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OHAPTER I. 

Introdu.ction. 

The title of th1e thesis was chosen within a 

few weeks of the student's arrival in Oanada. As a result 

of lack of definite information conoerning educational 

matters in the Province of Quebec, at that time he was 

unable to judge whether less vague delImitation of the top­

io was desirable. After observation of the teaching of 

mathematios 'ranging from the incidental number work of the 

Kindergarten to the mathematical studies of Grade XI in 

several elementar~ and high schools both in and near Mont­

real, concomitant with a rapid survey of some of the mater-

1al that has been written during the last quarter of a 

century on the pedagogy of mathematical subjects at all 

stages and in practically every country, he decided to 

restriot the subject of the thesis more particularly to the 

studY of the teaching of the higher mathematical branches, 

geometry,algebra and trigonometry for the most part, in 

the Protestant high schools of the district, thoagh inoid­

ental reference will necessarilY be made to the teaching of 

arithmetic in both elementar,y and high schools; to compare 

such instruction with the systems in use in Scotland and 
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England, where he has already made observation: and to cite 

some of the contributions that have been made by Britain and 

America, and, to a slighter extent, those of other European 

countries, of which he has acquaintance either directly or 

indirectly. 

The teacher of mathematios to-d~ may well feel 

that hls position is not one to be envied. But there is no 

doubt that he Is not in as bad csse now as he has already been 

during the present century. When the doctrine of formal dis­

Cipline was discredited and it WBS first su.ggested that train­

Ing was muoh more specific than had been formerly believed, 

many chose to think and to preach that the value of mathematios 

as a subjeot for stndy at school wae lost entirely. In 

Britain, to be Bure, the security of tenure of mathematics 

in the ourriculum of the secondary school was not threatened 

to suoh extent as that of the olassics. But the teacher of 

mathematioE who gave heed. to the question had certainly eauee 

for alarm. The disousslon of the valne of the at~dy of math­

ematics will show,however, that great benefit has accrued from 

the keen consideration of the whole question; that changes 

have resulted in a comparatively short time that are out of all 

proportion when Tiewed a10ngslde the reforms of previous oen­

tur1es. 



The man in the street has a holY reverenoe for 

one who studies mathematics; for him the connotation of the 

term is more closely that of its Greek origin, 'mathema', 

than for either the expert or the dabbler. In consequence, 

he needs naught but his hazy notions of formal discipline to 

justit.y the inclusion of mathematics in the currioulum of the 

secondary school, and he i8 vigorous in his support of any 

soheme that embraces it and no lees antagonistic to one that 

negleots it or seems to neglect it. It is for euch that the 

traditional ourriculum is justified merely on account of its 

being traditional. And if the subject is preeented in unin­

teresting and difficult fashion, the training which he supposes 

derived by those compelled to pursue the course is merely an 

added incentive to his support. 

The man who in his youth had a ftsound general educ­

atlonft involving years of 8t~dy of classios and mathematics, 

from whioh ha broke loose into a successful oareer in the bus­

iness world,closely approximates to this position in hie regard 

for the educational value of mathematios. Even the teacher of 

mathematics has long relied on euch unsatlsfactor,y groQnds. 

It is to the expert in mathematlc2,and the expert 

who is also skilled in eduoatiob and the kindred and subsid­

iary sciences, that one must look for guidance in the question 

of the plaoe of mathematics in matters educational to-day. 

The turmoil in the minds of the teacher~ of mathematics Is 
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perhaps the surest index that the queetion is claiming its 

due of attention. Who shall decide when doctors disagree? 

~or 8Ten in the ranks of pedagogical specialists who have 

knowledge and training derived from the realms of mathematics 

there are opinions as dIverse as the poles of heaven: though 

all agree that there is no doubt as to the neoessity for teaoh­

ing mathematics. there are those who advocate it on the 

grounds of disoiplinary value and depreoate any utilitarian 

oonsiderations and those who seek the juetification of their 

profession in the practical value of the subjeot and di.cues 

the issues of disciplinary value slightly and slightingly, if 

at al1.: some hold that the advantages of educ.ation in math­

ematics are sufficient to compel its study by all, others 

would restrict it for the few who can derive intellectual en­

joyment from its pursuit. 

It is necessary, therefore, to approach the quest­

ion with an unbiassed mind: and unfortnnately it is most 

difficult to eliminate prejudice in favonr of,or against, this 

subject in discussing its eduoational value and topice deduced 

there from. From the ve~ nature of his position the man who 

has lived in the olear intellectual atmosphere of pure mathe­

matios finds it diffioult to regard the matter as education­

ists demand. Hence the advice and commands laid on the sec­

ondary school by univereity and college entrance requirements 

are not always safe guides, though lack of consideration of 

such a polnt of view is as reprehensible as neglect of the 
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attitudes and requirements of the engineer, the bueiness 

man and the tradesman. 
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CHAPTER 11. 

Brle£ Historical Survey of the Teaching of 
Mathematics in Scotland, England and the 
Province of Queoec. 

There are several excellent works on the his-

tory of mathematics: some writers have dealt with the devel-

opment of the subject from its very inception as a science to 

recent times, eorne with cer~aln periode of the history of 

mathematics or with the history OI particular topics in grea~-

er detail, while others have considered the contributions of 

notable mathematicians. For the most part, however t these pay 

comparatively slight attention to the teaching of the eubject. 

Moreover, there are only occasional referenoes in the etandard 

works on the history of educatlon l and even these are apt to be 

vague. Articles have appeared now and again dealing with this 

particular topic, but the only systematic contribution to the 

modern di8cuseion of the question seems to be Dr. Alva W. 

stamper's "A History o~ the Teaching of Geometry", published in 

1909. No publioation of eimllar investigation on the history 

of the teaching of algebra appears to have been made, though 

work on this subject would be no less profitable. 

The modern teacher of mathematics has much to 

learn from the history Of mathematicE, but not more than the 

administrator of the secondary school may learn from the his­

tory of the pedagogy of the subject. With the former topic we 
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shall be concerned later, but one can evaluate most easilY 

the stu~ of mathematical subjects in school and the aim 

songht by their introduction throngh a careful examination of 

the place they obtained in the curricula of the schools from 

which our pre2ent-d~ secondar,y echoole are descended. 

At the end of the thirteenth century the Oxford 

student knew li ttle· more concerning mathematics than the de­

finitions and first few propositione of Euclid. Two hundred 

years later only the first two books were b.eing read, but an 

advanoe was made in the subjeot when air Henry Billingsley 

translated Euclid's "Elements" from Greek into English in 

1570. At the same time xnox and edncational reformers in 

Scotland were attempting to introduce mathematics in the sec­

ond year et st. Andrews in a system based on the Trivium, the 

Quadrlvium and the Three Philosophies, and Sir Henry Savile 

was lecturing on mathematics at Oxford, where fifty years 

later Briggs was 3avilian professor. In 1663 the Lowndean 

profeesorship of mathematics wae founded at Cambridge, and 

~bout the same time laaso Barrow made a complete translation 

of Etlclid there. In 1756 Hobart Simson's edition of Euclid 

was published, and served more or less ae a basis tor sub­

sequent editions, noteworthy among which were Playfair's text 

(1795) and Todhunter's (1862). This last was used in the 

High School of Montreal till 1893, when it was snperseded by 
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Hall &: atevens' '''Euclid'''. 

The stu~ of mathematice in the secondary echoole 

of Soot1and ie c omparati vely modern. In 1660 Jamee Gors.e peti t­

toned the council of Glasgow for permiesion to teach mathematice 

in his nattve burgh in the vernacular, and found sufficient 

encouragement to open a school for teaohing mathematioal sub­

jects, be being nnatura1ly addicted thereto from hie infanoy". 

Between 1700 and 1750 we hear of mathematics becoming increae-

inglY common in secondary schools remote· from the univereitiee, 

whlch sought to make the seoondary e.choole provide merelY a 

thorough knowledge of the Latin language. In 1718 there is men-

tioD of a profeeeor of mathematics in the gr~mmar school of 

Perth; in 1721 of instruction in mathematics at Ayr where it 

wee represented that nae the world now goes, the mathematical 

part of learning ie a principal part of a gentleman's education"; 

in 1734 at Dunbar and in the next year at Dundee. 

This WSE merely the stage preliminary to the re-

action against the excltlsive u.ee of classics ae the meane ·of ed-

uestion. We come now to "happler times, when things begin to be 

valued according to their use and men of the greatest abilitiee 

have employed their skill in making the soienoee contribute 

not only to the improvement of the phySician, la~er, and divine, 
but 
i&i to the improvement of the merohant, mechanic, and farmer, 

in their respective arte. Must it not, then, be of importance 

to put it into the power of pereone in these etatione of life, 
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to reap that advantage science ie capable to afford themf n 

The movement culminated in the foundation of Perth Academy, 

in 1761, where not only is there visible a complete break­

away from the traditional curriculrum, but even in the means 

of its communication, for all instruction ls given in Englieh. 

The curric~lwm included during the first year natural science, 

mathematios, navigation, astronomy, and English,and in the 

second, natural phl1oeophy,practical geometry. civil history, 

logic and principles of religion. The course of study in 

mathematics embraced Euclid, Booke I-VI; plane trigonometry; 

praotical geometry, for example, mensuration, eurveying and 

fortifioation in theory and practice; algebra; Euolid, Books 

XI and XII; spherlcal trigonometr.y; navigation; the praotical 

part of conic sections and doctrine of projectiles; general 

principlee and useful problems in aetronomy in the first year, 

and practical methematics, illustrated by experiments in 

mechanice, and their applicatione and ueee in life, in the sec­

ond. In 1786 the curriculrum at Dundee Academy comprised 

mathematics se far ae fluxione, natural philosophy, astronomy, 

drawing, perspective, geography, French. In 1793 Invernees 

Aoademy was founded and offered ae its course of etudy in 

mathematics during the fourth of the five years for which it 

retained its pupils Euclid's Elemente with their application, 

plane and epherical trigonometry and mensuration of solids 

and surfaces, ae well aE geography, naVigation. drawing and 

fortl£ication. Ayr Academy followed cloeely in time of foun­

dation and in course of study. At Edlnburgh Academy in 1835 
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the fifth class stadied the first book of Euclid, the eixth 

Books I-IV and began algebra,and the eeventh and highest com­

pleted the six books of Euclid and etudied algebra and trigon­

ometry besides. 

But despite these examples of the reactionary 

tendency towards mathematics in particular ae the chief eubject 

of study of the secondary school, the cla€2ical curriculum per­

sisted till the middle of the nineteenth century in eome grammar 

schools, especially in Aberdeen Grammar School, where even in 

1867 algebra wae scarcely studied at all. 

In 1868 the burgh echool commieeionere reported 

that mathematics wee best taught in Dwmfriee, Ayr and Perth 

Academies, Madrae College of st. Andrews, Dundee High School 

and Dollar Institution. Geometr~ which wae regarded ae mathe­

matics in distinction to algebra and arithffietic,wae taught with 

Euclid's Elements ae the text book,though there were occasional 

protests for a more practical treatment OT the euojec~ at home. 

Edinburgh High ~chool and Madras College supplemented ~he 

couree in Euclid by instruction in the methods of modern geom­

etry. Rote learning in trigonometry apart from the method OI 

deduction of the rules was decreaeing to euch extent a~ to call 

for remark, but the teaching of algebra Ehowed lees change "ae 

regards disciplinary character", though more of the eubject wes 

taught and more attention wae paid to incidental parte of it. 

But more than the mere elemente were taught and that efficiently: 

solid geometry, epherical trigonometry, pure and analytical 
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geometry of the conic eeotions, and differential calculus each 

found a place in eome school. 

The more recent developments in the etu~ of mathe­

matios in secondary schools cwme se a reeult of legislation, 

particularly the Education Aet~ of 1872, 1878 and 1882, which 

resulted in the establishment of the ~eavlng Certificate exam­

inatione, and the Univereitiee Aots of 1859 and 1889 which est­

ablished the entrance bursary competitions which have played a 

large part in the determination of the ooursee of study of sec­

ondary schoole €ince that time. Their effects and thoee of the 

legislation of the preeent century will be oonsidered more appro­

priately in the chapter in which recent change in the teaching 

of mathematics in scottish schools Is to be discussed. 

The introduction of mathematIce into the curriculwm 

of the secondary schoole of England probably dates from the in­

vention of the differential calculus by Newton, when the univ­

ersities concerned themselves more with thie new mathematical 

subject. But it is difficult to discover the pIece that geom­

etry wae acoorded among the etudiee of the secondary echool 

pupil. The PublIc 3choole were very unwilling to include it in 

their curricul~tand it is eafe to say that its place wee not 

definitely recognised until the middle of the nineteenth century. 

At Harrow during the first three decades of last centur.y Euclid 

wae "lightly glanced at by the Six-th Form once a week! at Rugby 

abont 1840 the Fourth Form studied the firet fifteen propOSit­

ions in Euolid,Book It and began algebra: the Sixth ~orm com-

pleted the first six books of Euclid. The method of presenting 
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the etlbjeot wae determined to a great degree by the edi tions of 

Euolld which were UEed as textbooks; ae a result to this day the 

teaching of geometry in the eecond.ry schools of England ie more 

or leee of the Euclidean type. 

Even in the higher grades of the elementary schools 

the time epent on geometry wae divided into two parte, one of 

which wee devoted to Euclid and one to practical geometry, eo that 

the t.o may be treated as separate subjects. The system of 

Local Examinations established about 1858 by Oxford and Cambridge 

hae been the means of raising the standard of the mathematical 

instruction of both Grammar and Public schools: but it hae 

helped to Etrengthen the conservative tendency of the Public 

Schools and to keep Euclld se the textbook for geometry. AS a 

result it is hopelese to look to Englieh schools for reform in 

the teaching of mathematics, though the entrance scholarehlp 

competitions of Cambridge and Oxford colleges demand a very high 

standard of mathematical ability. The pOSition of the teaching 

of mathematics in England in the yeare immediately preceding 

the war le discQssed in eeveral papers publi2hed in 1912 by the 

Board of Education in its "Special Reporte on EdQcational sub­

jects, Vols. 26,87". But it will be more profitable to postpone 

its discussion till we come to consider the most recent changes 

in the teaching of mathematics. 

The history of the teaching of geometry in other 

countries has been dealt with adequately by Dr. stamper, but 

it ie not so important for our uses ae a comparative etudy of 
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the teaching of mathematics to-day in the various educational 

systems of the world. 

It hae been difficult to obtain conneoted eequence 

of the development of the teaching of mathematios in the Pro­

testant Intermediate and High Schools of the Provinoe of Quebec. 

The moat useful sources have been the Oalendare of MoGill UniT-

ereity from 1857, In which are reported the requirements for 

entrance to, and the oourses of study in mathematios in, the 

different facultiee and in McGill Normal School (till 1907 when 

it was transferred to Macdonald College), the examination 

papers Bet in the various faculties of McGill university and the 

currioula of the High School Department of MCGill College from 

1857 till 1870, when it wae placed under the direction of the 

Protestant Board of School Commissioners; the Reports of the 

3uperlntendent of Education for the Province of Quebec, which 

give in Borne caeee the couraes of study of Protestant Model 
and 

Schools and Aoademiee~the rulee and regulations for examination 

of candidates for Teachers' Certlfioates or Diplomas in the 

Provlnce; and the Prospectus of the High School of Montreal 

from 1891 to the present day. 

Some of the moet useful information derived from a 

stn~ of these eources le tabulated in the sacceedlng pages 

SE it will be required in different connectlone throughout the 

thesis. But it must be remarked that no information hae been 

obtained which deals with the history of the teaching of mathe­

matics prior to 1850, though the High School of Montreal wae 
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founded in 1843 by a Board of Directors, incorporated in 

1845, s~bstituted in 1846 by Order-in-Co~cil with the EriT­

lleges and Duties of the Royal Grammar School (which wae 

fonnded in 1816), and anited with McGill College in 1853. 

Even the history eince 1860 is very disconnected tho~gh 

attempt is made at the conolusion of the ohapter to trace the 

general trend in the teaching of mathematics in the province. 
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Year II! Cl.,So. & Cm. 

1!91 
-92 

1892· 
-93 

1893 
.. 94: 

- - --

8. Arithmetio 
A Algebra 
G GeometrY' 

4:a 

3ta. 

38 

--- ------- -~ 

TAB L E I. 

Hours Per Week Allotted to Mathematics in 
the High Sonool of Montreal. 

IV Cl •• So. ,& Cm. V Cl. V So. V Cm. VI Cl. 

3a la. 2ta 2ta It it lA lA 2 &: m 
1!G l-IG 

3is &: A 2a ~t ~t 
2tA It 2G 

1. liG lIB & a 

3ia &: A 2a ~t tt 2tA 
It.l 2G 
liG liG lm &: a 

VI Sc. VI Cm. I 
I 

l!A la 
4:G,m Rc T ltA 

3G &: m 

2tA 2tA 
2G 2G 
llll &: a Im &: a 
2T 

2tA 2iA 
2G 2G 
1m &a lm Bc 8 
2T 

--- -- ~ ----- ------ --- ---~--

m Mensuration 
g Graphioal Algebra 
T Trigonometr7 

E Extra Mathema.tics 
EA Extra Algebra 
EG Extra Geometry 

• j-J 
01 
t 

L-. _ . _____ 



Year III C1.,80.& Cm. 

1195 
.. 9& 

,.~ 

1196 
... 97 

1197 ... 9. 

11'1 
-99 

1899 
-1900 

1900 
-01 

a Aritlunet10 
A. Algebra 
G Geometry 

3-!a 

3& 

3a 

3& 

3. 

- - -

IV Cl., Se. " Ca. VOl. V S.c. 

3ia &: A 

2a 
lA 

3a 
lA 

38 
lA 

3& 
lA 

2a 2a 1t: l' it: 
lie Rac ord • 

eA eA 
3G 3G 

2m 

eA. U 
3G 3G 

2m &: a 

fA 2.A. 
3G 3G 

2m &, a 

eA 2A 
3G 3G 

2m &: a 

m mosuration 
g Graphioal Algebra 
T Tril'onometry 

V Cm. VI Cl. VI Se. 

2a 2iA 2tA 

it 2G 2G 
111 Bc a la & a 

2T 

BA 
3G 
2m Bc 8 

eA 
3G 

2A 
3G 

2A 
3G 

2tA 
21G :t 

2m & T 

:1: ai-A 
2iG 
2m Bc T 

~t ~t 
2T 

E Extra Mathematics 
BA Extra Algebra 
EG Extra Geometry 

I VI Cm. 
I 

2tA 
2G 
1m Bc a 

I 
I 

I 
1-' 
Q) 

I 



Year II! Cl. ,So. & Cm. 

1901 
-02 

1902 
-03 

1903 
-M 

1904 
-05 

1905 -0. 
1966 

·07 

-- '--

a Arithmetic 
A Algebra. 
G Geometry 

3a 

3a 

3& 

38 

3a 

3a 

IV Cl. t So. t Bc Cm. V Cl. 

3& 2A 
ItA 3G 

3& eA 
1iJ. 3G 

3a eA 
liA 3G 

3a eA 
liA 3G 

3a 2A 
2iA 3G 

3a 2.! 
21-A 3G 

m mensuration 
g Graphioal Algebra 
T Trigonometry 

V Sc. V Cm. VI Cl. VI Sc. 

2A eA :t ~t 3G 3G 
2. Bc a 2m Bc a 2T 

2A .2A 2iA = 3G 3G 2iG 
2m Bc a 2m Bc a 2T 

eA 2A ~t ~t 3G 3G 
lim Bc a la &a 2T 

2A 2.A :t 2t 3G 3G 22 
1im &I a 1_ Bca 2T 

2A eA ~t 2t 3G 3Q 2 . 
1im & a 1_ Bc a 2T 

2A eA ~t :t 3G 3G 1_ Ht a 2T 

E Extra Mathematios 
EA Extra Algebra 
EG Extra Geometry 

VI Cm. 

I-' 
~ 



Year III 01.,80.,& Cm. 

1907 
-08 

1901 
-09 

1909 
-10 

1910 
-11 

1911 
-12 

1912 
-13 

a Arithmetic 
A Algebra 
G Geometry 

3& 

3. 

3a 

3& 

3& 

3a 

---- --

IV Cl. ,So. ,& Cm. V Cl. 

3a eA. 
2iA 3G 

3a eA 
2j-A 3G 

3& :t 2iA 

3& :t 21A 

3& ~ 2tA 

3a ":t 2iA 

m Kel.1suration 
g Graphical Algebra 
T Trigonometry 

V SC. 

2A 
3G 1_ Bc a 

2J. 
3G 
lim & a 

a: 1 & a 

:t 
1im Bc a 

it 
2i.l 

H: 

V Cm. VI Cl. VI So. 

2A :t :t 3G 
!T 

2A :1: :t 3G 
2T 

:t ~ :t 
2T 

Arts. 

:t it it 
2T 

~ ~t: it 
2T 

:t ~t it 
2T 

E Extra Mathematios 
EA Extra Algebra 
EG Extra Geometry 

VI Cm. 

, 
I-' 
en 
I 



Year III 01.,50.,& Eng. 

1914 
-15 

1915 
.. 16 

1916 
e17 

1917 
-18 

1918 
-19 

a Arithmetic 
A Algebra 
G Geometry 

3a 
lA 

3& 
lA 

38 
lA 

3& 
lA 

38 
lA 

- -

IV Cl.,Sc-, & Cm., V Cl. 

3& 2t 2lA 3 G 

IV Cl. J& Se. IV Eng 
3a 38 2tA 
2tA 2tA 3tG 
lE 

3& 3& 2.1.A 
2*.& 2*.& 3~ 

lE 

~t 2ia ~~ 2tA 
lE 

Cl. ,& So. Eng.& Se.\ 
2ta 
2i-A 

2ta 2.tA 
2tA atG 
lE 

m Mensuration 
g Graphical Algebra 
T Trigonometry 

V So. 

21A 3 G 
19 

2tA 3 G 
leg 

~t 1 g 

2iA 
3 G I!g 
2sE 

~t 
ltg 
2tE 

V Cm. VI Arts VI Se. 

2tA ltA ItA 
3 G 2tG 2 G 

2T 

~t ~~ ~t 
2T 

v Eng. 

~t it li:A 
3 2 2tG 

2T 

~ 2A 2.& 
2tG ~t 

2E 

2tA 2A 2A 
3 G 2iG ~t 

2E 

E Extra Mathematics 
EA. Extra Algebra 
EG Extra Geometry 

I 

-

I ..... 
\0 
I 



Year III Cl.,Sc •• & EDg. 

1919 
-20 

1920 
-21 

1921 
.22 

1922 
-23 

1923 
-24 

-- -

a Arithmetic 
A Algebra 
G Geometry 

3& 
lA 

3a 
lA. 

3a 
lA 

VIII 
3a 
lA 

3a 
II 

IV 01.,& se. IV Eng.& Se. 

2& 2::A 2t 2 :A. 
lE 

~ ~t 
lE 

it it 
lE 

IX Cl. ,et: Se. n Eng.& Se. 
21ra 2j-a 
2tA 2.J..,. 

1!"A 
lE 

3& 3a 
3A & G 2tA 

lG 

m Mensuration 
g Graphical Algebra 
T Trigonometry 

V Cl. 

:t 

~ 

2f 3 G 

X Cl. 
2tA 
3s-G 

:r sG 

V Se. V.ErJ.g. VI Arts 

it 2.U 2A 
3lG 2iG 

ig 
2 E 

:1: ~ 2A 
2*G 

log 
2tE 

21 :t 2A 

~ 2tG 
2E 

X Se. X Eng. n Arts 

ii ~t 2iA 
2G 

21: 

2~ 2tA 2tA 

~l~ 
3 G 2G 

E Extra Mathematics 
EA. Extra J:lgebra 
EG Extra Geome-try 

vt Se. 

2A 

~t 
2E 

2A 
2tG 
l-IT 
2E 

2A 

~t 
2E 

XI Sc. 
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TABLE 11. 

Course of stu~ in Mathematics 

in the High School Department of MCGill College 

1857-1870. 

" 

Form IV Form V Form VI 

Euclid Bks.I-IV,VI Logarithms 
Alg. to end of Plane and spherical geo~ 
Simple equations Alg. from simple eq~ations 

Plane trig. 
ProblemB in mensuration 
and mechanics 

Etlc1id Do. Logarithms 
Book I Alg. from simple equations 

Plane trig. 
Problems in mensuration 

Do. EllOlld Bks. I-IV Etlclld, Bke. I-IV 
Alg. to end of Defe. of Bks .• V & VI 
simple equations Alg. from simple equations 

Plane trig. 

Age of Pupils on Entrance to Course - 7 years. 

Length of Course - 6 or 7 years. 
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TABLE Ill. 

Couree of Study in Mathematics 

in the High Sohool of Montreal from 1891 to the present day. 

1891. Grade V 

Grade VI 

1896. Grade IV 

Grade V 

Grade VI 

1901. Gr!!tde IV 

Grade V 

Grade VI 

1906. Grade IV 

Grade V 

Grade VI 

Geometry 

Algebra 

Geometry 

Euclid Bks. I,ll & 
easy deductions. 

to simultaneous equations. 

Euclid Bks. I-IV, Dafe. of 
Bks. V & VI and easy 
deduotions. 

Algebra Quadratic equations, 
involution, evolution, 
fractions, indicee and 
surds. 

Trigonometry Hamblin Smith's Trigonometry 
to page 100. 

Algebra 

Geometry 

Algebra 

as in 1891. 

Algebra 

as in 1896. 

Geometry 

C. Smith's Algebra to page 
64 and easy problems. 

Euclid Bka. I-II!. 

to quadratic equations. 

C. Smith's Algebra to page 
82 and easy problems. 

as in 1891. 

.Algebra c. Smith's Algebra 

Trigonometry se in 1891. 

Algebra 

as in 1896. 

Geometry 

c. Smith's Algebra to H.O.F. 

Euclid Bks. I-IV,VI and 
nefs. of Bk. V. 

Algebra & Trigonometry as in 1901. 



1911. Grade IV 

Grade V 

Grade VI 

1916. Grade III 

Grade IV 

Grade V 

Grade VI 

1981. Grade III 

Grade IV 

Grade V 

Grade VI 

1926. Eighth Year 

Ninth Year 

Tenth Year 
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Algebra 

as in 1896. 

Geometry 

Hall & Knlght', Algebra 
to page 127 omitting 
cube root. 

as in 1906 with easy 
deducti ons. 

Algebra Hall & Knight's Algebra 

Trigonometry as in A.A. Examination 

Algebra 

as in 1911. 

Geometry 

Algebra 

Fundamental rules. 

Hall & Staven's School 
Geometry to page 171. 

ae in 1896. 

as in Univereity School Examinations. 

as in 1916. 

as in 1911. 

Geometry 

Algebra 

as in 1916. 

Algebra 

Geometry 

Algebra 

Geometry 

Algebra 

ae in 1916. 

Hall & Knight's Algebra 
to page 221. 

Hall & Knight's Algebra 
to page 60. 

Hall & steven'e School Geom. 
to page 33 and pages 70-76. 

as in 1911. 

Hall & steven's School Geom. 
to page 138. 

ae in 1921. 
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Elevent·h Year Geometry ) ae for Matriculation 
Examinations at McGl11 
Universlty. 

Algebra ) 
Trigonometry) 

TABLE IV. 

Mathematical Textbooks in Uee in Montreal High 
School since 1891. 

1891. Todhunter's Euclid. 

Todhunter l s Algebra. 

Hamblln Smith 1 s Elementar.y Trigonometry. 

1892. Hall & 3teven's Euolid. 

C. Smith's Algebra. 

1907. Hall & Knight's Algebra. 

1910. Hall & Knlght's Trigonometry. 

1911. Hall & Staven's 3chool Geometry. 
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TABLE v. 

McGill Normal School (1860-1890). 

Course of studY in Mathematics. 

1860. Janior class 
(elementary diploma} 

Senior class 
(model diploma) 

Geometry Euclid Bke. I-Ill. 

Algebra to qQadratio equations. 

Geometry Euclid Bks. IV & VI. 

.Algebra 

Elements of solid geom. 

to binomial and ex­
ponential theoreme. 

Trlgonometry Elemente. 

1870. Elementary school clase Geometry Euclid Bke. I-Ill & 
deductions. 

Model echool class 

Aoademy claea 

.Algebra to quadratio equations • 

Logarithmic, algebraic and geom­
etric arithmetic, quadratic 
equations, ratios and progrese­
ione, theorem of undetermined 
coefficients, binomial & exponen­
tial theoreme. Euclid Bks. IV 
& VI. 

Trigonometry, eolid geometry, 
theory of equations, mechanics 
and ae tr on omy. 

1880. Elementary sohool class Geometry EUClid Bke. I,ll and 
deducti ons. 

Model sohool class 

Algebra to eimple equations in 
three unknown qQantities. 

Geometry Euclid Bke. lIlt IV, 
VI; application to mensuration. 

Algebra Quadratic equations, 
ratios and progreeeions, theorem 
of undetermined coefficients and 
binomial theorem. 
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Academy C1ase Trigonometry, solid geometry 
and mechanics. 

1890. Elementary school class Geometry, Euclid Bk. I and 
deducti ons. 

Model school class 

1900. No record. 

Algebra to simple equations in 
one unknown and problems. 

Geometry, Euclid Bke. I-IV and 
applications to mensuration. 

Algebra to quadratic equations 
Plane Trigonometry. 
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TA~E VI. 

REGULATIONS FOR ADMISSION TO MCGILL UNIVERSITY. 

Faculty of Arts. 

1860. Geometry Euclid Bks. I-Ill. 

Algebra to quadratic equations. 

1870. First Year; 

Geometry Euclid Bke. I-II!. 

Algebra to simple equations. 

Second Year: 

Geometry Euclid Bke. I-IV, VI, Dafe. of Bk. V. 

omitting Bk. VI, 27, 28, 29. 
1 

Algebra to end of quadratic equations. 

Trigonometry to solution of plane trianglee. 

18BO. Firet Year: (passing only) ae in 1870 first year. 

(First Year (fIrst claes, second claes, paeeing and 
( exhibitions) 
( 
(Second Year: as in 1870 second yasr. 

1890. Firet and Second,Years: (paeeing only) as in 1880. 

First Year Higher Examinatton Geometry Euclid Bke. I-IV. 

Algebra to harmonic 
progressione. 

1900. Mathematics Part I: 

Geometry Euclid Bks. I-Ill and easy deductions or 
equivalent. 

Algebra Hail and Knight's Algebra to end of surds or 
se in a similar textbook. 
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Mathematics Part 11: 

Geometry Euolid Bke. IV & VI, Defe. of Bk. V and eae,y 
deductions or equivalent. 

Algebra Progressions, ratio, proportion, variation, 
permutations and combinations, binomial 
theorem, logarithms, interest and annuities. 

Trigonometry Measurement of angles, trigonometrioal 
ratios of one angle, two angles or multiple 
angle 

Faculty of APplied Scienoe. 

1880 • 

1890. 

1900. 

First Year: 

Geometry Euclid Bke. I-Ill. 

Algebra to simple equations. 

Second Year: 

Geometry Euclid Bke. I-IV, VI and XI, Defe. of Bk.V. 

Algebra to end of quadratics. 

~igonometry to solution of plane trlangles. 

Junior Matriculation as in 1880 firet year. 

Senior Matriculation as in 1880 second year. 

Mathematics Parts I and II as in Faculty of Arts. 
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From these tables it oan readily be seen that 

about 1855 mathematioal subjects were taught in the two high-

eet olaeses of the six years secondary school course merely as 

a preparation for more advanced mathematical study in the univ­

ersity. The course of study was ambitious, especially in 

geometry. In one year practically the whole of Euclid's Elemente 

was studied: this wae followed in the sixth form by a couree 

in solid and spherical geometry, plane trigonometry and mensur­

ation. In algebra the work proposed was less startling. In 

the fifth for.m the subject was studied to the end of simple 

equations, and the oontinuation in the next year had no speCi­

fied limit. However, as the course in geometry during the fifth 

form must have proved overpowering, within five years the stu~ 

of geometry was oegan in the fourth form, and the eolid and 

spherical geometry wae omitted from the course of study in the 

laat year. In 1864 the amount of geumetry et~died in the fifth 

form was still further curtailed,and only the definitions of 

the fifth and sixth books of Euclid were required, and that in 

the eixth for~ The course in algebra meantime remained un­

changed in the control of the fifth and sixth years. There wae 

no alteration in thie programme till 1870 when the school passed 

under the direction of the Protestant Board of ~chool Commiss­

ioners, after whioh date for twenty y*are no record is available 

of the work attempted in mathematics. 



-31-

In 1891 the school was reorganised with the last 

four of the six forme in the high school inclnding secondary 

school subjects, espeoially Latin. But mathematics was again 

confined to Forme V and VI, though in the following year algebra 

was begun in the third form and during the next twenty years 

received increaeing attention there: till in 1914 it was con­

Sidered expedient to oegin it one year earlier etill. This may 

prObably have oeen due to the demands of the .biaoulty of 

Applied ~clence. Geometry, however, remained a subject of 

study for only the last two forme till 1923, though the time 

per weak allotted to it in Form V was more than doubled. In 

1923 it was begun in the ninth grade (the former fourth form), 

and it receives even more attention now than it did then in 

that grade. 

The study of geometry in Montreal echoo1e hae been 

strictly Euclidean in ite nature ae far aE the records consult­

ed sho.. The textbooks of geometry used in the Faculty of Arts 

in MoGill University, as far back ae the Calendars in the 

Bedpath Library bear witnese, have neen various editione of 

Euclid till l~ll, .hen Hall & stevene' "School Geometry" wae 

introduced; and tnese were also for the most part the bOOks 

employed by the High School. In algebra the booka used were 

Colenso's, Todhunter's, C. Smith's and Hall & Knight's in both 

High School and University. Hall & Knight'e Algebra has been 

in nae since 1911. In 1910 Hamblin Smith's "Elementary Trig­

onometry'· wae replaoed by Hall & Knight's in the 19 ork of the 
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final year of the High School. Since 1911, therefore, the 

textbooks required for mathematical work in High S'chool and 

in the :flret year of' the J.!iaculty of Arte at McGill Universi ty 

have remained unchanged. 
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CHAPTER Ill. 

The Values of the Teaching of Mathematics. 

The tripartite divlsion of value into the practical 

or utilitarian, the disciplinary and the cultural ie ae con­

venient in the study of mathematics se in that of any other 

school subjeot. It muet be borne in mind. however, that die­

cipl~nary value ie in some measure utilltarian, while the 

cultural may also be lncluded if utility ie interpreted ae 

fully as m~ be. The division ie not then abeolutely definite, 

though some of the argwment that has been raieed on this quest­

ion would lead one to expect a natural boundary between each 

pair. 

In the 1857-58 Prospectwe of the University of MoGill 

College, Henry Aepinwall Rowe, Rector of the High School and 

Professor of Mathematics and Natural Philoeophy,statee in his 

srummary of the aotivitiee of the pupils of the High School De­

partment: ~Mathematics have an hour daily assigned to them as 

soon as the faculties of the Pupil are sufficiently developed 

to oope with the dIfficulties of the subjeot. They are the 

grand means of strengthening and disciplining the reason; a 

knowledge of them is indispensable in the Engineering profesEion 

and in the Mechanioal Arts; and the pursuit of them affords a 

very high and pure pleaeure to the actIve and inquiring mind." 

In effect he alaims for mathematios a unique standing among 
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other enbjects for disciplinary value, utilitarian value in 

rather a restricted field and cultural value for moet of its 

students. 

More than forty years later Professor D. E. Smith 

quotes with approval from a paper nOn the Teaching of Elementar,y 

Algebra't, read by Profeseor W. H. H. Hudson before the Educ­

ational 30ciety in 1886, "I maintain, therefore, that algebra 

is not to be taught on account of its utility, not to be learnt 

on account of any benefit which may be euppoeed to be got from 

it; but because it ie a part of mathematical truth, and no one 

ought to be wholly alien from that important department of 

hwman knowledge." Smith adds: "Useful It (i.e. algebra) IS, 

and that to a great degree in all eubsequent mathematical work; 

but for the merchant, the lawyer, the mechanic, it ie of slight 

practical value." The disciplinary value of algebra he dis­

cusses in the quotation "We need it aleo ae an exercise in 

logic; to follo~ the logio of the proceee (i.e. finding the 

R.O.F. of three functions), to keep the mind intent upon the 

operation whlle performing It, herein lies mnch of the va1ne of 

the subject--here is to oe sought ite chief raieon d'Stre." 

On euoh grounds he introdnces questions such as that mentioned 

above or the extraction of the fourth root of a polynoDdal, 

though he admits that it is highly improbable that necessity 

for euch operations would occur even in subsequent mathematios. 

He oautions us, however, not to be extreme in pushing our 
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olaims for the ethioal value of algebra. 

Hie reasons for the study of geometry are twofold, 

"the practical side of the subject in simple meneuration, and 

the culture slde in the logic which enters into It to such a 

marked degree." The cultural value, "almost the only value whioh 

formal demonstrative geometry has," he su.bdlvidee into two 

phases. Geometry is necessary for general information, a defence 

which he states can be advanced ae justifioation for the re­

tention of any traditional subject in the curricu.lum, and for 

"its Talue as an exercise in logic, ae a means of mental train­

ing, 'as a discipline in the habite of neatneee, order, diligence, 

and above all, of honesty. I'"~ Hie quotation ie from G. B. 

Mathews in the School World, vol. 1 (1899). 

Dr. J. W. A. You.ng devotee a long chapter to the 

exposition of the purpose and value of the etudy of mathematics. 

He swmmarises his discussion of the values of mathematics under 

the following heads: 

(1) utilitarian, in which it ie second only to the mother 

tongue; 

(2) ae a fundamental type of thought, characteristic of 

all civllisations; 

(3) as a tool for the study of nature; 

(4) as exemplifying especially well certain modes of 

thought, e.g., understanding statements, noting facts, and 

making lnferencee. In ma.thematios the "form of reasoning ie 
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the ideal toward2 which all other reasoning strives; owing, 

however, to the simplicity and narrow range of mathematical 

inferences, mathematios oan only give the beginnings of the 

requisite practioe"; 

(5) as cultivating reverence for truth, the habit of 

sel~-ecruti~, the power of attention, and other minor mis­

oellaneous values. PFrom England Mr. G. st. L. Careon in an 

essay, "The Educational Value of Geometry't, first published in 

1912 in the ISpecial Reports of the Board of Education on the 

Teaching of Mathematios, No. 15', warns against giving undue 

prominence to considerations of praotical utility or to the 

plea that every educate·d man should have some idea. of a subject 

of euch wide utilltY,on the grounds that many other subjects 

have higher claims on suoh a basiS of disorimination and that 

it would suggest that the aim of the teaching of geometry is to 

provide encyclopaedic knowledge. 3uoh justification, he remarks, 

even if it is ueed ae of secondary importa.nce, is apt to defeat 

the aims of those propOSing it and to harm educational ideals. 

So he hae to find reaeone sufficient to explain 

how practically every university follows the lead of Plato and 

exhorts "Let no one enter without geometry." ttSnch recognition 

of the subject by educationalists who are not mathematiCians 

implies an inherent value which must be expressible in non­

technical terms," and which the mathematical teacher must be 

quick to appreCiate and to realise in. the school: snch a etate­

ment, however, implies the infallibility ot univereitiee se 
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a~thorltles on educational matters and neglects to take 

full account of their conservative tendency which makes for 

the preservation of obsolete and obsolescent content and 

methods. The basis on which he seeks to jnetlfy the univerea1 

teaching of geometry is threefold: 

(1) "the presence of schemes 01' deduction baeed on 

statemente which find universal acceptance as deecriptione 

of onr space ImpreeeIons must make for good in the child devel­

opment." He analyses the sequence of the geometrical proceee­

es as separatIon of essential from irrelevant considerations, 

erection on the data obtained of continuous chaine of reason­

ing and discussion of the interdependence of the premisses. 

(2) ~The contemplatIon of nnassai1able mental structures 

suoh as are found in mathematics cannot but raise ideals of 

perfection different in natnre from those found in the more 

emotional creations of literature and art." 

(3) Geometry has peculiar value in relation to other 

branches of science. 

Arthur Schultze in "The ~eaching of Mathematics 

in Secondary Schoo1e n , publiehed at the same time BE. Careon'e 

essay#discussee the reaeone for teaching mathematics under the 

same three heads: but. though hie book ie written with the 

stated purpose of making mathematical teaching less inform­

ational and more disciplinary, he doee not fail to emphasise 

the great usefulness of mathematics to our civilisation. He 

shows, however, that thle ie not the same ae ueefulness to 
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every individual, and hie final verdict ie that though mathe­

matics has soma practical value for all students, even to an 

extent greater than many other high school eubjecte, ite 

teaching in secondary schools can hardly be justified on util­

itarian grounds. The chief disoiplinary value of mathematics 

11es in the ~fact that it exercises the reasoning power more 

and claims from the memory lees than any other secondary school 

enbject". ~he characteristics of the reasoning in mathemat­

ioal work to which he paye particnlar attention are simplicity, 

accuracy, certainty of results, originality, similarity to 

the reasoning of ll~e,and amount. 

The claim for the similarity of mathematical 

reasoning and that used in daily life is probably the most 

astounding. He explains later that the mental qualities cul­

tivated by mathematical study are a necessary but not a suffi­

cient reason for euoaees in the affairs of life. "More than 

one businese man hae testified that he owee hie euocee~ in 

life to the habits of exact thinking whioh he formed while 

studying mathematios". We oannot doubt this statement or the 

good faith of the busineee men quoted, but Schultze does not, 

and,ae far as we can Bee just now, cannot prove that snoh men 

would have had Ieee succeee in life if they had studied no 

mathematio2 whatsoever. He is not unaware of the controversy 

that had started by this time when psyohologlsts had denied 

the existenoe of general mental discipline: but he condemne 

pedagogy and psychology ae not being exact sciences and their 
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findings as only approximately true, so thin and ineeoure ae 

to be swept away by the verdict of any mathematical teacher on 

the etrength of his own experience. 

Some ftminor fanctione n of mathematical study that 

he etatee are worth passing notice. He holds that mathematios 

oan develop the power of oonoentration, the constructive Imag-

ination: that it promotes mental self-reliance and develops 

character by training in eyetematic and orderly habits and by 

stimulating the will power through maetery: that good teaching 

in mathematics increasee the ability of the pupile to uee the 

English language correctly, and finally that acquaintance with 
is 

the fundamental faote and methods of mathematics &Pe neceesary 

for general culture. 

These are the opinions of four of the most emin-

ant authorities on the teaching of mathematics of the present 

century, but one does not require to eearch far to find views 

that confliot more forcibly an~ fundamentally than the minor 

differences which they express. 

Professor Franklin Bobbitt, for example, in his 

~How to Make a Currioulwm' takes a novel attitude to the quest­

ion and treats it in a refreshing and rather unorthodox fashion. 

He emphasises ~rom the outset the neceeelty of the quantitative 

aspect of things, so that from his point of view "in sohool 

life ••• mathematics should be primarily not a matter of solv­

ing difficult problems, but rather a matter of continuously 

viewing for many years the quantitative aepect of things, and 



-40-

of thinking in accurate terms": a position that we are unfort­

unately obliged to confess is seldom achieved even by thoee who 

have had what is now considered as a good mathematical education. 

His remedy le to decrease the abstract mathematics and to del­

egate to other departments quantitative treatment of their 

subject matter. The intellectual satisfaction, to which the~e 

others have drawn careful attention, he repudiates except for 

thoee of large native intellectual endowment, though I imagine 

he ie unfortunate in his experienoe of the teaching of mathe­

matics since he statee that tteven wi th the intellectuallst;-, in 

the majority of casee, the intellectual hunger here ie not 

particula.rly etrikingtt
• He scoffs at the disoipl.inary vallle, 

baSing his contempt on the waste of time and energy, which could 

be employed for activities, the .orth of which hee been eub­

etantiated. 

In another recent book on ttThe Teaching of ElemeB­

tary Algebra" Paul Ligda hae concluded with a justification of 

the subject in school and in life. His aim ie to teach the 

pupil to eolve problems, rather than to teach him definite pro­

blems; to develop Skill, habits and attitudes in preference to 

giving him knowledge. But he emphasises one point that most 

of his opponents have neglected to consider. The fact that few 

people uee algebra in their daily life--and the argument is 

equally cogent for other branches of mathematics--is no sound 

reason for the conclusion that little of the eubject should be 
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ta~ght. From hie own experience in induetrial construction 

work he has found that many eit~ations in which algebra would 

be of the highest vQl~e are not taken into account by attempts 

to make a eurvey of such cases, for the simple reaeon that 

these men who were placed in such circumstance were frequently 

unable to realise the need of the subject, through eheer in­

ability to appreciate its potentialities. His diecuesion of the 

matter le extremely valuable: for though he was doubtless pre­

judiced, he was able to compare the efficiency of a worker 

with mathematical training of the kind he advocates with that 

of those who were denied it. He reaches a conclusion that is 

satiefactorl1y similar to that o~ Bobbitt'e, which wa~ attained 

on more theoretical considerations. The reiteration of the 

necessity of the ability to recognise the quantitative aepect 

and of subsequent manipulative ski11 and accuracy in ite treat­

ment shows that recent work ie tending to a more general re­

cognition of one of the major values of the subject that hae been 

slighted by those reared in the mathematic€ of a more academic 

charaoter. 

Nearly thirty yeare ago ~rofeeeor John Perry 

uttered his plea for the teaching of geometry on utilitarian 

gro~ds before an audienoe,Eome of whom must have been deeply 

grieved and ehocked,to judge by the criticiSms that have been 

published with the paper he read before the Mathematical Section 

of the British Association. He inoludes indeed "the develop-
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ment of the mental power and eoul" in hie conception of uee­

fulnes2, and even the paeeing of examinations, the latter being 

the only form which had not been almost entirely neglected. But 

the usefulness of the eubject that he especially commends ie 

in the aid to the study of science, in the criticism and mastery 

of mattere usually accepted on authority and in the provision 

o£ mental tools under control. 

D. E. ~mlth in oollaboration with Professor W. n. 

Reeve has lately given in a few lines the purpose OI the study 

of mathematics in the secondary echool. The subject is pree­

entad to allow the pupils knowledge of lte meaning and to make 

poseible further advance according to their needs and inclinat­

ions: an aim that seems at first eight indefinite and of com­

paratively little importance to the teacher. It comprises, 

however, many o~ the argwmente that other writers have advanced, 

and ehowe the modern tendency not to dogmatise on a topic which 

ie of such universal moment. They elaborate it in a discueeion 

of the aims of specific branches, intuitive geometry, algebra, 

numerical trigonometry and demonetrative geometry,and they 

reinforce it by an elaborate treatment of the objectives to be 

obtained in mathematlce studied in ite various forms and in 

different situations. Tbeee various views serve to show the 

divergence that has exieted in the opinion at mathematioians 

and of teachers of mathematiCS as to the value of their eubject 

in the curriculum of the secondary echool. AS a result of in­

vestigation along psychologioal and sociological lines much 
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that was held as snre has been discredited. much that failed to 

get recognition has been put on certain footing. But before we 

turn to oonsideration of the advances made by educational pey­

chology and sociology in the determina.tion OT the value of mathe­

matics it may be well to make several remarks on mattere. neg­

lect o~ which in the past hae vitiated the whole diecwssion. 

In the first place. there i~ lack of uniformi ty in 

the treatment of the value of mathematical education se to whether 

one should interpret it ae mathematical instruction as it now ie 

or as it might be. If we reetrict ourselves to the present meth­

od of treatment of the subject. we Iace the further difficulty 

of meeting samples which vary considerably: eome even yet teach 

not only the propositions ae to be learned verbatlm,but also a 

close approximation to this view with deductions as well. On the 

other hand, some advocate and suooessfully employ the practice 

of having the pupils develop the subject for themselves under 

careful and tactful guidance. 

AS a reeult,too,of this indefiniteness in the mean­

ing of the teaching of mathematics, its value in practical 

matters often euffers considerably. Many realiee that their 

mathematical education hae not fitted them to meet in any senee 

adequately the situations of real life in which it is to be 

presumed that the greatest requisite ie along mathematical lines. 

The different needs of different pupils who are to 

have dlfferent careere le another coneideration that must be 

faoed before we can discuse the queetlon of valQee authoritative­

ly. At the present moment, it le openly admitted that the 
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curricula in mathematice in the Central schools of England 

and the Advanced Dlvieione in Scotland ie a mere makeshift--a 

truncation of the courses of study employed in the secondary 

schools~and there are few who pretend that this echeme approaches 

the ideal. 

The main contributions of educational sociology can 

be classified under two headings. In the firet place,it emphas­

ises the need for reoognition of the fact that varioue pnpils 

have different needs as a result of the couree which they intend 

to pursue at echool: that mathema~ice ae well se other subjects 

must be treated eo ae to give in each and every course its 

fullest value, and that it ie no justification to olaim that be­

cause it wae first introduced in the seoondary school which cat­

ered in the main for those who intended to proceed to the univ­

ersity, it iE unnecessary to give equal consideration to the 

eduoation of those othere who have lese ability and no deeire 

for the higher reaches of inte1lectual attainment. 

Secondly, the needs of various communities must be 

considered. The caee in which this hae been recognised effect­

ively le in the university where the various faculties--arts, 

applied science, arohltecture--have mathematical coureee Whioh 

differ in great part from each other. But the municipal and the 

rural school, the pupil who intends to prooeed to the university 

and the one whoee aim ie the engineering workshop or the office 

desk, have usually followed by compulsion the eame couree of 
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study in the classroom. 

Psychology with quite a different pOint of view 

brings ne to the same conclusion that greater attention mu£t 

be paid to the differences between pupils. Euclid'e "Elements" 

was an attempt at logical development of theoreme that had been 

dl!covered in haphazard order during the prece,dlng centuries. 

It is difficult for those exceptional cases who appreciated 

this logical order in the days of their YJuth to realise that 

it is quite unnatural for the boy of thirteen or fourteen. By 

the time he is reaching manhood the logical nature of ~he 

subject probably will appeal to hi~, but for earlier years the 

psychologioal order is muoh to be preferred,.nd here as in 

many other cases the psychological and the historical orders 

are very closely akin. 

A etudy, then, of the value of mathematice in 

the field of education must take into account the various diff­

erences in communities, in schools, in pupils, it should be 

governed rather by consideration of the most effective teach­

ing in each case rather than by a criticiem of unsatisfactory 

existing systems. With this in view one finds it hard to 

criticise any of the objectives that have been mentiJned in 

the previous chapter. Probably most enter in some degree, 

however slight, in different systeme. It ie rather in their 

relative importance that we eeek their value. In the former 

supplementary course in Scotland, which has been replaced by 
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the advanced division, in the central echoole of England, the 

junior high school in U.S.A. and the intermediate gradee OI 

Canadian echools, the aim of the mathematical instruction must 

approach more to the practical than the disciplinary and the 

cultural. As a generel rule the useful, the dieciplinary and 

the cultural ~ollow in that order in hietorical development, and 

it ie probable that they should appear in the same order in the 

education of the child. But the order ie not invariable md 

often the cultural leads to the ueeful ae i£ seen in recent app-

lications of epeculative science. 30 that to make a couree o~ 

study for the first years of high school in which utilitarian 

value alone ie recognised Is ae mietaken policy as to neglect 

the useful altogether. 30, too, in the eenior grades ie it un-

wlee to divorce mathematical study entirely from ite application. 

Those who are to be engaged in applied science in after years 

will not hesitate to accept this view, but even the pure mathe-

matician to-day finds that hie work finds application eo readily 

in allied sciences that few can afford to neglect their claims 

to attention. 

~ny of the works and much of the etudy that hae 

been cited in addition to diecus~ion of specific probleme by 
Q 

leading authorities has been utilleed and incorporated in ~ 

Beport of the National Committee on Mathematical Hequirements 

which wae organised in 1916 by the Mathematical Association of 

America. It attains comprehensivenee~ with brevity by discussing 
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the matter according to the parte played by the different 

aime--the practical, the disciplinary and the cultural and the 

various stages and topics in which one or other predominates. 

Under practical aims are mentioned the understanding of the 

language of algebra, the study of Ite fundamental laws, ability 

to interpret graphic repreeentations: familiarity with common 

geometric forms, the development OI apace perception and the 

exercise. 

The disciplinary va1tle was made the eubject of a 

epecia1 inveetigation oy Miss Vevia B1air who reviewed the 

experiments and discussions of psychologiets that were eub­

sequent to those of Thorndike and Woodworth in 1901. The in­

ferenoes derived from the oonsideration of theee were submitted 

to some of the leading educational psychologists in America and 

conclusions based on their opinione were formulated. There is 

almost unanimous agreement that transfer doee exist. that there 

is possibility of zero or negative transfer and that in very 

fa. experimente is the full amount of transfer shown. But the 

moet notable contrlbutlomare that the amount of transfer ie 

to large extent dependent on the methods of teaching and that 

it ie moet evident with reepect to general e1eDents--ideae, 

attitudee and ideals. The conclusion Is, therefore, fairly 

definite that transfer of training ie a valid aim in teaching. 

Thus as a result not of arguments based on introspection or on 

seemingly logioal necessity, but in direct coneequence of ex­

perImental work, the dieoiplinary aim of the teaching of mathe­

m~tics is validated. It includee the aoquisition of the con-
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cepte ~hich are required for quantitative thinking; the ability 

to think in euch concepte, which neceeeitatee training in the 

analysis of the situation, in the reoognition and expresEion 

of relations between the eesential factore and in generalis­

ation; the acqqisition of attitudee and of the idea of relat­

ionship or dependence. 

aome of the cultural aims muet oe delayed till 

the later stagee of mathematical study. but eorne are valid 

right from the outset: euch, for example, are the appreciation 

of beauty, ideals of perfection and recognition of the power 

of mathematics. 
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CHAPTER IV. 

The Teaching of Mathematics in the Province of Quebec. 

The Protestant schools in the Province of 

Quebec are divided into three types - Elementary, Intermediate 

and High Schools. The elementary echool includes Grades I 

to VII, the intermediate echool,Gradee I to IX and the high 

school,Grades I to XI. In other words, the course of study 

ie completed in eleven grades, which are divided on the 7-2-2 

basis, though many schools have in addition a kindergarten or 

preparatory claee. (This description of the grouping of the 

gradee ie not in accordance with that given in the "Memoranda 

of Inetructione for Teachers of the Protestant Intermediate 

Sohoole and High Schools of the Province of Quebec", which 

statee that the division ie on th~ 6-3-2 plan, a claseification 

that is not followed, however, in a publication from the Pro-

vincial Secretary'e Department, "Educational Statistics of the 

Province of Quebec for the school year 1926-27", the moet 

recent issue available. Here Grades I to VII are grouped as 
• 

Elementary, Grades VIII and IX as Intermediate and Gradee X 

and XI aa High Sohool. Grade VIII cannot be taught in an 

Elementary School, nor Grade X in an Intermediate School, 

~nless epaoial permieeion ie obtained from the Director of 

Proteetant Education. In only one elementary echool in Montreal 
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ie there teaching beyond that of ~rade VII. while few elemen­

tary schoole which have inetruction ae far as ~rade VI die­

continue it at that pOint. West Hill High School, however. 

begins its couree in the seventh year. though a considerable 

number join Grade VIII from other echoole of the neighbourhood. 

The division of the course of study into three periods. which 

last reepectively for seven years, two years and two years. 

seems to have IDJre juetitication from these facts than the 

other~. At all events. the queetion~however important for pur­

posee of adminietration. ie a minor ane here, ae no advanced 

IDa.thematios ie taught prior to the eighth grade in any school. 

The nature of the seoondary grades - a term whioh 

ie here underetood to include Gradee VIII to XI from both 

intermediate and high schools - has been changing rapidly dur­

ing the pre~ent century in the Province of Quebec ae elsewhere. 

The number of pupile in the intermediate and high school grades 

hae increased greatly in the paet few yeare, aE even caeual 

inspection of the liguree in the tables on pages 51 

and 52 will show. Unfortunately. it has been impoesible to 

obtain exact figures or even reasonably reliable estimatee of 

the Proteetant population of eecondary echool age (roughly 

between thirteen and seventeen years) either in the Province 

of Quebec or in the Clty of Montreal. But a fairly satisfactory 

and 2ufficiently strIking comparison can be drawn from the 

corresponding numbere enrolled in elementary and in eecondary 

grades during the laet few yeare. 



Year 

1914-15 

1915-16 

1916-17 

1917-18 

1918-19 

1919-80 

1920-21 

1921-22 

1922-23 

1923-24 

1924-25 

1925-26 
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TABLE VII. 

NUMBER OF PUPILS ENROLLED III PROTESTANT 
SOHOOLS OF THE PROVINCE OF QUEBEC. 

( a) Klndergarten- (b) Grade VIII- Ratio (8) 
Grade VII Grade XI 

50.975 4,127 12 • 1 • 

54,948 4,151 13 • 1 · 
54,271 4,205 13 · 1 · 
50,856 3,691 14 · 1 · 
54,032 4,134 13 · 1 · 
55,218 5,584 10 · 1 · 
66,536 6,307 '3 : 1 

59,117 7,156 8 · 1 · 
62,326 7,729 8 · 1 · 
61.972 7,990 8 · 1 · 
62,420 8,086 8 · 1 · 
62,215 8,377 7 · 1 · 

I 

I 

. (b) . 
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TABLE VIII. 

1TUMBEB OF PUPIL3 ENROLLED IN THE SCHOOLS unDER TEE CONTROL 
OF THE PROTESTAnT BOARD OF SCHOOL COlvTIvIISSIOUEBS 0]' THE CITY 

OF MONTREAL. 

Year ( a) Kindergarten- (b) Gra.de VIII- Ra t 1 0 (a): ( b ) 
Grade VII Grade XI 

1907 9,918 471 21 · 1 • 
1908 11,170 513 22 • 1 · 1909 11,329 509 22 • 1 · 1910 13,264 505 24 · 1 • 
1911 14,560 533 2.7 · 1 · 1912 16,016 552 29 · 1 · 1913 18,102 614 29 · 1 · 1914 19,983 696 28 · 1 · 
1915 20,888 790 26 · 1 • 
1916 21,227 813 26 · 1 · 
1917 21,601 855 25 · 1 • 
1918 24,442 944 26 · 1 · 
1919 25,565 1,094 23 · 1 · 
1920 25,712 1,230 2'1 · 1 · 
1921 28,153 1,861][ 16 · 1 · 
1922 28,786 2,866]£ 10 · 1 • 
1923 28,431 2,936- 10 · 1 · 
1924 28,288 2,9001£ 10 · 1 · 
1925 27,915 2.9511£ 9 · 1 · 
1926 27,915 3,2063£ 9 · 1 · 
192'1 27,969 3,578- 8 · 1 · 
1928 27,590 3,809]£ '1 · 1 · 

x Theee figures inolude nwmbere from Grade VIII in eome 

elementary schools. 
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The High School of Montreal was founded in 

1843 and transferred to the direction of the Protestant Board 

of School Commissioners of the City of Montreal in 1870. The 

High ~chool for Girls, which was opened in private dwellings 

in 1875 9 was transferred to the High School Buildin~ in 1892. 

In 1906 the Commercial and Technical High School was opened, 

when pupils of the Senior School were traneferred to it. The 

classes of the Commercial side were organised as classes of 

the Commercial High School in 192.2'9 and the pupils of the 

Technical side were transferred to Baron Byng High School, which 

was opened In the same year. In 1921, West. Hill Hlgh School 

was transfe~Ted to the Board. 

As a result of the foundation and transference 

of these hign sohools about 1922, the figures whioh appear for 

the enrolment in the secondary grades of Montreal prior to 1922 

and immediately succeeding cannot be interpreted as indicative 

of euch a oonsiderable increase as wouLd at firet sight appear: 

for the nambers are those in schools under the direction of 

the School Commiseioners. Bnt the statistics for the City of 

Montreal subsequent to that year show the trend of increase in 

soarce1y Ieee startling fashion. In 1923, the nwmber of pnpils 

in the elementary grades of the schools of Montreal was more 

than 28.000, and in the secondary grades lees than 3,000, the 

proportion of the number of secondary to that of elementary 

pupils being approximately 1 : 10. In the reglstration of 

1928-29 the nnmber~ pupilS enrolled in the elementary grades 
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of all schools wae Ieee than 28,000, while in the secondary 

gradee of the high schools the nwmbere had risen to over 3,800, 

en increment of about thirty per cent, the ratio of the figuree 

for eecondary and for elementary enrolment being now 1 : 7. 

The educational etatietice of the province, 

however, do not euffer from this defect of alteration of the 

nwmber of schools, and of districts eerved thereby, under the 

direotion of the Proteetant Committee. Consequently, the 

figures for a longer period are valid, though these for the 

last two years have not been obtained. Since 1918-19 the ratiO 

of the nwmber of eecondary pupils to that o~ the pupile attend­

ing elementary grades hae increased from 1 in 13 to 1 in 7, 

which it attained in 1925-26. Though the change in the enrol-

ment of the elementary school during thiE interval hae not been 

negligible, it ie overwhelmed by the nwmbers of the secondary 

grades which have more than doubled themselves in the epace 

of seven yeare. 

As ie seen from the table on page 15, which ehows 

the nwmber of hours per week allotted to the study of geometry, 

algebr~ and trigonometry during the ees2ions from 1891-92 

till 1928-29 in the High School of Montreal, mathematics hae 

been gradually recognised as worthy o~ more attention in the 

curriculwm of the eecondary schools of the city. To-day the 

study of algebra is begun in Grade VIII, the first year of high 

school, and a beginning to geometry ie made in the follo~ing 

year; arithmetic also holds a place in the course of study 
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for these two years, but it ie discontinued in Gradee X end 

XI. Geometry ie studied by all for three and a halT hours and 

algebra for two and a half houre per week in Grade X; but thoee 

pupile who do not study Latin have one and a half hours per week 

for extra geometry and two and a half of extra algebra. As a 

reeult the course of study in the c§8e of theee pupile is much 

more inclusive than that of the others. In the final year, two· 

and a half hours per week are devoted to geometry and to algebra 

and one and a half to trigonometry. But only those pupl1e who 

do not take Latin study trigonometry, and they have two and a 

half houre weekly for extra mathematics. 

The course of study is determined by certain pagee 

or sections of the mathematical textbooks in use--Hall and 

stevene' "School Geometry", Hall and Knight'e "Algebra" and Hall 

and Kni ght~s "Elementary Trigonometry". The "extra mathematiCS", 

which is studied by the pupile who do not take Latin in their 

course, is intended to be of assistance to the pupils mainly 

in their physioal SCience, for the study of which the limited 

course that i2 poeeible in the regular period is insuffioient. 

It coneiete for the moet part of graphical algebra, and ie taken 

w Ith epacial sections of Hall and Knight 'e tf.Algebra" ae the 

textbook. 

This couree of etudy may be taken ae typical of 

that of most of the high schools of Montreal. In eaoh case the 

studY of algebra is commenced in Grade VIII, a year before 

geometry is studied. But only the very elements of geometry 

and algebra are treated of before Grade X, and for the two 
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last school years the subjecte have quite an important place 

in the curriculum. 

In the schools ~utwi~ the city mathematice ie 

not begun eo early in the echool couree and in most casee it ie 

not treated so fully. In the "Memoranda of Instructions for 

Teachers in Protestant Intermediate Schools and High Schoole 

of the Province of Quebec tt it ie stated that "Superior Schools 

that desire to d:) eo may begin the study of Algebra and 

Geometry in Grade IX but departmental examinations in theee 

subjects will not be provided for that grade. In Grade X 

either Algebra or Geometry is neoee~ary and both may be taken: 

either has the value of one unit in a couree for which the 

minimwm ie 9 units and the maximum 12. In Grade XI the same 

condition holds! one ie necee~ary and both may be included in 

the coures, eaoh having a value of one unit in a total which 

ranges from 8 to 10: but advanced algebra ie al~o optional as 

a Single unit and it is poeeible to take advanoed geometry 

and trigonometry which have two units for credit aeeigned to 

them. 

The course of study in the subject ie choeen in 

gfeat part to correspond to the requirements of the examinat­

ions held at the end of the eleventh year: it ie doubtful if 

it ie more correct to say that the examinattone are oased on 

the couree of study. These examinations are the High School 

Leaving Examinations and the Matriculation Examinations of 

McGill Univereity. The limits in the eubjecte of the eleventh 
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year for the High School Leaving Examinations are given in the 

Prospectus of the High Sohool of Montreal (1928-29) as follows: 

Geometry: Hall & stevens', pp.I-203, 219-265, 267-269, 274-276. 
Theorems 66, 70, 71, 72. 

Algebra: Hall & Knight, pp. 1-281, omitting exercises marked 
with an asterisk. 

That is, the couree in geometry includes the substance of 

Euclid Books 1,111,11 and Vi with the omission of several the-

orems which are particularly difficult for the secondary ~chool 

pupil, either in their intrinsio nature or through lack of 

ready application in deductions. That in algebra goee ae far 

as the study of Simultaneous quadratio equations, the theory 

of indices, elementary eurds, ratiO and proportion. 

The couree of study in advanced mathematice ae 

given in the ~Memoranda of Inetructione for Teachere" includes 

Algebra: Hall & Knight's Elementary Algebra (omitting chapters 
40-42,inclusive); 

Plane and Solid Geometry: Hall & stevens' School Geometry 
to Theorem 98, inclusive; 

Trigonometry: Hall & Knight'e Elementary Trigonometry, 
Chapters I - XIX, inclusive, omitting pages 212 to 230. 

In algebra this requires knowledge of the pro-

greseions, theory of quadratic equations, permutations and 

comblnations, binomial theorem, logarlthms, lnterest and annuit-

lee and graphical repreeentation of functions. The further 

stady of geometry requires a more systematic and extended 

knowledge of Euclid's Elements Books I - VI, of Book XI, and 

also of the elements of modern geometr,y, for example, the 
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theor.y of polare, inversion and the theorems of Menelaus and 

Cava. Hall and Knight's Elementary Trigonometry ae far ae 

Chapter XIX deale with the elements of the ~ubject up to and 

including the trigonometrical functions of compound anglee, 

the solution of plane triangles and the uee of inverse cir­

cular functions. 

In the subjects of the Matriculation Examination 

for a&miesion to the Faculty of Arts at McGill University 

Elementary Mathematics in which two papers, one on algebra and 

one on geometry, are set, ie compulsory and allotted 2.00 

rnarke out of a total of 1,000. Advanced Mathematics ie opt­

ional and has value of 100 marks for the B.A. couree, and 200 

for the B. sc. course in Arts, though in the vepartment of 

Architecture it ie compulsory and carries 200 marks se ita 

total. Candidates for admieeion to the Faculty of Applied 

Science for coursee in the different branches of Engineering, 

mU2t pass in Mathematics in the Senior Matriculation or First 

Year Arts Examination. 

The matriculation requiremente for McGill Univer­

sity are practically identical in wording as one would expect, 

aince the earne examination ie eet for both. But one import­

ant departure ie noteworthy. In the scheme of work,though 

the earne textbooks are mentioned, it ie specifically etated 

that the subjects may be studied in similar textbooks. Any 

proof of a proposition is accepted, provided it forms pert 

of a systematic treatment of the subject. In the course 
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preecribed for geometry in advanced mathematics certain part€ 

of Godfrey and Siddons' Elementary Geometry are laid down ae 

neceseary eapplemente in modern geometry to that inaladed in 

Hall and 3tevene' textbook. 

It is oecoming increseingly rare, however, for 

pupils from the schools of the Province of Quebec to sit the 

~enior Matricalation Ex5mination before proceeding to the Univ­

ereity. The requirements in the School Leaving Examination or 

in Junior Matriculation are fulfilled by moet entrants from the 

province, though eome do have a more advanced knowledge approach­

ing the level of 3enior Matriculation standard. 

Mathematics is compuleory for all students who 

enter the Faculty of Arts. The couree offered embraces geometry, 

algebra and trigonometry: and the work done includee that 

proposed in the requirements for the Senior Matriculation Exam­

ination in mathematics. Though the mathematical knowledge of 

the students who enter their first year at McGill University is 

much slighter than that of the entrants to a ~cotti8h or 

English university, there must be more homogeneity of attain­

mente here than ie poeeible in theEe other countries where 

examinations in different mathematical eubjecte may be taken in 

addition to those elementary examinations whioh f!lUSt be passed 

by all. The teaching of the subject in school and in univ­

ersity can be articulated more cloeely in thie province than in 

other placee where the pr-erequisi te attainment and course 

of study are leE'.e deflni tee 
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In many echoole in the province mathematics is 

not taught by a epec ialis t teacher, who haE'. had interef'. t and 

advanced ~tudy in mathematics at univereity and ~pecial train­

ing in the methods of teaching the subject. ueually it le taken 

by the grade teacher, though in certain cases mathematice and 

subjects more or less allied to it are put in the charge of one 

teacher who has particular ability in euch eubject~ or in 

teaching them. But the differences, which are in mo~t cases 

noticeable between the teaching of the mathematician and that 

of the teacher who has no aptitude or liking for the subject, 

but who is compelled to include it in hie eubjecte of instruct­

ion, are e,ufficiently striking to counterpo'iee the advantages 

that acc~ue to a claee in having the eame teacher for most, if 

not for all, subjects. 

Profe£Eor John Adame in hie eurvey, "The Protestant 

School System in the PrOVince of Q1lebec", made in 1902" remarks 

that the great defect in the teaching of mathematice ie book­

ishnees. The blackboard lee.eon in Euclid ie, ue,ually a more or 

less free recitation of the book constructions and proofs, and 

he deploree the absence of deductions. His explanation ie that 

it is expected of the teaoher to cover too much ground in 

mathematice, that the time that can be spared for mathematical 

study ie scarcely enough even for an understanding and thorough 

knowledge of the book work, which ie necee~,ary for examinatione. 

In those schools of the province, indeed, where it is 

expeoted to cover the course of study for the School Leaving 
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Certificate in mathematics in two year~, it ie almoet impo~eible 

to free the teaching from an approximation to recitation of 

propositions: thie ill tendency ie emphaeieed by the nature of 

the examination queetione for which the pupil has to prepare 

himgelf. A great proportion of the paper ie taken up with 

propoeitions and even some of the deductione set are at timee 

corollaries of the theorems in the textbook, more or less 

eX91icitly eolved there for the pnpil. Small wonder, then, 

that the teacher who is not particularly interested in hie 

eubject attempts to replace the teaching of mathematics by a 

compulsion to learn theorems and dednction~ by heart more or 

less perfectly. Schools, which epread the study of algebra 

over four years and that of geometry over three, as they do in 

Montreal, where, moreover, there are one or two mathematical 

epeaialiste on the staff of each high echool, show a pleaSing 

lack of this defect~ and if orlgih~l deductione were given a 

more important place in the examination for school leaving and 

for matriculation, the teaching of geometry would ehow a great 

advance. 

In algebra the tendency to rely on memory ie not 

so prevalent, prObably owing to the fact that the demand for 

ingenuity le more in evldence in algebraic exerCises, which are 

shorter and more varled, than in geometrical deductions. This 

fact ie noticeably true in the answers to que~tion~ ~et in 

matriculation examinations. But it doubtless owes something 

to the fact that in moet schools in the Province of Quebec 

the studY of algebra is begun before the etudy of geometry, 



-62-

and consequently through longer acquaintance with the subject 

the pupil hae a greater feeling of mastery than over geomet­

rical proofs. 

The main reason, however, ie that even in Hall 

and stevene' Schocl Geometry, the approach to the subject ie 

still too Eimilar to the logical development in which Euclid 

proposed his textbook to appeal to the majority OT high school 

boys. Algebra is sufficiently similar to arithmetic to carry 

the pupils over the initial difficulties, and ite readiness 

of applicetion to problems of everyday life, too often neg­

lected in the presentation of the subject to eecondary school 

pupils, shows its real scope and eneuree that the pupils seek 

command of it. 

The criticism that pupile are not suffiCiently 

able to solve geometrical deductions or algeoraic exerciee~ is 

not by any means confined to the PrOVince of Quebec. It is 

heard on every hand in Scotland and in England, from the very 

beginnings of the etudy of mathematics almost into the claeeee 

which deal with the higher branches of the euoject. It ie 

emall wonder, then, that it ie levelled at the mathematical 

education of pupils who have etudied geometry and algebra for 

Q period varying oetween a minimum of two years and a maximwm 

of four. 

The couree or study offered for matriculation is 

crammed too much with EtlClidean propo8itlons that are seldom 

or never used in higher work. It would seem advieQole, there-
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fore, that the course should not demand logical proofs of geom­

etrical facts that the pupil accepts unhesitatingly by intuition, 

that more emphasis be laid in class on the solution of deduct­

ions rigidly proved from theee postulates, and that in the exam­

ination in geometry at the end of the eleventh grade of high 

school there should be more opportunity for pupils to show their 

ability in the solution of deductions with which they are un­

familiar. 

In algebra the same recommendation can be made to 

omit much that is at preeent taught: not for the reason that 

the pupil acoepts it intuitively, but on the grounde that it 

will be of no use to him in higher mathematical work. This 

would permit of progress in the school course of study to ad­

vanced sections of algebra, which can be presented in compar­

atively simple form and are of themselves muoh more interesting 

to the pupils. 

And if this is a criticism levelled at the course 

of study from the point of view of the pupil proceeding to the 

uni verel ty, what can we sa.y of it for these othere. who leave 

Grade XI to take their places in the hue, inee.e. 'IV orld? For them 

its practical value is scant, its cultural value le almoet 

non-existent, and if the disciplinary valne ie to depend mostly 

on the methods of teaching the subject, we find it hard to 

discover any justification. The improvements suggested above 

would help this difficnlty probably to some extent: but it 

would not remove it entirely. Some suggestions can be obtained 
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from the recent improvements in the teaching of mathematics 

and work lately done in Great Britain and the United states of 

AmericQ--work that was undertaken to meet just such problems 

as the teacher o~ mathematics in the Province of Quebec ie 

facing to-day. 
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CHAPTER V. 

Recent Contributions to the Teaching of Mathematics 
in Great Britain and the United statee of America. 

As a result of new types of schoole that have 

arisen lately in English-speaking educational system on both 

sides of the Atlantio Ocean, much interest hae been stimulated 

in the curriculum and the couree of study. In England the 

pupil in the elementary school when he reaches the age of 

approximately eleven and a half years, proceede either to a 

secondary school for a slx years' course or to a central school 

for three years. In 3cotland the secondary school and the 

advanced division play corresponding parte in the education of 

the adoleecent. In the United ~tatee of America the secondary 

school course of six yeare is now more frequently furniehed by 

the Junior High School durlng the first three and the Senior 

High School during the second three years. 

The mathematics taught in the advanced division in-

cludes the geometry of the fir~t, third and fourth books of 

Euclid, algebra ae far as eimultaneous linear equations and eaey 

quadratic equations, and arithmatic,that by uee of mensuration 

on the one hand and algebraic notation on the other, helps to 

maintain a feeling of unity between the different branchee of 

mathematical study. But the teacher ie permitted to go further 

than the prescribed syllabus and advised to do so in cases where 
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continuation claeees require further knowledge of any of the 

branches than ie given in the course euggeeted. 

In the eecondary school, during the ~ir€t three 

years,much the eame couree is followed~but Book 11 of Euclid 

and several theoreme ~rom Book VI are introduced. logarithms 

are studied in arithmetic and in algebra the theory of indicee 

as far ae it is necessary for intelligent uee of logarithme. 

The elemente of trigonometry ae far se the solution of right 

angled trianglee ie required. It seems etrange that this ehould 

be excluded from the instruction offered to those who are to 

leave school, ae trigonometry hae probably more practical 

appllcation and ie more readily understood than the elements 

of geometry. 

The Leaving Certificate Course on the Higher stan­

dard embracee the work for the Lower Standard; in addition,in 

geometry the content of Booke VI and XI of Euclid's Elemente 

ie expected, in algebra the theory of the quadratic equation, 

indices and eurds, and the progressions: and trigonometry to 

the general solution of plane triangles with logarithmic cal­

culation. The Higher Leaving Certificate EXamination ie in­

tended to be taken in the sixth year, but most echoole find 

it possible and oonvenient to prepare their pupils for it by 

the end of the fifth year. This allOWS them to devote the 

time allotted to mathematice in the final year to additional 

mathemati~ subjects--dynamice, geometry, pure and analytical, 
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and elementar,y analyeis. These eubjecte Qre not required for 

entrance to a Scottish university, but questions on them may be 

set in the Entrance Examination for Bursaries,and proficiency 

in these subjects may allow the pupil to go directly into the 

Special Claes (normally for second year students) without epend­

ing a year in the General Claes. 

It is noteworthy that while the requiremente for 

these examinations are given explicitly ae certain theoreme of 

Euclid, ecarcaly a school now-a-daye ueee an edition of Euclid 

as the textbook. In the advanced divieione books of practical 

mathematics are moet common and theee ueually give a satisfactory 

three yegrs' course in which the practical and the dieciplinary 

values are both recognised. 

In England in 1912 the poeltlon OI mathematicE in 

the secondary echools and in the public echools wae regarded ae 

highly uneati~factory. The report prepared then for the Board 
its 

of Eduoation ha~ perhaps their chief value in the definite 

localisation of the difficultiee and of the problems to be en-

countered. In the Public Schools the few who were prepared for 

the Scholarship Examinatione at Oxford and Cambridge were given 

a thoroughly good couree in mathematics, far beyond that given 

in any schools in Scotland, in Canada or in U.S.A. But the 

great majority of pupils had little mathematical instruction, 

and moet of them had their coureee cut short ae a result of 

inability to keep up to the standard set by their more able 

oompanions. Several attempts were made to begin courees in 
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Jtpra.ct ieal" mathematics, and in eeveral of the reporte notable 

succe~e in mo~t of the experiment€ wee the result. In the eec­

ondary echoo1e, too, some of the pupile attained echolarship 

standard a.t Cambridge, while moet were taken through a lees am­

bitioue cour~eJwhich wae intended as a preparation for entrance 

to provincial univereitiee or technical colleges. 

In the fourth Year-book of the National Council 

of' Teachers of Mathemtlcs, G. st. L. Careon d i~.cueeee s igni­

ficant changes and trends in the teaching of mathematics in 

England since 1910. He discusses the changes in the nature of 

the schools and of the ability of the pupils who are now enter­

ing. But the changes in the syllabi and in the teaching of the 

subjects are of more interest to the present diecueeion. In 

algebra the ecope of formal operations hae been somewhat limited: 

in ge·ometry the uee of intuitional knowledge hae reeulted in 

substantial advance in the ability of the pupil. Numerical 

trigonometry is studied by practically all the pupils and has 

proved effective in increasing mathematic~l intereet. For the 

first examination which ie taken at the end of the normal £ec­

ondary course theee are the eubjecte moet ueually prescribed. 

But eorne of the more able pupils are now initiated in the ltmys­

teriee" of the calculus and a little analytical geometry ie 

included in a pa.per on "Additional Mathematice". Through the 

calculus they find a real uee for the formal algebra that is 

no. taught and it ie a tool of grea.t promise for those who do 

not prooeed to university work. 
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A two years' course subsequent to this First 

Examinatioh or l.Iatriculation standard ie now propoE',ed for the 

Second Examination, for which the pupils prepare by epecialieed 

study in two or three main eubjecte: i:f mathematicE', ie one 

phyeice and chemistry are usually taken in addition. It re­

sults in a course in mathematical subjects and topic~, which 

were formerly reserved for the universities, and the pupile 

who follow it are sent on to univerEity work with a much finer 

and more careful preparation than wae possible before. 

In the Central Sohools, which provide education 

for pupile between twelve years of age and fifteen, the ad­

vance in England has not been F.O striking. The matter still ie 

in unfinished state and the temporary meaeuree that have been 

adopted are fortunately regarded ae euch and ae open to great 

improvement. What ie required ie"a close linkage of the 

leading ideas and proceee of mathematics with matters ariSing 

in science, industry and the like." Cri ticiem, therefore, of 

the present condition ie of little value, though it may con­

fidently be expected that a echeme that will prove satisfactory 

will be evolved and put into operation within the next few 

years. 

It would be unfair to conclude this discue8ion of 

the eituation in Britain without brief mention of eorne of the 

men and works that are responeible for the succeesful meas­

ures that have bean taken. The speech of Profeeeor John Perry 

has already been allnded to: it wae the spark which thirty 
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years ago e.et alight the enthue iaem of the progreE'iE.i ve teachere 

of mathematics who recognised the nee,de of reform in Bchemes of 

work and methods of teaching. In a eyetematic treatiee on 

method and textbooks to exemplify hie ideas in algebra, Profee.sor 

T. P. Nunn gave more definite and detailed snggestions: hie ie 

a book that ie known to practically every mathematical teacher 

in Britain: for it muet be remembered that almoet without ex­

oeption teachere there have not only university training in the 

special subjects which they profee8 to teach but also training 

subsequent in the methods of teaching the subject. This does 

not hold to euch extent in England as it does in Scotland, which 

hee absolute requirements on both heade, but the necesEity for 

it le now recognised in England: in the Public Schools, of 

course, they still hold the view that sound knowledge of the 

subject is sufficient for a teacher and that professional train­

ing ie of relatively e.light importance. The work of the 

Mathematical Association cannot be over-emphseieed. In s 

Report prepared on the teaching of geometry about seven years 

ago, they dealt with various pointe under di~pute, such a8 the 

valQe of a definite sequence, the need for acceptance of the 

earlier theorem£. by intuition, the different etage~ of the COQree 

of geometry and the early introduction of the use of trigonom­

etrical ratios. Ite recommendatione are seen indirectly in 

all sQbeequent diecu2sione and are reflected in the couree of 

study prescribed for mathematical examinatione in echoole through­

out the whole country. It must not be imagined, however, that 
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Britain has been slow to profit by the studies made in the 

United states, where more attention hae been directed to diff­

erent aspects and problems in reoent years than in any other 

countr,y. To a swmmary of their finding,e, which are valuable to 

all mathematical teachers we no. proceed. 

A place of hononr must, of course, be accorded to 

~The Psyohology of Algebra" by E. L. Thorndike and his co-workere. 

It does not restrict itself to a mere discussion of the nature 

and constitution of algebraic abilities, but it takes into 

consideration allied matters--the uees of algebra, the int-

erest of pupils in algebra in comparison with other eubjects 

of instruction and in various features of algebraic learning 

and gives recommendations ae to the arrangement of topics, 

the types of exercises and the methods of teaching on the 

strength of the psychological study. It i~, however, in this 

psychological investigation that tee book is unique and has its 

greatest value for m9thematical teachers: and it gives grounds 

for a critical reply to the attitude of -those authorities who 

do not require profeSSional training for those who are to 

undertake instruction in the subject. The enthueiasm with 

which thie work hae been recognised, ehows the value of the 

contribution of psychology to the eubject: but ae yet there 

hae been no suoh study of the peychology of geometry, though 

occaeional papere and certain sections in booke dealing with 
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methods of teaching geometry ehow that the psychological 

point of view is now attracting the attention it deeerveE. 

The pre~ent tendency across the border i~ to 

organise the schools on the 6-3-3 plan: the first three year~ 

of secondary echool coneti tuting the j~unior high school and 

the eecond three, the s-enior high echool. The recent liter­

ature recognises ~ the needs of the pupile of theee diff­

erent typee, and textbooke and papere have been written deal­

ing with one or other in particular detail. Smith and Reeve 

in their book, "The Teaching of Mathematics in the Junior 

High Schoolll , emphasise their view that the introduction to 

mathematics for euch pupils should not be of the formal, 

logical type that hee hitherto been cuetomary. The couree ie 

based on the actual or probable eocial needs o£ the pupils, 

takes acoount of psychological principles dealing with the 

learning of children and partioulQrly of individual differenoee, 

sulting iteelf to the average or even to the under-average 

and lays stress on power rather than on technique. It aims 

at lrnowledge of, and accuracy in, modern ·bueinees practioe, 

an introduction to intuitive geometry as a prerequisite for 

the study of demonstrative geometry, the meaning and uses of 

algebra with the function concept se the central unifying 

principle, the nature and value of numerical trigonometry 

and perhaps an insight into the meaning of demonstration in 

geometry. The programme ie certainly ambitious, bnt it should 

appeal to all who recognise the folly of presenting geometry 

with rigour, even approaching that of Euclid'e treatment, to 
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pupils of t~elve yeare of age. Of equal importance ie the 

recommendation made in "The Reorganization of Mathematice in 

Secondary Education'" that even in schools organised on the 

8-4 plan, the mathematical work in Gradee VII, VIII and IX 

€hould be altered to include the same material. But even where 

it is impossible to put an end to the wasteful procese of 

teaching only arithmetic before high school, it ie suggested 

that the mathematics studied in the firet years there ehould 

be suoh as would be most valuable for information and training-­

as far ae the pupils are capable of receiving it--with little 

reference to future courses which the pupil may not take. 

The figures showing the enrolment of the different high sohoo1 

grades in this province ehow this provision is undoubtedly 

\tlee. 

In a. paper on 'tThe Mathematics of the Senior High 

School" in the ftTeaohere College Record" of 1927, W. D. Reeve 

recognises four groups of atudente: (1) those intending to 

enter college or technical school; (2) those undertaking com­

mercial work requiring algebra; (3) intending specialists in 

science; and (4) those who like mathematics and desire further 

stu~. In view of their differences in outlook he suggests 

that there should be foundation coursee in elementary algebra, 

plane and solid geometry, plane and spherical trigonometry 

and intermediate algebra! and probably alternative courses in 

college algebra, for future mathematicians, for vocations and 

in general mathematios. The elective nature of these courses 
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indioates the attitude that m~ny of the pupil~ have not the 

mathematical ability necee2ary to profit by them. But it must 

be pointed out here that the proportion of pupile who enter the 

grades of the senior high schools in the United states ie far 

greater than that which enters the final yeare of the echoole 

of this province. Further it ie recommended that l1!the high 

school should encourage many of ite pupils to take" these 

elective courses that it offers in ite last years. In connect­

ion with the queetion of the couree of stu~ of the senior high 

school, the nature of the requirements of college entrance nat­

urally comee into question: and the changes euggeeted in this 

field are as novel as those offered in the school course, 

though they form an obvious corollary. 

As regards methode of teaching, there are real 

contributione presented from the eame quarter. That of Paul 

Ligda has already been mentioned i.n another connection. As we 

have seen he seeks for proper motivation by use of "practicallt 

problems, on the ground that "e school or life task will be 

more expeditlously performed if the reason for its performance 

is plalnly seenft • He pOints out that the inductive method 

cannot lead by itself to a thorough knowledge of the fundamen­

tals of the enbject and that it i~ as liable to abuse as the 

deductive method, which hae been generally rejected: a com­

bination of the two ie therefore the only satisfactory method 

of teaching algebra. But hls main achlevement has been to 

put in its proper place the "characteristic formula" as embody­

ing a unifying idea in problem eolving. This is hie introduct-
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ion of the function concept, which hae played so large a part 

in recent discueeions of the subjeot. It is olear to anyone 

with experienoe of mathematical teaching that it ie lack of 

this unifying principle which lies at the root of many of the 

difficulties that pupils meet in elementary and advanced alg­

ebra. Most textbooks pay elight attention to it, ~nd even 

though one has the impression that there is little new in the 

idea, its definite formulation and the examples given of ite 

use are sufficient to demonstrate the importance of ite re­

cognition explicitly by the teacher. 

That the functional concept ie not to be restricted 

in its application to the teaching of algebra ia shown by the 

discuseion of relationships in geometry and trigonometry by 

the Mathematical Association. Apart from applications in men­

suratlon, which immediately come to mind, the idea of relat­

ionship, though often lost Sight of, ie fundamental in the 

early theorems on congruence, in those concerned with inequal­

ities, in the dynamic aspects of geometry, ae in linkages or 

in imagined variatione of a geometrical figure and in theorems 

of proportionality. Mathematics taught with this concept 

clearly in view is believed to have more than poseibilitiee 

of transfer of training to the many problems of real life 

which involve the ability to think accurately about the rel­

ationships holding between quantities. 

The queetion of the oeat method OI approach to the 

study of mathematice is more valuable for the discussion it 

has aroused than for any conclusions that may have been reached. 
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To the proposal that algebra proves the beet introduction 

since it bears closest relationship to the arithmetic that is 

already known, it is contended that it ie in itself harder than 

the etudy of the advanced ari~hmetic or the intuitive geom­

etry proper to the grade, there ie good reaeon for beginning 

it early, however, since the final reeult iE more satisfactory 

if the time devoted to ite study ie extended even if the 

course followed ie not made longer. The pupils find it ted­

ious to proceed with the etudy of arithmetic, which doee not 

offer much hovelty, even if this doee not involve a review 

of work formerly done, while eome teachers argue that a re­

turn to the subject later in the couree is scarcely Ieee dis­

astrous to the interest of the claee. For this reason, it 

is difficult to reoommend that int~ltive geometry be taken 

first, though it ie part of the pupil's daily needs and has 

been proved to offer eatiefacticn to the pupils' desire for 

variety. One method of evading this question or at leaet the 

most serious disadvantages of any of the proposed recommend­

ations is to accept such a compromise se is offered by 3chorl­

ing and Reeve's textbook "General Mathem~ice"t a eequel to 

which hae been written by Reeve. This incorporatee with the 

reorganisation of the material euggeeted for the junior high 

sohool course moet of the valuable suggestione that have been 

made in methods of preeentatlon of the eubject. 

Within the preeent century the testing of the 

efficienoy of instruction has been revolutionised in mathe­

matice as in most other school eubjects. Mathematical teats 
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of prognostic value have been devised and used by Professor 

Agnes L. Rogers. These are useful to locate promise of mathe­

matical ability, but they cannot safely be taken 2€ the only 

basts for guidance or prediction, ae factore other than 

those covered by the teet may be of eupreme importance. sev­

eral mathematicians of note have failed to show great promise 

till their interest wae aroused by a problem occurring in the 

mathematical course which they had begun. Achievement teste 

can be claselfied as (1) the traditional ltesE',ay-type of 

examination", (2) the objective examination, and (3) the 

standardised test. With the disadvantages of the firet ever,y­

one is more or leas familiar: but in mathematics ae. else-

where it ie mecogniaed as possessing a value which is not in­

validated by the introduction of the objective type of exam­

ination. Profese,or C. B. upton disoussee etandardised teete 

in mathematics for secondary schoo1E very fully and illustrates 

his treatment with typical examp1ee in an investigation, the 

results of which are embodied in the report of the National 

Committee. T~ugh these teste are not applicable to the 

Provinoe of Quebec,where the period and coarse of study are 

eo dlfferent, the resulte obtained in the United states show 

that Similar work here would go far to eub~tantiQte recomm­

endations of change in the echeme of work. The value of such 

tests as eetabliehing standarde of achievement can be over­

rated, but they have proved their worth in the stimulation 

of the pupils to improve on their previous achievement. 
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Moreover, they have a certain value as dlagnoetlc te~te, 

though for this purpose those specifically prepared are to be 

preferred. 
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CHAPTER VI. 

Conclusi oh. 

Though only slight attention is given to mathe­

matios in the curriculwm of the schoole of this province, 

and even that ie kept for the most part for pupilE in the 

last two grades of high achool, it seems probable that euch 

time as ie devoted to this study will tend rather to decrease 

than to increaee through lack of self-justification. It 

is imperative that those responsible for the organisation 

of the curriculum and of the course of study ehould take 

early opportunity to give mathematics its rightful place in 

the education of all high school pupils: at the same time 

the authorities in charge of the college entrance require­

ments must make corresponding changes. The teachere of the 

eubject can make their contribution to the reform by acquaint­

ing themselves with the modern tendenciee in other provinces 

and countries. 

Unfortunately, the matter involvee a vicious 

circle. University authorities and the School Leaving Exam­

ination Board require knowledge of certain parte of mathe­

matics. achool 8ruministrators only allow the teacher a 

ver,y limited proportion of the school life and school year 

of the pupils in which to prepare them for this examination. 

Teaohers are apt to employ methods which aohieve this end, 
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even if the pupils fail to derive from their mathem~tical 

stu~ the real value it should hold for them. Consequently, 

it ia surprising that the pupils should ever show signs of 

mathematical ability sufIicient to justifY the view that 

other than the present state of affairs is possible. Any 

transition mu~t neceeearily be gradual, but where the need 

is so preeeing, there oan be no valid excuse for delay in 

aotion by anyone who recognises the need for reform. 
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In conclusion, the student desires to put on 

record hls appreciation of the help he hae received from 

many sources: in particular, that from Dr. H. J. Silver, 

Seoretary and ~uperlntendent of the 3ahoole. o£ the City of 

Montreal, from Mr. D. C. Logan, Assistant 3ecretary-3uperin­

tendent, from the Principals and Mathematical Teachere in 

the Schools of the City of Montreal and of the Provinoe of 

Quebec which be has visited for purposes of observation. He 

takes special pleasure in thanking Professor 3. Laird, Dean 

of the School for Teachers at Maodonald College, and Profeeeor 

of Education in McGill University, Dr. v~. D. Tait and 

Dr. C. E. Kellogg t Profeseorsof Psychology in MCGill Univereity 

tor introducing him to the eduoational system of the province 

and to much of the literatnre that bears on the subjeot of 

this thesis. 
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