebra and geometry of previous years are thoroughly
reviewed. Equations of the rst degree with two or more unknowns and simple
nite values is emphasized. Reaults are generalized whenever possible. The remain.’
der theon%n is introduced and algebraic fractions are studied. )

The course in gevmetry includes the study of the properties of cisclas, chords,
secants, anll tangents, the congruency and simijlarity of triangles and polygons, pro. .

rtional fipes and problems in construction. A good desl of ajgention is'devoted to . "
driwing to geale and to out-of-door measurements. %, K

<The cours{in the scientific and in thesLatin Athénée is-practically the same. Thd
work in ari tic includes a Lhomggh review gf the work of previous years, testa for
divigibility, ¥reatest common divisor and lowest common multiple, prime¢ numbers,

complex numbers, and cube root. ‘ . : . o
’I{é goure in algebra includee the solution of equations of the first degree withonp ‘%

In geométry the study of.regular polygons, circles; and transversals is emphasized,

The trigonometric functionsare defined, ard the fundamental'form lm_develon‘d_ e
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DENMARK.—The eleventh school year is the second year of the Gymnasium.
Two periods a week are devoted to the study of mathematics, in the classical and in the
, modern languagg gymnasium, and six periods a week are devoted to the subject in
the mathemati(al-{cyientiﬁc Gymnasuin. . .

The trigonometric functions are defined and represented graphically, and the
principal formulas of plane trigonometry are developed and applied. Some attention
is devoted to the subject of goniometry. ‘ :

- The formulas for the surfaces and volumes of regular solids are deweloped and the
fundamental ideas of conic sections are presented. The principal theorems of solid
geometry are studied. A good deal of emphasis is -put upon the study of spherical

triangles and of symmetry and similarity. ' _ J

ENGLAND.—The eleventh school year is the last year of the central school. By
the time a boy has completed the work of this year, he should be able to solve any ordi- x

nary problem in arithmetic, especially any problem of a practical nature. Workshop '
methods are emphasized. Constructions and approximations are given a good deal
of attention. Many of the problems involve weights, volumes, and density. In some
‘'schools simple surveying is given and graphs are taught. .

The coursein algebra includes the study of quadratics, graphs, fractional coefficients, |
and indices, formulas, radicals, logarithms, arithmetical and geometric progressions.

The geometry of pEvi_ous years is reviewed and extended, and the work is closely

.

correlated with ical drawing and with science. The pupils study the circle, -
theellipee, easy vectdrs, arid areas, and make-simple constructions.

The work in trigonometry includes the study of logarithms and problems involving B
heights and distances. Angles with given sine, cosine, or tangent are constructed.

FINLAND.—The eleventh school year ig usually the last year of the course. ' No
details are given, but when the pupil has cofapleted the course, he has finished the
study of algebra up to permutations and combinations. He haas studied plane and solid
geometry and the elements of trigonometry. . Iir the classical lycees, only the study
of the right triangle is included in trigonometry.

FRANGE.—The eleventh school year is a one-year course to prepare for the second
part of the bachelor degree. It is called the special mathematicacourse. FEight hours
a week are devoted to the study of rhathematics.

The theoretical parts of arithmetic are presented. Speciat emphasis is put upon
the theory of prime numbers and of circulating decimals.

" The course in algebra includes & review and an extension of the work of the pre-
ceding year. Equations of the first and second degrees involving two or more un-
knowns are slved. Inequalities of the first and second degrees are studied. Arith-
metical and geometrical progression, logarithims, compound interest, and annaities
are studied. The idea of coordinates is introduced, and some simple equations are
derived. 'The functions y=az+b y-—#z‘gigf y=az®4-bz4-c y=azx'4-br’4c are
represented graphically. " The maximum and minimum values of certain functions
having niumerical coefficients are found. The areas of curves regarded as functions

of the abscissa are computed. . : ' \
The course in trigonometry intludes a review and the application of trigonometry
to syrveying. i D A ‘

. The course in geometry includes a thorough review of the work of preceding
o @years and in addition-to this, radical axes, polars; inversions, the theory of vectors,
and central projections are studied. The ellipsé, hyperbola, and parabols are con-
sidered, and their equations are derived. Problems invalving tangents to these three
.~ curves are solved. k . 2 y
 The course in descriptive geometry includes the study of the straight line, plane,
- clrele, cone;cylinder, and gphere.  Plane sections of solids are considered. Bhadows

- ato studied and the ideas underlying the construction of topograpliical maps are pre-




.
sented. A good deal of emphasis is put upon the subject of mechanics and cosmog-
raphy during this year.

GERMANY.—The eleventh school year is the eighth year of the Biirgenschule, .
Gymnasium, Realgymnaalum and Oberrealschule.

The course in the gymnasium includes the study of arithmetical and geomet.ucal
prugre;pswn compound interest, and annufties. Solid geometry in (ompleted and the
elements of plane analytic geometry are introguced. .

Realgymnasium.—Five hours a week are devoted to the subject of mathematics.
Three hours are devoted to algebra and trigonometry, and two to descripti ve geometry.
The theory of permutations and combinations, the binomial theorem, determinants,
and the general theory of equations of hlgher degree afe studied. Plane and spherieal
trigonometry are completed and applied to the study of mathematical geography.

"he course in descriptive geometry includes the grapHic determination of points,
iines, and planes, and pfoblems involving these. Numerous problems in which the
distances from given points, lines, and planes are to be determined are solved.

Oberrealschule.—Two hours a week are devoted to the study of analysls and to the
elements of infinitesimal calculusg The algebra of previous years is reviewed. = Per-
mutations, combinations, and the binomial theorem are studied. The ideas of limnits
and of derivatives are infroduced. The derivatives for powers, sines, and cosines are
formed. The study is closely correlated with physics and mechanics. .

Three hours a. week are devoted to the study of analyuc and synthetic geometry.
Coordinate geometry isintroduced. The smnght line, circle, pencils of rays, tangents,

poles, and polars are'studied. Some attention is given to the theory of projections. ..

The course in descriptive geometry includes the study of the cylinder, cone, and
sphere, and the introduction of perspective drawing. !

HOLLAND.—The eleventh school year is the fifth year of the middle school and -
of the Gymnasium. Four hours a week are devoted to the study of mathematics.

Middle school.—The algebra of previous years is reviewed and extended. The

_ study of trigonometry is continued, and circular functions are introduced. Plane

geometry is reviewed; and the cane, cylinder, and sphere are studied. The course
in descriptive geometry is completed up to the study of curved surfnces Two hours
are devoted to mechanics and on€'to cosmography.

Gymmmum ~Two hours a week are devoted to algebra and two to geometry, The
course in algebra includes the study of quadratics, radicals, fractjonal and negative
exponents, arithmetical and geometric progressions, logarithms and- indeterminate
equations of tho first degree The study of solids is completed

In some Gymnasia the pupils who specialize in mathematics and physics take a
more advanced course in mathematics. * This course includes the above with the
addition of maxima gnd minima, the theory of limits, and some trigonometry.

HUNGARY.—The eleventh school "year is the seventh year of the Gymnasium
and of the Realschule.

In the Realschule from three to five houts are devoted to the study of mat.hematxcs
The course incjudes the study of arithmetical and geometric progression, circulating
decimals, comipound jnterest, and annuities, Government loans, indeterminate equa- -
tions of the first degree, the binomial theroem, simple formulas involving surfaces
and volumes, the study of tngonometry and it,a apphcatmns to surveying and geog-
mphy

From two to three penods a week are devoted to.the study of deecnptws geometry,
The course includes orthogonal projections, angles of inclination, the intersection of
simple solids by straightflines and planes, shadow constructions, the revolution of

planéand simple solid about vertical axes, aud the introduction of new planes .

of refarence, : - s
.~From two to threo hours a week are devoted to the study of mathe-
’in_stics. The course in algebm includes the study of compoupd interest and lnnﬁitlel.
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nt' loans, the progressions, r-ircul'ating‘ decimals, and the lhoory of quad-

Thefcourse in geometry includes the gtudy of the coordinates of a point, lhe distance

y betwden two points, the graphs, and the important theoremn of solid geometry, oape-
" cially those involving surfacés and volumes.
ALY.-~The eleventhachool year is the second yearof the licée. Six hoursa week
are(devoted to the study of mathematica. Books 1V, V, VI, XI, and XII of plane
lid geometry are completed. The theory of proportion, power, equations of
% the first and second degrees with one and more unknowns, radicals, and progressions
are studied. The elements of tngonometr) are introduced. .

JAPAN.—The eleventh school year ia the fifth and, in some u(hml« the last yvear
of the middle school.

Fourhours a week are devoted to the study of mathematics, two hours being devoted
to geometry and two to trigonometry.

The course in geometry includes the applications of propomon the study of areas
and loci, straight lines and planes, solid angles, polyhedra, the prism, the pyramid.
the spheres the cylinder, and the cone.

The course in trigonometry includes the functions and graphic representation of
the functions for acute and obtuse angles, the development and use of the principal .
formulas, thd solution of right and oblique triangles, the use of logarithmic tables, and
the ap{)hcnmons of trigonometry to surveymg

ROUMANIA.—The eleventh school year is the third year of the lycée, Four hotirs

.8 week are devoted to the study of mathematics. A good deal of emphasis is put,
upon mechanics. }

The course in algebrs includes the study of sines, convergence, the number e,
exponential functions, logarithms, derivatives of exponential, logarithmic and circular
functions, homogeneoue functions, and complex numbers.

In.descriptive geometry, estimates of projections, the representation of a point by

" the aid of projections of two perpendlcular planes, and the pro;emon of a straight line
arg considered.

The pupil’s knowledge of algebra and of geometry is utilized to a great extent in
the study of mechanics. ,

RUSSIA.—The eleventh school year is the eighth and last year of the G vmnasium,
*From three to four hours a week aro devoted to the study of mathematics. A com-
plete review of the previous year’s work in mathematics is given, one hour a week
bemg devoted to the review.in aritbmetic. The factor theorem and the trapsforma~
tion of equations with the unknowns in the denominator are prosented.

SWEDEN.—The eleventh achool yéar is the third year of the Gymnagium.” In
the Latin Gymnasium, three hours, and in the Realgymnasium, four hours are devoted *
to the study of mathematics,

In the Gymnasium, tngonometry and solid geométry arecompleted. Arithmetical
ang geometrical pmgnesmon and compound interest ax% studied. Graphs of simple

. fanctions, such ag y=sinz, are introduced.
In the Realgymnasium, in addition to the above course, analytic geometry is
- introduced and a good deal of attention is devoted to linear drawing. ‘A tbomugh
~  study ismade of the theory of shadows.
. BWITZERLAND.-~The eleventh school year ia the fifth year of tlf; Gymnmum
.. and the third year of the Realschule. “1In the literary Gymnasium two hours a week
-+ are devoted ta algebra and one and & half hours to geometry. - In the Realgymnaamm
5. two huurup-diwmd to algebra, one to deecriptive geometry, and one to bookkeeping. ~
‘In the Realachtile two and a half hours to nlgebn three to geometry, and threeand 8 ‘
i ‘halt-to ddecriptive geometry,  ° , .
e syl At oy Topag o O o a © =c
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Lttmry Gymnasium.—Logarithme, exponential equations, the progressions, cém-

pound interest, annuities, indeterminate equatwns of the first dogroe and plane
trigotometry are studied.

Realgymnasium.—In addition to the above cqurse, continued fractions, cquations ( of.
the second degree in two unknowns, and eolid geometry are studied. Goniometry
and trigonometry with its applications are introduced.

Realschule.—The course in the Realschule is the same as in the Roalgymnnsium, with

the addition of the approximate solutionsof equations of higher degree. * The clements

of spherical irigonometry appliad to geography and the elements of phno analytic
geometry are also introduced. .

In both the Realgymnnelum and Realschule descritive ;nometry is studied.
The course is more intensive in the Realschule. The relatjon of points, straight lines,
plines and simple selids in vertical and horizontal projections are considered. The
fundamental problems in construction are presented, The projections of the circle
are studied, and triangles, priams, pyramids, and regular eolids are given special
attention. ’

UNITED STATES.—The eleventh school year ia the third year of the secondary -

school. The courses in mathematice vary somewhat, but in most of*the schools a
second course in algebra is given during the first semester, and solid geometry is
studied during the second semester.

The couree in algebra includes the study of radicals and exponmt,s qundrnuc
equations with one and two unknowns, the theory of quadratic equations. equations
in the quadratlc form, the progressions, and the binomial theorem.

The course in solid gecometry includes the study of Books VI, VII, VII}, and IX.

SUMMARY OF THE ELEVENTH YEAR'S WORK.

o N v o
The eleventh school year isthe third year of the secondary school of the United States,
In most of the schools the course in mutheatics includes a half year of algebra and a

- half year of solid geometry. In a few ofighe schools, the first half year is devoted to

the study of solid geometry and the last hali to the study of

In the schools of Europe the work in algebra quring the
cludes thestudy of arithmetical . and geometrical p
combinations, the theory of probability, the binomjsl theorem, and determinates,
The preceding topice are included in the most nced courses in. Austria, France,
Germany, Holland, -Hungary, Swedon, Switzerland, and Roumania. The subject
of tngonometry, which was completed- during the tenth school year, is applied to
surveying. Much more emphasfs is put upom the subject,s of coemography and me-
chanics than in the lnited States. Descriptive geometry is ‘studied in Austria,
Germany, France, Holldnd, Hungary, and Sgitzerland, and the study of geometric
drawing is continued in Austria, Analytic geometry is introduced in certain of the
of Austria, France, Germany, Hungary, and Sweden, and the ejgments of
ntial calculus aro introduced ip afew of the Realachulen of Austria afld in the
rrealschulen of Gerxmmy The ‘calculus is applied in the study of physics.

eventh school year in-
ions, permutations and

in the study of mathematical geography.
When a European boy has completed the eleventh schiool yea.r, if he bas elected
the scientific course, he has studied more mathematics than ia offered in any except a-
. very few of the most pmgmssxve segondary schools in the United Statea.

herical trigonometry is taught in several of the countries, and it lsusunll\ applied ;
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‘(III THE WORK IN MATHEMATICS IN THE TWELFTH
: SCHOOL YEAR.

AUSTRIA.—The twelfth echool year‘is the eighthand ls.st year of the G) mnasium
and of the Realgymnasium.

Gymnasium —Tho mathematice of previous years is thomughly roviewed, and vari-
ous ideas are studied more thtensively. Practical “applicatipns are emphasized, and a
good deal of attention is devoted to the history of tho subjectnnd to theintroduction of
goneral ideas of meanin advanced mathematics. In hoth tho Gymuasium-and Real-
gymnasium the elements of differential and integral calculub are presented. The sub-

. ject,matter is troated-in close relation with the theory of funcuons a8 presented in pre-

vious years Special attention isgiven to the fol]owmg funcuons ar+b, arP+brte, J

a
T z : i
azrd, '—+b vx, sin &, cos r, a*and 10 T Problems are given to determine

the tangents of curves: and velocities; maxima and minima are also studied.

BELGIUM.—The twelith school year is the sixth s liool year of the Athénée Royal.
In the Greék-Latinand in the commervial courses three hours a week are dovoted to
"mathematica. In the Latin and the ecientific courses slx hours are devoted to mathe-
matics.

Greek-Lalin course.—The square “and square root, radicals, quadratic equauons,
equations reducible to quadratics, special quadratics of higker degree, arithmetical

, and geometric progression, proportion, logarithms, interest, and annuities are studied.

The geometry of tho previous year is reviewed, and solid geometry is completed.

’rigonometry is introduced. Tables aro used; and the formulas for the right triangle
are developed and applied in numerous problems.

Scwnttfc and Latén courses.—The algebra and plane goometrg of previous years are
"reviewed, and trigonometry and its applications are studied. The different systems
of numeration are considered, and computations involving various number scales aro
made. Short methods for multiplication and division ar¢ emphasized.

The dpplication of indeterminant coefficients in functions, and the rolation betweon
the coctticYonts of algebraic equations in ordor to satisfy certain given conditions are
studied. Certain problems in maxima and minima are given. Continued fractions
are presented. Indetorminate oquations of the first degree, permutmmnn and com-
buumons, the binomial theorem, the summation of series, powers and roots, radical
equations, exponential equations, and Naperian logarithms arc studied. ,

The course in plane geometry includes the study of functions, harmoriic pencils,
poles and polam atid the theorema of Pascal and Brianchon concerning the circle.

The course in eohd geometry includes the general subject matter of Books VI, VII,
VIII, and IX.

DENMARK.—The twelfth school year is the third and last year of the Gymnwum
In the classical and in the modern language.courses two hours a week are devoted to
the study of mathematics, and in the ‘mathemauca and scientific courses six hours are
devoted to the subject. &

The course includes a comprehensive review of the mathematics of previous years. 4

. 'The-elements of analytic geometry are introduced. The pupils are taught how to
""" determine points and curves by means of mpctilinear and polar coordinates. The for-
- mulas for‘the equation of the straight line and circle, tangents, parabols, ellipse, and .
. . hyperbola are deyeloped; and t,he pnncnpal theorema for tangenta, normals and

" asymptotes are studied.

*" - In addition to this, the pupxl( elect one of the {ollowmg courses:

 (4) Detenrhinants with their applications to linear equatiops, ‘continued- fracuona B

"}d their applications, the general equation of thie segpnd degroe trested anslytically, -+
Hhe lconhqdron ugﬂ( g!odpcahedmn and. the ropr ,@Qdy ek
i b _1'""5“ ; g*‘.* a.;_"‘: £ g s
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means of vert.u‘al projections on perpeudxcular planes, and the plane sections of theeo
solids. © e
(B) Infinitesimal calculus. The.course includes the compulation with infinitesi-
mal magnitudes as an introduction to differential and integral calculus, the continuily
of fractions, the derived function of 7%, (n being rational) and of the trigonometric
functions, of the sum, product, and quotnom and of functions of a function, the the-
orem of Rolle, and maxima and minima. Taylor’s theorem for integral functions is
presented. Definite and indefinite integrals are considered, and the simplest func-+
tions are integrated.’ ' Simple applications are made to geometry and physics.
. ENGLAND.—The instruction in the central schools usually ¢closes with the eleventh
year. In the grest private schools, such as Eton, Harrow, Rugby, and Winchester,

or enter the army. In most of the great private schools, there are three courses:
s (a) Classical course, which corresponds roughly to the Germam Gymnasium.
(0) The modern course, which corresponds roughly to the German Realgymnas-
ium.
(¢) The army course.
Courses (a) and (b) are usnally about equal in number of students. Course (c)
usually has a smaller enrollment.

\

mathematics. Details of this course are not available in the English reports. Great
emphasis is put upen the entrance requirements in mathematics by Oxford and
Cambridge, and more time is devoted to the subject in the dn&slcnl courses in Fngland
than in corresponding courses in Franée or Germany.

FRANCE.—The tweHth echool year is usually called (lasse sle Philosophie.

The relations between algebra and geometry are emphasized, and a good deal of
attention is devoted to the subject of graphs.  The pupilsare taught how to construct
a rectangle, which hns a given side and is equivalent to a given square, aud nymerous’
other similar constructions. The notion of coordinates is extended, and the study
of functions is continued. Squared paper is used in the determination of areas.
The theory of limits is discussed. The formula for the area of a parabola is derived.
The application of the methods of infinitesimal calculus to the evaluation of surfaces
and volumes of figures considered in elementary geometry is made.

Gymnasium, Realgymnasium, Realschule, and Oberrealschule.

googmphy and to elemenmry astronomy. A comprehensive review of the mat.he-
matics of previous years is given, and applications to physics are cspecially (unphn-
sized. The concept of coordinates is mtmduced and npphed to_the study of conics.

' mathematics and two to physica. The subjects are very closely corelated. Three
hours are usually devoted to the study of piane analytic geometry and a compre-

‘includes the point, straight line, and circle. Twe hours are usually devoted to the
study of descriptive geometry. Pyramids, prisms, cones, cylinders, and spheres,
and sections of theseshodies, are presented.  The ellipse and pambola are wsially not
considered. In some schools cubic equations and maxima and minima are studied..
Oberrealachule.—Five hours a week aro devoted to the study of mathematics. The

" to ‘éxercises in mechanics.

;theﬁcullyw\ 00 Curyes. ire. regard 5

(R

there are boys from 134 to 19 years of age. Many of these boys go to the universities -

In the modern course from four to six periods a week are devoted to the study of g

* GERMANY.—Thetwelfth echool yeur is theninth and last year of the Birgerschule, -
-Gymnagium.—The fotmulas of clementary trigonometry are applied to mathematical”
Realgymnasium and Realschule.—Five hours & week are devoted to the subject of . -

hensive review of the mathemutics of previous school years. The study of analytics

'courso includes both aunlytic geometry and infinitesimal calculus. Logarithms -
and exponential functions with their dorivatiVesarostudied. Indefiniteand definite . .
mtegmls with simple exemaes are mtmduced. The principlesof calculuamspphed

he cosrse in- geomet.ry i.ncludee the _study of conica tmted both andyueglly
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The theorem of Quetlet:Dandelin is introduced. The relation between algebra and
+  geomet i especially emphasized. ' :
Thef'course in descriptive geometry is a continuation and extension of the work of
the Aleventh schodl year.
A comprehensive review of the mathematica of previous years is given, and the
historical development of the subject is especially considered. .
HO .—The twelith school year is the sixth year of the Gymnasium. It is
sometimgs called the preparatory year.  Plane and spherical trigonomietry are studied,
. and the elements of analytic geometry are introduced. A comprehensive review
-of the mathematics of previous school yeats'is given. Especial ‘emphasis js put
upon the study of permutations and combinations, the theory of probability, deter-
. mindnts, continued fractions, higher series, and functions. The correlation between
) =w'\p.athematie» and physicsis emphasized.
N HUNGARY.—The t welfth school yearisthe eighth and last year of the Birgerschule, |
© \_ Gymnasium, and Realgymnagium. - ¢
- ™ _Inthe Gymnasium and Birgerschule two hoursa week are devoted to machemitics,
anl in the Realschule three hours are devoted rto the subject of mathematics and two
to descriptive geometry. :
Gymnasium and Biirgerschule —Permutations and combinations, the theory of -
) {)robability;'(he binominal theorem, and Pascal’s triangle are studied, and & compre-
heneive review of algebrais made. The formulasof spherical trigonometry are applied
in the study of geography. The elementary ideas of coordinates are introduced. The |
study of free-hand drawing is continued and a thorough review of geometry is made.
Realschule.— A comprebensive review of the algehra of previoua years isgnade. The
idea of coordipates is introduced, and the principal equations of points, distances,
straight lines, ‘and circles are doveloped snd applied. The ellipse, parabola, and
hyperbela are,studied as geometric loci, and the entiro subject of geometry is
thoroughly reviewed. o
" The course in descriptive geometry "includes the study of orthogonal projections, .
the representation of cones, cylinders, spheres, and the intersection of these bodies by
lines and planes, tapgent planes, shadow constructions, and a thorough review of the
work ofsprevious years: Y . ’
- TTAL®F.—The twelfth school yesr is the third and last year of the licco. No mathe-
malics is offered during this year. “~ .
JAPAN.—In most of the schyools the middle schoul closes with the eleventh school
year. When an additionsl year is offered, the time is usually devoted to a compre-
hensive review of the-mathematics of previous year, and to a more intensive study of
V' the eubject. o . i
BOUMANIA.—The twelfth school year'is the fourth and last year of the iycée.
" Five hours a weelrare devoted to the study of mathematics.
»  'The coume in algebraincludes the theory of Toots, theorem of Rolle; Descartes’s
i theorem, the solution of equations of higher degree, the study of integral, fractional
and irrational roots, the methods of approgimation, and other elementary ideas of the
theory of equations, - I
The course in analytic geometry includes the study of rectangular coordinates, and Y
. - problems concerning the straight 1ifle, circle, ellipse, hyperbola, and parabola, and
.. their properties. A good deal of emphasis is put upon the study of céamography, and
» -, mathematice is closely correlated with this subject. . ’
. BUSEIA.—The course in Russia closes with the eleventh school year, .
SWEDEN.—Ths twellth sctiool year is-the'fourth and last year of the Gymnasium, .
. In the Latin Gymnssium five hours a- week and in the Realgymnasium six hours are -
devoted to the stidy of mathérmatics.. %, o - 2 o8
ok atin (;Zymna“?mm—-’l‘he course iqcl‘udgﬁ a comprehensive review of the mathematica -
"ot previous yoaraand the iritroduction of the elementary ideas.of analytic geometry, .
. Linear dfiwifg is tatght, and thé priniciples of pérjective i iagis

.,
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Realgymnasium.—The concept of dertvatives is introduced and applied to finding
maximum and minimum po'mw and to the det,er'mination of equations for ‘perpen-
diculars. Only simple expréssions, such a8 y=r’ y=2 y=,/r, y=%/z, und
y=#ine z are dgvoloped. -

SWITZERLAND.—The twelfth school _year is tho sixth year of the Gymnasium™

and the fourth of the Realschule. .. —e

In the classical Gymnasium four hours a week, and in the Rcalgymnamum fourand a
half hours, are usually déevoted o the study of ‘mathematice. In the Realschule nine
hours a weck-aze frequently giyén to the subject.

In the Realgymnasium two ?oursﬁro usually devoted to algebra, one and u half to
geometry, and ono to descriptive geometry. In the Realschule threo hoursare dev oted
to algebra, two and a half howsy to geomotry, and threo and a half hours to descrip-
tive geometry.

Gymnasium.—The course included the solution of difficult quadr:mca and the study of

“ permutations’ and combinations, the theory of probability, and the binomial theorem. "

The correlation of mathematics with mechanics and physics is emphasized.  In some
Gymnasia the elementary 1dea.s  of analytic geometry and of infinitesimal caleulus syo
“introduced. / =0
Realschule.—The course m(‘ludoa ‘the study of reries, compound interest and annu-
itics, permum ions and Lomlnnanons, and the bhinomial thoorem The stud) of
‘analytic geom¢try is mtroduced and -the fundamental formulaa for a point, straight
lie, ellipse, parabola, and hyperbala are developed and applied. In,most of the
Realschulen the elements of infinitesimal caleulus are introduced. ‘In somé of the
l{ealgymmm' and Realschulen de Moivre's theorem and operations with compléx num<
bers are mg\»ducod Approximate methods Yor the solution of numerical and indc-

terminate gquations, continued fractions, maxima and minima, and spherical’ trigo- -

npmetry afe also taught in a few of the Realgymnasia ‘ind Realschulen. In many
of the Realschulen the elements 6f wolid mmlytn. geometry are aleo taught.  About
ne- third of the Bealachulen take up the general équation of the second degree with

ifferences to derivatives is carried out by objective geomctnc methods in every
caso. Exponential and logarithmié¢ functions®are developed, und the rufes for the

. derivative of {he gum, product, and quotient, and of a function of a function are-

taught. The equations of tangents of the conic sections and of other curvts are

studied. In a few echools differential, but not integral, calculus is taught. In some.

schools differential calculus is taught, but only the merest elements of integral caleu-
lus are studied. In most of the schools che domenls of mﬁmwexmnl calculus have
been taught for many yeam 5

The course in (loscnptlvc geometry includoes’ tho construction of plane eections, of
the regular solids and their intersections; also thc mpmsenmtnon of right cylinders
and cones and tangent plines. .

THE UNITED STATES —The twelfth school year is the last ycar of the gecondary

school.  The courses in-mathematics vary somewhat, but in most of the schools plane

t.ngonometry is studied during the first half of the year and college algebra dunng the.
second half. In many of the schools the apphczmon of trigonometry to survcymg is
emphamzed and some pmuco in actual surveying is glven

.Spherical trigonometry is usually not included, but it is not unusual for t.pe course
to include the study of the right spherical triangle.

- THe couree in collego algebra usually includes a thorough mview of quadmtlc equa-
tions with two of more unknowns, graphs, propoqron, the pmgnmmns, the binomial
theorem -for positive integral exponents, determinants, ipequalities, utations
and combmtions, the theory of probablhty, and methods for. the appiv

elfth ol ° ectfy

}vo variables, Tho.atudy of conic sections is quite thorough jn most of the Real- |
hulen. 1In the courses in differeptial and integral calculus the transition. from

o

tion of -
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. . SUMMARY OF THE TWELFTH YEAR'S WORK. "

The twelfth school \:m' is the last year of the secoudary school in the United States,

In many of the schools the first half of the year is devoted to the study of solid geom- .

. etry and the last half to trigonometry or to businesg arithmetic. In some of the schools

* the firgt half of the year is devoted to the study of plane trigonometry and the Jast
half to the study of college algebra. It is fare that courses in spherical trigonometry,
beyond the stully of the right spherical triangle, are offered in the United States,

In practically all of the European countries the twelfth school year begins or ends
with a comprehensive review of the mathematice of the preceding years. Special
emphadis is put upon such reviews in Austria, Germany, Denmark, Holland, and
Hungary. The practical applications of mathematics are emphasized in most of the - -

&  countries, and in Austria and Germany some attention is devoted to the history of
mathematics. Spherical trigonometry is offered in the schoolsof Holland, Germany.

Hungary, and Switzerland; and-apalytic geometry. is studied in Denmark. Germany,

h Ausiria, Hungary, Sweden, Switzerland, and Roumania. In a few of the Cantons
of Bwitzerland solid analytic geometry is studied. Descriptive geometry is offered
in Germany, Austrie, Hungary, and Switzerland, and advanced algebra is studied in
most of the countries. Differential and integral calculus are offered in the schools of
Austria, Belgium, Denmark, France, Bweden, Switzerland, Russia, Germany, and
Roumania.’ .

The relations between algebra and geemetry are especially emphasized-in Framce,.
and the relations hetween mathematics and physics receive speci;lromp}'mais in Ger-
many, Holland, and Switzerland. ‘I Y

When a European boy has completed his twelith school year he has bad she oppor- .
tunity of studying more mathematics than is offered in any of the secondary schools of,
the United States. ie has had more practice in applying his mathematics in physics,

"cosmography, and mathematical geography than is the case with the American boy.
The simultaneous study of several mathematical subjects resulte in a more complete
mnﬂ of each. He seces the unity of mathematycs ina way that is seldom true with
the Aterican-boy. He dan use hix arithmetic and algebra in the sdlution of geomet-
rica] problems and his arithmetic and geometry in the solution of algebraic ‘problems
much better than the average American boy. He *has'some knowledge of aualytic
geometryand of theinfinitesimal'calculus. Thefrequentdrille and reviews so common
¢  in European schools have furnished him with a large number of mathematical facts

and formulas that he can uge more¥eadily than his American brother, Mathematics
= to him is an interesting and & fruitful subject, because he has learned to appreciate
eomething of its deeper signiﬁ% .- "

X
b

.
"

« XIV, THE WORK IN MATHEMATICS IN THE THIRTEENTH -
S ~ SCHOOL YEAR. = - ° | .

s+ In Belgium and in Switzerland the courge in the secondary achools extends over a
“ipagt of, the’thirteenth school ychr.. e ; q .
+ .+ Jn Belgium the thirteenth school year is theseventh and 1aat year of the Athénde
“Royal. In the commercial course two hqug a week, in the Greek-Latin'three oury, "
And tnthe Latin and in'the acigntj&c? courses dight heurs a week, are devoted to the  *

i % ..

i .

study of mathematics. - ; R Tk
< Greck-Latin course.—The subjects of geometry and algebra are thoroughly geviewed; -
. - (and the progressions, logarithms, snnuitivs; and. loans Are’ especially. emphasised. |
', The tfiegroms for the surface and, volume 6f.the prism, pyramid, cone,knd spherd are * ,
, Spplied in sumerous problems, Sphericad geometry is given & good deafof attention.” - i
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. types of schools and the school years during which the subject is taughi,

_triangles. The apphcauon of tngonomet,ry to survmymg is emphasized. and the pupils-

i, - . =
The fundamental formulaa of trigonometry are studied and applied in the solution of

learn to use the surveyor’s instruments,

Sgientific aiid Latin coursed —Two hours a week are devoted to review und to new
applications of the mathematics of previous years, Detcrminants dre studied and
applied ip the solution of equations. Thprincipal theorens of spherical trigonome-
try are developed and applied.  The study of analytic geonetry is continued andthe
principal formulas jor the straight line and cigele are developed and applied.  Both
rectitinear and polar coordinates are used. and the tables are taught jor the transforma-
tion of coordinates. Poler and polars are extensively studjed, and the cqhatmm of
conic sections are developed. g

The courre in desc riptive gco etry includes the study of the principal t hicorends
relating to points, etraight hnea, &H’Iancs. simple rotationa are introduced.

In most of the Cantons of Switzerland the final vear of the course lasts but one
semester. ‘A therough réview of the mathematice of previeus years is ;n\ en. andghe
study of plane analytic geometry and calculus is extended.

Tables 2 to 6 indicate the time at which cach pubject is introduced intothe various

The numong]alum of eowte of the mathematical subjecte varies to such an extent in
the various Countries that Tt ixeot possible to be exact in all details in such tables.
These tables are intehded to, indicate usual practicey, and not exceptional cases,

The term geometry, ag used in Table 4, includes aM that is usually thought of in this
country under the headings of observational, denich@rative (plahe-and solid), and o
descriptive geometry mMd geometric drawing. L many cases the reportz of the coun-+
tries do not indicate the divisions betwgen twoty pee of g_eonmtrv sutficiently to justify
the wmtmumn of & separate ;zr\ph for each

-
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- TasLe 5.— Years of study of trigonometry.
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Abundant provision is made for daily drill in mathematics. The educator of ,
Europe realizes that this daily drill is absolutely necessary in order to give the pupil
& real maatery of number facts and refations: A little smattering of the subject will
not suffice.© The pupil is expected to know thoroughly certain factsend prindiples,
ang to this end daily drill is proyided. No small part of the thoroughness in detait,
which is so characteristic of most of the schools of Europe, may be traccd to thisdrill.’
The American pupil has some information on a great variety of topics, but much of -
hinnoWledge is vague and indefinite, rather than clear-cut notions about definite
. Everywhere algebra is introduced earlier than in the United States. In certain
M of the German schools some work in algebra is introduced during the sixth seheol year,
" and ip no chuntry, except the Bnited States, is this introductory work postponed
later thgn the seventh school year,

Some instruction in construttional, observational, or intuitive geometry is always
offered during the sixth, seventh, and eighth school years. This instruction is always
of a propaddeutic nature. Much emphasis is placed upon estimates and construetigns.

In all of the achools of Europe algebra and- geometry are studied simultancdusly
during .4 considerable number of years. The virious mathematical subjects are
~Jore closely correlated than in this country. A pupil who is studying geometry can

use his arithmetic and bis algebra more readily than is the case with th average
American boy. * The introduction of the trigonometric functions while th pupil is
studying similar figures in geometry has the sanction of most of the best teachers
abroad. The distinction betyeen.plane and solid geometry is much lese marked tRan
in this country. This is du¥, in part at least, to the fact that modeld'are very extdn-

| sively used in the study of geometry. - L
Everywhere the attempt is being made to find genuine applications of mathematics
-that are really within the experience of the pupil and to link the subject of mathe-
mhitics a8 closely as posgible with the QJctivities of real lifé. Drawing and physics are
' frequently taught by the same teseher, and Ehe/cor"telation between these subjects

-

is found to be to the advantagg of each. .

European school men believe that aZoftse in mathematics should be planned by
*  thoes who know some mathematics rathier than ‘by educators who are practically
ignorant of the subject. The reports d¢ not indicate that the schools of Europe are .
hearing a demand for weak algebra and/nnemic geometry, or even for no work in these
.subjects. If any presstire of this'sort €xists, it has hitherto produced no modification
of the couree of stddy. ) . .

.

» -t - .

XVII. BIELIOGRAPHY. .
RV «

All of the reporta ;uﬁmjghd.to the International qumiaaion on t.heﬁ’l‘oaching of
. Mathematics were consulted in the preparation of this bulletin, Coe
<. The reports listed, below contain material of especial value for such a study as this.
F:  They may be secured thm Messre. Georg & Co., Geneva, Switzerland, -
L ~
¢ “+Kreus, K.« Volksamd Blirgerschulen: Helt I of the Austrian repotts,
" Bergmann, ¥ Realachulen, Heft  of the Austrian reporta.
;. Dintgl, E. Qymnasien. = Heft I of the Austrian reports. . "
Konrath, Th.  Madchenlyzeen. Heft 1V of the Austrian reports, :

» A Dér Unterricht in der darstellenden Geowmetriean dén *Realschulen und

S <

"Hott-1)G of the Austrian reports. , Rl
Unteericht in der darsellenden Geometrie an den Technischen

e iy . S
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e . ENGLAND. -

) L eusmgnement math«‘mnthuo dans les écoles de Finlande. ( Pre&;a.red by a com-

.

. Geck,E. Der mathematische. Untemcht an den hﬁaren Sehulen mch Orgmingon‘

iy AR I B T T S 5. oy B R S

' - BIBLIOGRAPHY.

* BELGIUM. . - . S

Rz;ppom; sur'l’enseignement des mathématiques, du desin et du travail manuel

- dans les écoles primaries, s écoles normales primaries, les écoles moyenhes, les
athénées, les collges belges. Vol. 1 of the Belglan mports

DENMARK.

Heegaard, P. Bericht ﬂber den Mathematdnfntemcht in Danemark. Vol. I of
the Danish mporta

Newbold, W. Highér mathematice for the classical sixth form No. I.

hlon L. N.G. The relations of mathematics and physics. No. II.

Ballard, P. B. The teaching of mathematica in London_public elementary schools.
No. III.

Spencer, H. J. The teaching of elementary m&themauce in English public elemen-
ta)yschools No.1v. [. .

(xodfrey, C. The algebra dyllnbus in the secoudary schools. No. V.

Palmer, G. W. The teaching of arithmetic in secondary schools. No. XIII.

"Carson, G. St. L. Tho ed@cational value of geometry., No. XV. '

B.Lrnard 8. The teaching of algebra in schools, No. XXII.

Km‘henor E. Mathemstics in the prepsmtory school. No. XXIX.

Jones, L. M Course in mat.hematlcs for mumcxpal secondary schools, 0

1

.

. PINLAND. ™

mikeion.)
'rluncz.

Enseignement primaire. Tome I. (Prepared under the direction’of Ch. Biochg.)

Eunseignement secondaire. Tome IT. (Prepared under the direction of Ch. Biochet)

. Enseignementtechnijque. Tome IV {Prepared under the direction of M. P. Rollet.)

Enseignement des jounes filles. “Tome V. (Prepamd under the direction vf Mlle.
Amieyx.)

GBRNANY;

Liotzmann, W. 8toft und Methode.im mathematischen Unterricht der norddeut-
schen hdoheren Schulen auf Grund der vorhandenen Lehrb{lcher Erster Band.

Heft I. - a 't

Thaer," A., Gouther, N., and Bottger, A. Der msﬂ:emausche Unmmcht‘ﬁn den .
Gymnaalen und Realanstalten der Hansestidte, Mecklonberge und Oldenburgs 2
Erster Band. Heft1V. e

Wieleitner, H. Der mathemmtische Unterricht an den hoheren Inhramtalwn sowie
die Ausbildung und Fortblldung der Lehrkrifte im Komgrehh Bayem, Zwlter
Band. Heft]. ’

Wmmg, A. Der mathematuche Untams;ht an den Gymnasien und Realanstalten *
"nach Organintmn, Lehrstoff und Lehrverfshren und die Ausbﬂdung der Lehnmb-
kandldswn im K&nigreich Sachwen. , Zweiler Band, : “Heft I1..

‘Lehustoft, und Léhrvérfahren” und- die. Ausbitdutig. der. Lehram

Kﬂnigtaich Wuzgagmberg Yeiter Band, Heft Ill. ,\;’r;;f W‘:i‘; z: f
! ’m ﬁmﬂn&a un den hahm Behulén fach
tion, ;.e.hnmﬂ

und I-eh:verhhren ‘und dieAuabildung dwlahnmhhﬁdidim lnﬂ
lehmqmmﬂlden. Zwoitaerd ‘Haltﬂ’ e
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Schnell, H. Der mathematische Unterricht an den htheren Schulen nach Organisa-
tion, Lehsstoff und Lehrverfahren und die Ausbildung der Lehramtskandidaten
im Grossherzogtum Heesen. Zweiter Band. Heft V2
Zuhlke, P. Der Unterricht im Lihearzeichnen und in der darstelleuden Geometrie
an den deutschen Realanstalten. Dritter Band. Heft 111, .
Lietzmann, W. Stoff und Methode des Rechepunterrichts in Deutschland. Finfter
~ Band. Heftl. n
——— Stoff und Methode des Raumlehreunterrichts in' Deutscbland. Fanfter
Band. Heft II.
Der mathematische Unterricht an den Volksechulen und Lehrerblldungsanstalben
Suddeumcblands With an introductidn by P. Treutlein. Fonfter Band, * Heft
+  IIL
Dressler, H. Der mathematische Unterricht an den Volksschulen und Lehrerbil-
dungeanstalten in Sachsen und Thiringen. Fanfter Band. Heft IV,
Umlauf, K. Der mathematische Unterncht an den Seminaren und Volksschulen
der Hansestddte. Finfter Band' Heft V. .
Lietzmann, W. Die Organisation der Volksschul¢n, gehobenen Volksechulen,
Priparandenanstalten, Seminare usw. in Preussen. Fnfter Band. Heft VI

.

\ HOLLAND. . '

Rapport Bur l'enseignement mathématiqpe dans les Pays-Bas. Vol. I. (Prepared
under the dn‘ectlon of J. Waltmnn b] .

’

& HUNGARY. ¢

Bekg, E., and Mikols,S. Im Auftrage der Mathematischen Reform Kommission dee
L&ndesvemms der Mltt&lschulprofeaeoren pach dem ungarischen Original deutsch
hemusgegeben No. T.

Rados, G. Der heutige Stand des mathemstmchen Unterrichtsam Koniglich Ungaris-
chen Josefs-Polytechnikum. No. III.

~ Havas, M., and Bogyo, 8. Der mathematische Untemcht an den Handelsschulen.

- No. 7. L o

Volenszky,”J. Der mathematische Unterricht an den B(lrgemchulen No. 8.

Beke, E. Der mathematische Unterricht an den Mittelschuten. (Gymnasien und

Realschulen.) No. 9. .
. rrmlv’ . -t
Conti, Scuolo infantlli ed elementari. No. I. *
Scarpis, Fazzari. 8cuole classiche. No. III. =
5 Lagzeri, ———. Scuole industriali, pnafeesionsli e commerciali. No. 5.
' JAPAN. ) ‘ >
. Report on the teaching of mathematics in Japan. (Prepamd by a comminion) f
Vol. 1. :
ROUMANIA, :'. Cr o
"l‘zi,t'zeica, G. L’ense’ignement mathématique ex: Rbuniande. Enseignément pecon-
datre. d :
: <~ RUSBIA. ¢

"Vogt, K. W. Bericht Qbet.den tnathematiochen Usterricht an denmmbn Real
pchnlsn. No. :m e
Aignqment m@émmﬁqge W les coles primai:eg ot 163 écoles nomaTw
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* 8WEDEN, -
i

Der. mathematische Unterricht in Schweden, ed. by Dr. H. von Kock and Dr. E,
Goranseon. .
sw’:nun D. T G -
Stocklin, Just. Der mathematische Unterricht an den schweizerischen Primar-’
schulen. Vol. I. PartIl.
. Badertscher. Der mathematische Unterr{cht an den schweizerischen Sekundar-
o schulen. Vol.I. Part.IL
Gubler,"E. Der mathematische Untaemcht an den hoheren Madchom\chulen der
Schweiz. Vol.I. Part III.

! Brandenberger, K. Der Mat.hemauache Untefricht an den achweizeriachen Gym
- nasien und Realschulen: Vol. I. Part1V.

2 ’ . UNITED STATES. N

(Allof lhe reports were preptrod by committees, and publishad by the Bumu of Education, Wash-
ington, D.C.)

I. Mathematics in the elementary schools of the United States.

1I. Mathematics in the public and private secondary schools of the United States.

TII. Mathematics in the technical secondary schools of the Umited States.
IV. Training of teachers of elementary and secondary mathematics.
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[NoTE.—With the exceptions indicated, the documents named below will bs sent free of charge upon
application to the Comumissioner of Education, Washington, D. C.. Those marked with ap asterisk (%)
arc 1:0 longer available for free distrflidion, but may he bad of the Superintendent of Documents, Govern-
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- 1906,

{No. 1. *Fducation bill of 1908 for Enfland and Wales ns 1t passed the l{ouse of Commons.  Anna T. Smith.

t{No. 2. verman views of American education, with partlcuiar reference tn inrdustrial dovnlgpmsm.
William N.lailmanu.

*No. 3. Stateschool systems: Legistation and jndicial decisions roh\tln" 1o pubtie txlurauou Oet 1, 1900.‘b
fo Oct. 1. 1906, Edward C. Filiott. 15 cts.

1907. - - -
s
$No. 1. ‘The centinuation schoof in,tle United States.  Arthur J. Joues. i
tNo. 2. Agricuirural &lucstion, Including nature stmly and schoo| gardens. Jamey R. Jowell. S
{No. # "The arxiliary schouls of Germaty.  Six Tecturesshy B. Maennel. S ‘
$No. 4. The elimination of pupils from school. Edward I.. Thorndika. A
' 1908,

-

{No. 1. On the training of persons to leach apticulture Iri the public schools.  Libwrty H. Bailey.!

*Na. 2. List of publications of the United States Burcou of Education, 1M7-1907. 10 cts. R

*No. 3. Bihliography of education for 1907, lames Ingersoll Wyer, jr., and Martha L. Phelps. 10ots.

N0, 4. Music ectucation in the United States; schools and tln;nrgnon(t of ousie,  Arthur L Manchester,

eNo. 5 Lducatiod in Formosa. Julean I1. Aroold. 10 cts.

Na. 6. The spprenticeship system In its relation to Industrial educaflon.  Carroli 1) Wright. 15cts. &

#No. 7. Btate school sysfems: 1L Leg <isMtion and judiclal decisions relating to puhllc education, Oct. 1,
1006, to Oct, 1, 1708, Edward C. Flifott. 30cts.

*No. & Statlstics of Stateuiniversities and other institutions of igher education partially suppoﬂedky the
Stale, 190ggS.  Seta,

1909. .

Now 1. Faeflities for stndy and research in the offices of the Urited tates Government 1n Washingtoa.
Artgur T. Hadley. 10cts. ’ -

*No. 2. Admnission of Ghinese students to Amgricof colloges. John Fryer. 25 cLs

*No. 3. Dally meals of school childten. Caroline L. Hunt, 10 cts.

*No. 4. The teaching stafl ol secondary schools in tho United Stalca smouut of sducation, length nrsxpo-
rience, sularles. Edward la Thorndike.

No. 5. Statistics of public, society, and school 1braries in 1008

*No. 6. Instruction fu the (ine and manual arts in the United. Slates. A statistical mamx;mph. Henry

T. Bailey. 15cts, N . v
No. 7. Index to the Reporlq of the Lommmloner of Fducatlop, xm, 1667 . ) C
*No. 8. A teacher's professional |ibrary. Classified list of lwmln. b cts. .

*No. 9. Bibliography of educdtion for 1£08-9. 10 cts.
No. 10. Education for efficiency tn railroad service. J. Shirley Eaton. ) .
*No. tL Statlstlcs of State universities ond other institutions of higher rducation partially mpportad by,
“the State. 1008-Y.  Scts. - . 3
. - 1910.

<
XNo. 1= The movement for reform in the luchlnx of retigion In the puhlka ndmols of Hs\xony Arlay B.
- Show. fGcts. @

.

No. 2, State échool systems: ‘TI1. Legislation nnd jintictal dectslons mmlng w,pubho odn,mon. Oct. l, o8

1908, to Oct. 1, 1800. Edward C. Elliott. "
$No. 22 List of publications of the United States Bureau of qumum, mv-mu o’ .
#No. 4. The biologlcal stations of Europe. Charles A. Kofold. 50 cts. - o @ ,
1No. §: Amerienn  schoothoues. ™ Fletcher, B. Dresslar. 2 -

. tN& 6. Statistics of State nniversitios md oum mumuom of mgtm‘ odmu«a panqu mppofud b
the State, mu-ma 2o,
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: 1911.
| :}a 1. Bibliography of sfience tesching. 5 cts.
0. 2. Opportunities for graduate study in agriculture in the United 8tates. A. C. Monshan. 5cta
#No. 3. Agencies for the tmprovement of teachers in servics. William C. Roediger. 15 cts. .
*No. L‘Bepon of the commission appointed to study the system of education in the public schools of
Baltimore. 10 cts.
#No. 5 Age and grade census of schools and colleges. George D.Btrayer. 10cts. N
#No. 6. Graduates work in mathematics in universities and in other mstitutions of 1fke grade in the United
States. 5cts.
$No. 7. Undergraduate work in mathematics in colleges and universities.
{No. 8. Examinations #h mathematics, other than thoss set by the teacher for his own classes. [
No. 9. Mathamatics in the technological schools of collegists grade in the United States.
{No. 10. Bibliography of education for 1900-10.
{No. 11. Biblography of chiid study for the years 1906-8.
{No. 12 Training of teachers of elementary and secondary msathematics.
*No. 13. Mathematics in the elementary schools of the Unijted States. 15 cts. .
#No. 14. Provigion for exeeptional children fn the public schools. J. E. Van Sickle, Lightner Witmer,
, and Leonard I'. Ayres. 1Q cts. .
#No. 15 Educatione tem of Chins as recently reconstructed. Harry E. King. 10cts.
fNo. 16. Mathemati the public and private secandary schools of the United States
#No. 17. List of publications of the United States Bureau of Education, October, 1911 ~
#No. 18. Teachers’ certificate issued under genernl State laws and regulations. Harlan Updegrafl. 20cts.
No. 19. Statistics of Stats universities and other ingtitation of higher education partially supported by
¢ the State, 1910-11. .

1812,

#No. 1. A courseofstudy for the preparation of rural-school teachers. F. Mutchler and W. 1. Craig. 5cts. .-F"-

{No. 2 Mathemstics at West Point and Annapolts.

#No. 3. Report of committes on uniform records and reports. 5 cts.

#No. 4. Mathematics in technical sacondary schools in the United States. 5 cts.

*No. 5. A study of expenses of clty school systems. Harlan Updegrafl. 10 cta.

*No. 6. Agricultural education in secondary schools. 10 cts.

sNo. 7. Educational status of nursing. M. Adelaide Nutting. 10 cts.

#No. 8. Peace dsy. Fannie Fern Andrews. §cts. [Later publication, 1813, No. 12. 10cts.]

#No. 9. Country schools for city boys. Willlam 8. Myers. 10 cts.

#No. 10. Bibliography of education in agriculture and home ecopomics.. : -

tNo. 11. Current educaticnsl top 1. °

$No. 12. Dutch schools of New Netherland and colonlal New York., Willlam H. Kilpatrick.

#No. 13. Influences tending to improve the work of the teacher of mathematics. 5 cts.

*No. 4. Report of thd American commissioners of the international commission on the teaching of mathe-

matics. 10 cts.

{No. 15 Currest educational topics, No. 11.

$No. 16. The reorganired school playground. Henry 8. Curtis.

#No. 17. The Mootessot! system of education. Anna T.Smith. 5 cts.

#No. 18. Teaching language thfough agriculfure and domestic sclence. M. A. Lefper. Scts.

#No. 19. Professicnal distributfon of college and university graduates. Balley B. Burritt. 10cts. \

4No. 2. Readjustinent of a rural high school to the needs of the community. H. A. Brown.

#No.21. Urban and rural common-achool statistics. Barlan Updegrafl sfti Willtam k. Hood. : J
No. 22.,Public and private high\ethools. * - p
No. 2 Bpealal collections in libraries in the United States. “W. Dawson Johnston and Isadgre G. Mudge.

{No. 2. Current educational toples, No. 11 o

1No. 25. List of publica of the Unijted Btates Bureau of Education, 1912, -

{No. 2. Bpliograph¥ of ¢hild study for.the years 1910-11.

No. 77. Bistory of publicachool education jn Arkansas Stephen B. Weeks. ’

#No. 2. Cultivating achool grounds in- Wake Cointy, N. C. Zebulen Judd. 5 cta. >
No. 3. Bibllography of the teaching of msathematics, 1900 12, D-E. 8mith and Cbas. Goldsther,
No. 2. Latin-American universities and specisl schools. Edgar E. Brandon.

*No. 31. Educational directory, 1012. 10 cts. -

eNo. 32. Rfbliography of exceptional children and thelr sducation. Arthur MacDonsld. Sects.

{No. 33 Statistios of Btate universities and other institutiord of higher education partially supported by

the Stats, 1812 Ty

“No. 1. Moathly record of current educationsl publications, January, 1913,

#H0. 2. Trakiing courves Tor rural teschecs. A. O. Movahan snd R. H. Wright.  5ts.

‘*No. 3. teaching ¢¢ modern languages in the United States. €hatles H. Handschin. 15ets.’
No. ¢. t stantiards of higher education in the United States., Gtorge En MacLenn. 0ota.

No. & Moxithly recoed of curreat eddstional publissiims.  Febithsy, 1918
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*No. 4.
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