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The editor has asked me to describe recent developments 
in Ontario resulting from the initiative of the Ontario Teachers 1 

Federat ion in setting up a Mathematics Commission. But he 
went far ther , he gave me carte blanche to use as much space 
as I wanted to expatiate on all my pet ideas1. 

It is often claimed, and seems to be widely admitted, that, 
in the past , the educational system in Ontario was one of the 
soundest of large public systems in North Amer ica . As far as 
mathematics is concerned there is some objective evidence that 
this is still the case . Every student in the "general" course in 
our high schools takes one mathematics course (usually five 
periods per week) in Grades 9, 10, 11 and 12. In Grade 13, 
nearly everyone takes at least one course and a very large 
percentage take three courses . It is normal in Ontario for a 
freshman entering engineering or an honours course in mathe­
matics or physics to have seven high school mathematics 
courses behind him. This contrasts vividly with the desperate 
stat is t ics emanating from the U.S .A. in recent years which 
suggest that it is unusual for the American high school student 
to take three courses and unheard of for him to take four, unless 
he is attending an outstanding private school. Last yea r , in 
the MAA contest for high school students, the median mark 
obtained by Ontario students was twice that for the students of 
New York State excluding Metropolitan New York. 

However, there a re disquietening signs: 
(i) In the MAA contest we were completely outclassed by 

Metropolitan New York and New Je r sey . The team marks for 
the top ten percent of their schools ranged from 206 to 400, 
(450 was the maximum possible) whereas ours ranged from 127 
to 242. 

(ii) Whereas twenty or thirty years ago there were many 
able mathematicians teaching high school the proportion and 
quality of teachers with type A specialist certificate in mathema­
tics seems to be dropping steadily. 

(iii) It is generally admitted that good students in many 
other countries (France and Scotland may be chosen as non-
political examples) a re two years ahead of Ontario students of 
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c o m p a r a b l e abi l i ty at age 17. 
(iv) Many of the m a t h e m a t i c a l l y - g i f t e d s t u d e n t s , such a s 

those in the m a t h e m a t i c s , p h y s i c s and c h e m i s t r y h o n o u r s c o u r s e s 
at T o r o n t o , compla in that the high school c o u r s e w a s dull and 
u n i n t e r e s t i n g , and tha t i t l a cked any r e a l cha l lenge for t h e m . 
It ha s b e e n my o b s e r v a t i o n tha t for too m a n y th i s h a s r e s u l t e d in 
v e r y poor work h a b i t s . 

(v) The m a j o r i t y of t e a c h e r s r e s p o n s i b l e for in i t i a t ing 
s tuden t s into a l g e b r a and g e o m e t r y in G r a d e s 9 and 10 have 
s p e c i a l i s t qua l i f ica t ion in E n g l i s h o r p h y s i c a l educa t i on . They 
choose m a t h e m a t i c s a s a second subjec t b e c a u s e it i s " e a s y " 
to t e a c h l Many of t h e s e t e a c h e r s a r e u n i n s p i r e d and u n i n s p i r i n g 
s l a v e s to a t e x t - b o o k . 

(vi) The t e x t - b o o k s which enjoy g r e a t e s t p o p u l a r i t y for 
t h e i r " t e a c h a b i l i t y " a r e d iv ided into i n c o n s e q u e n t i a l s n i p p e t s . 
One s u c c e s s f u l g roup of a u t h o r s c o n s i d e r e d but r e j e c t e d the 
idea of inc luding a u n i v e r s i t y p r o f e s s o r in t h e i r g r o u p s ince such 
an a s s o c i a t i o n might s t i g m a t i z e t h e m as " h i g h - b r o w " and a d v e r s e l y 
affect t h e i r s a l e s I 

(vii) The t e r r i f y i n g p r o s p e c t of the L a s t J u d g m e n t in the 
f o r m of the p r o v i n c i a l e x a m i n a t i o n s at the end of G r a d e 13 hangs 
ove r the whole school s y s t e m with s tul t i fying p o w e r . The m a i n 
c r i t e r i o n of " s u c c e s s " of a school i s the p e r f o r m a n c e of i t s 
s tuden t s at G r a d e 13. P r o b a b l y , Hi lda Nea tby would c o n s i d e r 
this to be a b e t t e r c r i t e r i o n than the p e r f o r m a n c e of the school 
footbal l t e a m ; poss ib ly s o . H o w e v e r the e x a m i n e r (who is u sua l ly 
a u n i v e r s i t y p r o f e s s o r ) " d a r e not be too o r i g i n a l b e c a u s e he 
might confuse the pupi ls who have not b e e n p r e p a r e d for the 
unexpec t ed" ( F . MacKinnon , The P o l i t i c s of Educat ion)» A 
q u e s t i o n which t e s t s anything o t h e r t h a n r o t e l e a r n i n g is m e t 
with howls of angu i sh f rom t e a c h e r s , s t uden t s and p a r e n t s . 

(viii) The scope of m a t h e m a t i c a l r e s e a r c h has b e e n 
i n c r e a s i n g exponent ia l ly ove r m a n y y e a r s . The i d e a s in m o s t 
of o u r m a t h e m a t i c s c o u r s e s in high s choo l s have changed s ince 
1900 only by being w a t e r e d down. P e r h a p s i t i s t i m e to r e t h i n k 
the whole content of the high school c u r r i c u l u m . T h e r e have b e e n 
a n u m b e r of i m p o r t a n t and i n t e r e s t i n g effor ts a long t h e s e l i n e s 
in the U . S . A . in the l a s t few y e a r s , no tab ly the w o r k of the 
C o m m i s s i o n on M a t h e m a t i c s of the Col lege E n t r a n c e E x a m i n a ­
t ion B o a r d (CEEB).of the School M a t h e m a t i c s Study G r o u p 
c e n t r e d in Yale U n i v e r s i t y , and the e x p e r i m e n t at Ba l l State 
T e a c h e r s 1 C o l l e g e , I n d i a n a . 

The O n t a r i o M a t h e m a t i c s C o m m i s s i o n . It w a s a g a i n s t 
th i s backg round tha t , on the i n s i s t e n c e of P ro f . D . T . F a u g h t of 
A s s u m p t i o n U n i v e r s i t y , W i n d s o r , and M r . Howard M u l l i g a n , 
a t e a c h e r of C e n t r a l T e c h n i c a l School in T o r o n t o , the O n t a r i o 
T e a c h e r s 1 F e d e r a t i o n ca l l ed t o g e t h e r a g r o u p , in F e b r u a r y 1959, 
to d i s c u s s the q u e s t i o n of w h e t h e r o r not s o m e c h a n g e s in the 
m a t h e m a t i c s c u r r i c u l u m in O n t a r i o w e r e d e s i r a b l e and , if s o , 
to t ake s t e p s to effect t h e m . The c o r e of the g r o u p c o n s i s t e d 

204 

https://doi.org/10.1017/S0008439500025583 Published online by Cambridge University Press

https://doi.org/10.1017/S0008439500025583


of high school t e a c h e r s chosen by the O T F and un ive r s i t y 
m a t h e m a t i c i a n s , r e p r e s e n t i n g a l l bat two of the Onta r io 
u n i v e r s i t i e s , appointed by t h e i r m a t h e m a t i c s d e p a r t m e n t s . 
T h e r e w a s unan imi ty that changes w e r e d e s i r a b l e . A p r o p o s a l 
for the r e v i s i o n of a l g e b r a f rom G r a d e s 9 through 12 was p r o ­
duced by a s u b - c o m m i t t e e . Th i s s e r v e d a s the ba s i c document 
for d i s c u s s i o n at a m e e t i n g of the full g roup held at Lakef ie ld 
P r e p a r a t o r y School in Augus t , 1959. T h e r e , t h i r t y u n i v e r s i t y 
p r o f e s s o r s and high school t e a c h e r s spent s ix days exchanging 
opinions and f inally p roduced a p r e l i m i n a r y out l ine for a to ta l 
r e o r g a n i z a t i o n of the high school m a t h e m a t i c s c u r r i c u l u m . 
Eve ryone s e e m e d to enjoy the e x p e r i e n c e of working t o g e t h e r . 
We w e r e al l a s t o n i s h e d at the r e m a r k a b l e m e a s u r e of unan imi ty 
a c h i e v e d . 

The m a i n r e s u l t a c c o m p l i s h e d i s s u m m a r i z e d in the 
following e x t r a c t f rom the m i n u t e s of the Lakef ie ld m e e t i n g . 

, f F i r s t D r a f t , Augus t 1959, for Rev i s ion of M a t h e m a t i c s 
C u r r i c u l u m in the Seconda ry Schools of O n t a r i o . 

P r e a m b l e . The p r o p o s e d c u r r i c u l u m i s an a t t e m p t to 
r e a l i z e t h e s e convic t ions which w e r e he ld , a l m o s t unan imous ly , 
by the m e m b e r s of the Lakef ie ld Workshop: 

(1) The p r e s e n t O n t a r i o c u r r i c u l u m i s e s s e n t i a l l y sound 
so that i t s c e n t r a l c o r e should be i n c o r p o r a t e d in any new 
c u r r i c u l u m . 

(2) The m a t e r i a l of the p r e s e n t c u r r i c u l u m could be m o r e 
ea s i l y u n d e r s t o o d and a s s i m i l a t e d if the r ig id b a r r i e r s be tween 
a l g e b r a , g e o m e t r y and t r i g o n o m e t r y w e r e b r o k e n down. 

(3) The p r e s e n t m a t e r i a l in G r a d e s 9 and 10 i s not v e r y 
cha l l eng ing o r s t imu la t i ng to the a v e r a g e s tuden t , and c e r t a i n l y 
not at a l l for the gifted s t u d e n t . We do not p r o p o s e any r a d i c a l 
change in content for t h e s e g r a d e s , but we do be l ieve tha t the 
m a t e r i a l can be made m a t h e m a t i c a l l y m o r e s ignif icant by a 
change of a p p r o a c h along the l i n e s sugges ted in the R e p o r t of 
the C o m m i s s i o n of the C E E B . In p a r t i c u l a r much g r e a t e r c a r e 
should be t a k e n , than i s at p r e s e n t the c a s e , to expl ic i t ly se t 
fo r th the se t i n which v a r i o u s r e l a t i o n s a r e va l id . 

(4) The p r e s e n t e x a m i n a t i o n s in G r a d e 13 a r e u n s a t i s f a c ­
t o r y b e c a u s e they t r y to s e r v e two c o n t r a d i c t o r y p u r p o s e s (a) 
the p r o v i s i o n of a n e c e s s a r y c r e d i t for s tuden t s with no i n t en ­
t ion of p u r s u i n g m a t h e m a t i c s a f te r they l eave high school ; (b) 
the t e s t i n g of an i m p o r t a n t m i n o r i t y of s tuden t s a s to t h e i r 
f i tness to p u r s u e advanced s tud i e s in e n g i n e e r i n g , the phys i ca l 
o r m a t h e m a t i c a l s c i e n c e s . The r e s u l t i s p a r r o t - l i k e r e g u r g i t a -
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tion by the poorer students and the dulling of interest and 
enthusiasm in the mathematically gifted. 

To implement these ideas we propose (a) that coordinate 
geometry be gradually introduced with algebra from Grade 9; 
(b) that less emphasis be placed on the solution of t r iangles 
by logarithms and on the detailed discussion of the proper t ies 
of the el l ipse, parabola and hyperbola; (c) that in Grade 11 
geometry, considerably fewer resul ts should appear as stated 
theorems , proofs of which a re to be memorized , and that 
several theorems should be proved both synthetically and 
analytically, in order to bring out the par t icular values of the 
two approaches; (d) that in Grade 13 the re should be one 
course , Mathematics A, designed for students for whom this 
would be a terminal course and in which the examination would 
not probe too deeply, and two additional cour ses , Mathematics 
B and Mathematics C, designed for future mathematical 
pract i t ioners in which the examiners would tes t for mathemat i ­
cal power and matur i ty . 

Mathematics 9 

1. Operations with simple algebraic expressions (9,1). 

2. Positive and negative rational numbers (9,11). 

3. Linear equations and inequalities in one variable (9,111). 

4. Polynomial expressions and factoring (9,VI), 

5. Rational a lgebraic expressions (9, VII). 

6. Informal geometry including simple a r e a s (10,I)a 

Remarks . The numbers in brackets refer to pages 36-47 
of the Report of the Commission of the CEEB. 

The above differs very little from the current syllabus» 
However, it is intended that the approach to this mater ia l be 
brought up-to-date by emphasis on the s t ructure of the number 
system, by the introduction of problems which draw attention 
to the importance of the domain of definition of the var iab les , 
and the use of simple set notation. 

The present commercia l ar i thmet ic should continue to be 
available as an option, but for the general student the mater ia l 
of the present ar i thmet ic syllabus should be integrated as 
problems during the course of the above development and not 
t reated separate ly . 
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It i s the bel ief of the C o m m i s s i o n tha t the p roposed new 
a p p r o a c h to a l g e b r a wil l be m o r e meaningful and t h e r e f o r e 
e a s i e r for a l l s t u d e n t s . 

H e r e , a s in h igher g r a d e s , the a p p r o a c h to g e o m e t r y 
should e m p h a s i z e the in tui t ive e l e m e n t s , a b s t r a c t i o n a s s i m p l i ­
f ica t ion , the game a s p e c t , i t s app l i cab i l i ty to p r a c t i c a l p r o b l e m s , 
an a e s t h e t i c a s p e c t , and log ica l p a t t e r n . It i s m o s t d e s i r a b l e 
tha t be fo re G r a d e 9 the s tudent should be f a m i l i a r wi th the r u l e r , 
c o m p a s s e s and p r o t r a c t o r ; me thods of s imp le cons t ruc t ion ; 
t e r m i n o l o g y ; some s i m p l e p r o p e r t i e s of g e o m e t r i c f i g u r e s . 
I n fo rma l d i s c u s s i o n of s i m i l a r i t y should s t a r t in G r a d e 9 if 
not b e f o r e . 

M a t h e m a t i c s 10 

1. D e s c r i p t i v e s t a t i s t i c s ( including the i d e a s of m e d i a n , m e a n , 
and qua r t i l e ) ( 9 , X ) . 

2 . Deduc t ive r e a s o n i n g (9 ,VIII ; 10,11). 

3 . Synthet ic g e o m e t r y t h r o u g h P y t h a g o r a s 1 t h e o r e m ; r e s u l t s 
on s i m i l a r t r i a n g l e s needed for proof of equat ion of a 
s t r a i g h t l ine ; s i m p l e r e s u l t s in t h r e e - d i m e n s i o n a l g e o m e t r y 
which c a n b e s t a t ed in t e r m s of p a r a l l e l and o r thogona l 
p l a n e s and the p e r p e n d i c u l a r l ine to a p lane (10,111, VI) . 

4 . Two d i m e n s i o n a l coo rd ina t e g e o m e t r y (10 , IV) . 

5 . L i n e a r equa t ions and i nequa l i t i e s in two v a r i a b l e s ( 9 , V ) . 

6 . V a r i a t i o n ( 9 , I V ) . 

R e m a r k s . I t m u s t be r e c a l l e d tha t many s tuden t s l eave 
h igh schoo l a t the end of G r a d e 10. The new topic (1) would 
pos s ib ly be of m o r e va lue to such s tuden t s t han any o the r i t e m 
p r o p o s e d . 

It m u s t be a d m i t t e d tha t E u c l i d e a n g e o m e t r y i s too 
c o m p l e x to be exac t ly p r e s e n t e d a s a deduc t ive s y s t e m in high 
s c h o o l . R a t h e r t han a t t emp t ing to p rove the obvious (an e n t e r ­
p r i s e which c o m m a n d s the i n t e r e s t only of s tuden t s of g r e a t 
m a t h e m a t i c a l m a t u r i t y ) e m p h a s i s should be la id on the d e v e l o p ­
m e n t of s ign i f ican t s e l f - con ta ined s e q u e n c e s of r e s u l t s , which 
p rov ide i n t e r e s t i n g e x a m p l e s of deduc t ive r e a s o n i n g ach iev ing 
s t r i k i n g non -obv ious c o n c l u s i o n s , and which begin wi th 
a s s u m p t i o n s in tu i t ive ly a c c e p t a b l e to the s t u d e n t s . 
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M a t h e m a t i c s 11 

1. The n u m b e r s y s t e m once m o r e , to r e a l n u m b e r s def ined 
as infinite d e c i m a l s . P r a c t i c e in a r i t h m e t i c , us ing root 
t a b l e s . R a d i c a l s . Solution of q u a d r a t i c e q u a t i o n s . 

2 . A se l ec t ion of the m o r e i m p o r t a n t of the t h e o r e m s of the 
p r e s e n t Grade 11 g e o m e t r y , inc luding the c i r c l e and 
s i m i l a r t r i a n g l e s , t r e a t e d s y n t h e t i c a l l y . 

3. Coord ina te g e o m e t r y used to give a l t e r n a t i v e so lu t ions to 
s o m e of the r e s u l t s ob ta ined in M a t h e m a t i c s 10 and in (2) , 

4 . The vo lume of a s p h e r e , cone , p r i s m ; c o n s t r u c t i o n of 
m o d e l s of r e g u l a r p o l y h e d r a ; g r e a t c i r c l e s on s p h e r e s » 

5 . T r i g o n o m e t r i c a l funct ions def ined for g e n e r a l a n g l e . T h e i r 
eva lua t ion wi th the aid of t a b l e s . Solut ion of r i g h t - a n g l e d 
t r i a n g l e s with a p p l i c a t i o n s . 

R e m a r k s . P e r h a p s i t would be p o s s i b l e to t r e a t coo rd ina t e 
g e o m e t r y as a deduct ive s y s t e m once the r e a l n u m b e r s have 
b e e n inven ted o r g r a n t e d . H o w e v e r , it i s p r o b a b l y w i s e s t to 
d e f e r d i s c u s s i o n of deduc t ive s y s t e m s unti l G r a d e 13 o r beyond . 

M a t h e m a t i c s 12 

1. I n d i c e s . F o u r - p l a c e l o g a r i t h m s . 

2 . Sine and cos ine l a w s . Solut ion of g e n e r a l t r i a n g l e . 
S imple t r i g o n o m e t r i c a l e q u a t i o n s . 

3 . C o m p l e x n u m b e r s . 

4 . The q u a d r a t i c funct ion . 

5 . S imple p r o p e r t i e s of con ies deduced f r o m g r a p h s of t h e i r 
e q u a t i o n s . 

6. Compound r e l a t i o n s , 

7. L i n e a r equa t ions in t h r e e v a r i a b l e s . 

8. M a t h e m a t i c a l induct ion appl ied to finite A, P . and G. P . 

9 . T w o - d i m e n s i o n a l v e c t o r s : a s s o c i a t i v e and c o m m u t a t i v e 
l aws for add i t ion , m u l t i p l i c a t i o n by s c a l a r s , r e s o l u t i o n . 

R e m a r k s . The p o s s i b i l i t i e s which a r i s e in the so lu t ion 
of a s y s t e m of l i n e a r equa t ions a r e m o s t e a s i l y c h a r a c t e r i z e d 
by the r a n k s of the m a t r i x and the a u g m e n t e d m a t r i x of the 
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s y s t e m . With the help of second o r d e r d e t e r m i n a n t s t he se 
i d e a s could be ea s i l y in t roduced in Grade 10. If th i s w e r e 
done they could be extended to the t h i r d o r d e r c a s e h e r e . 

If t h e r e p r o v e s to be too much m a t e r i a l in the above 
c o u r s e , i t e m s 8 and 9 could be o m i t t e d . " 

It w a s c l e a r at Lakef ie ld tha t , if any s ignif icant change 
i s to be effected, new t e x t - b o o k s would have to be p roduced -
t h r e e for Grade 13 and four for the lower g r a d e s . Lakef ie ld 
had e n g e n d e r e d such a s e n s e of confidence that the m o m e n t 
had come for effective ac t ion that it p roved quite ea sy to 
r e c r u i t a t e a m of s ix high school t e a c h e r s and s ix u n i v e r s i t y 
p r o f e s s o r s who a r e now wel l launched on the p ro j ec t of 
wr i t i ng the n e c e s s a r y t e x t s . It i s p roposed that each text 
should a p p e a r in the f i r s t i n s t a n c e in a t en ta t ive fo rm and be 
subjec t to one o r two y e a r s t r i a l . The book for Grade 9 wil l 
be r e a d y in August for e x p e r i m e n t a l use th i s fa l l . An a t t e m p t 
wil l be made to get t h i r t y o r for ty t e a c h e r s , approved by the 
D e p a r t m e n t of Educa t ion , to unde r t ake to use the new text and 
to m a k e r e g u l a r c r i t i c a l r e p o r t s on i t s s u c c e s s . T h e s e 
t e a c h e r s wil l be expec ted to a t tend a c o u r s e dur ing the s u m m e r 
in which the text wil l be s tudied and will p robab ly p a r t i c i p a t e 
in b r i e f ing and r e p o r t i n g s e s s i o n s dur ing the school y e a r . 
F r o m the e x p e r i e n c e of t h e s e t e a c h e r s , which wil l be carefu l ly 
followed by the I n s p e c t o r s , the D e p a r t m e n t of Educa t ion and 
the M a t h e m a t i c s C o m m i s s i o n will be able to evalua te the 
a p p r o p r i a t e n e s s of the m a t e r i a l d i s c u s s e d in the tex t for g roups 
of s t uden t s of va ry ing ab i l i t y . 

The f i r s t t h r e e c h a p t e r s of the G r a d e 9 t ex t , which I have 
s een in d r a f t , s t r i k e a m o s t s a t i s f a c t o r y b a l a n c e be tween 
p r a c t i c e in man ipu l a t i ve sk i l l s and p r e s e n t a t i o n of m a t h e m a t i ­
cal i d e a s . The a u t h o r s , we l l -known and e x p e r i e n c e d t e a c h e r s , 
a r e a w a r e t ha t , for th i s a g e - l e v e l , pages of solid text a r e 
w o r s e than u s e l e s s , so they in t roduce many and i n t e r e s t i n g 
p r o b l e m s , and , at the s a m e t i m e , se t for th i d e a s in s imp le 
but p r e c i s e l anguage . It is t h e i r hope tha t the pupi ls wil l 
a c tua l l y r e a d the text1. 

In add i t ion to p r o g r e s s with the Grade 9 t ex t , work is 
going f o r w a r d at o the r l e v e l s so that by the f i r s t of Augus t 
fa i r ly ex tens ive O u t l i n e s , of t h i r t y to for ty pages e a c h , should 
be r e a d y for G r a d e s 10, 11 and 12. It was a p p a r e n t soon af ter 
the Lakef ie ld m e e t i n g that the d e s c r i p t i o n of the p r o p o s e d 
c u r r i c u l u m given in the above e x t r a c t f rom the Minu tes was 
m u c h too b r ie f to convey any c l e a r i m p r e s s i o n a s to what is 
r e a l l y i n t ended . On the b a s i s of t h e s e m o r e de ta i l ed Out l ines 
and the f i r s t draf t of the G r a d e 9 t ex t , it wil l be pos s ib l e for 
the C o m m i s s i o n to r ev i ew the whole p r o p o s a l at a m e e t i n g 
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planned for Augus t 2 0 - 2 2 , I 960 . 

If we m o v e ahead a c c o r d i n g to o u r r a t h e r a m b i t i o u s 
s c h e d u l e , a new c o u r s e would be i n t roduced in G r a d e 9, 
th roughou t the p rov ince in 1962 and in s u c c e s s i v e g r a d e s 
annua l ly t h e r e a f t e r . Since m u c h of what i s c u r r e n t l y done in 
G r a d e 13 would come down into the lower y e a r s t h e r e wil l need 
to be a r a d i c a l change in the m a t h e m a t i c s content for t h i s g r a d e . 
F o r a d m i n i s t r a t i v e c o n v e n i e n c e , it has b e e n p r o p o s e d that 
t h r e e c o u r s e s should cont inue to be offered i n G r a d e 13. The 
n a t u r e and content of t h e s e c o u r s e s i s s t i l l under d e b a t e . One 
sugges t i on , which I p e r s o n a l l y s u p p o r t , i s tha t one c o u r s e , 
which would be r e q u i r e d of anyone who t a k e s m a t h e m a t i c s in 
Grade 13, would seek to get a c r o s s to s tuden t s a n u n d e r s t a n d ­
ing of the n a t u r e of m a t h e m a t i c s and r e a s o n s for i t s s ign i f icance 
in the m o d e r n w o r l d . Th i s would be a t e r m i n a l c o u r s e for 
s tuden t s who do not in tend to p u r s u e m a t h e m a t i c s f u r t h e r . At 
the s a m e t i m e it would open up to the in tending m a t h e m a t i c a l 
p r a c t i t i o n e r some of the log ica l and cu l t u r a l r o o t s of h is 
sub j ec t . The two o the r c o u r s e s would be m o r e t r a d i t i o n a l , 
and would p rov ide subs t an t i a l p r e p a r a t i o n for the s tudent i n t end ­
ing to p u r s u e m a t h e m a t i c s , p h y s i c s or e n g i n e e r i n g . One c o u r s e 
migh t t r e a t v e c t o r s , t h r e e - d i m e n s i o n a l g e o m e t r y , the g e n e r a l 
second d e g r e e equa t ion , and the o t h e r , e l e m e n t a r y func t ions , 
a n a l y t i c a l t r i g o n o m e t r y and , p o s s i b l y , i n t r o d u c t o r y ca lcu lus* 
The deba te a s to w h e t h e r o r not ca l cu lus should be taught in 
high school wil l p e r m i t the r e l e a s e of e n o r m o u s quan t i t i e s of 
i r r a t i o n a l p r e j u d i c e ! Since I taught ca l cu lus to m y s e l f a t the 
age of four teen and it i s not u n c o m m o n in E u r o p e to t e a c h it to 
fifteen or s i x t e e n y e a r o l d s , my own inc l ina t ion is to t r y it in 
high schoo l h e r e when an adequa te t ex tbook i s a v a i l a b l e . 

P r o b l e m s and D a n g e r s . It s e e m s to m e tha t the p h r a s e 
" m o d e r n ma themat i c s* 1 has c a u s e d u n n e c e s s a r y confusion and 
a l a r m in m u c h of the c u r r e n t d e b a t e . It ha s b e c o m e a s logan 
wi th which to i m p r e s s " e d u c a t o r s " . To a s s e r t in a n g r y t ones 
that nothing is being taught in our high schoo l s which was not 
known in 1750, could e a s i l y lead to the conc lus ion that we 
should not t e a c h anything which was d i s c o v e r e d before 1900* 
R e t a r d e d Grade 9 s tuden t s should be i m m e d i a t e l y set to w o r k 
on R u s s e l l and Whi t ehead ' s P r i n c i p i a M a t h e m a t i c a l Many 
t e a c h e r s , f ea r ing tha t the p r o p o n e n t s of " m o d e r n m a t h e m a t i c s " 
a r e advoca t ing such a b s u r d i t i e s (and s o m e of t h e m do s e e m to 
advoca te a b s u r d i t i e s 1 . ) , r e a c t p u r e l y nega t ive ly in de fense of 
the s t a tu s quo . A young m a t h e m a t i c s t e a c h e r r e c e n t l y sought 
the adv ice of an i n s p e c t o r in N o r t h e r n O n t a r i o a s to how he 
could acqua in t h imse l f with the new ideas in m a t h e m a t i c s . 
He w a s told not to w o r r y s ince no s ignif icant changes in the 
c u r r i c u l u m in O n t a r i o w e r e d e s i r a b l e o r , even if d e s i r a b l e , 
l ike ly to be i n t r o d u c e d ! 
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However , the p roponen t s of change , even if they t a l k 
about " m o d e r n m a t h e m a t i c s " m a y have ideas which a r e w o r t h 
c o n s i d e r i n g . 

It h a s b e e n the e x p e r i e n c e of those of as ac t ive ly involved 
in the On ta r io M a t h e m a t i c s C o m m i s s i o n that the t e a c h e r s and 
p r o f e s s o r s have m u c h to l e a r n f rom each o the r and a r e qui te 
wil l ing to do s o . This r e a l i z a t i o n is the m o s t i m p o r t a n t s t ep 
f o r w a r d which has been ach ieved in O n t a r i o , s ince h i the r to 
t h e r e has been a g r e a t gulf fixed be tween the un ive r s i t y and 
high school d e p a r t m e n t s of m a t h e m a t i c s . Wha teve r the 
r e a s o n s for th i s gulf, it i s c l e a r l y in t h e i n t e r e s t of the coun t ry 
and of u n i v e r s i t y d e p a r t m e n t s of m a t h e m a t i c s that the m a t h e ­
m a t i c a l p r e p a r a t i o n of incoming un ive r s i t y s tuden t s be g r e a t l y 
i m p r o v e d . The key to th i s l i e s with (a) t e a c h e r t r a i n i n g , (b) 
c u r r i c u l u m and (c) t e x t - b o o k s . 

U n i v e r s i t y p r o f e s s o r s m u s t take g r e a t e r r e s p o n s i b i l i t y a t 
e a c h of t h e s e points t han they have h i t h e r t o . In doing s o , they 
wil l be both w e l c o m e d and opposed . They wil l be w e l c o m e d 
b e c a u s e the ma jo r i t y of t e a c h e r s r e s p e c t the un ive r s i t y and 
a r e e a g e r that t h e i r s tuden t s be given the bes t educa t ion 
p o s s i b l e . They wil l be opposed b e c a u s e it i s a b a s i c t endency 
of the n a t u r a l m a n to want to be left und i s tu rbed , e s p e c i a l l y 
if he i s the au thor o r pub l i she r of a t ex t -book which is b r ing ing 
in a r e g u l a r , even if m o d e s t , p rof i t . 

With r e s p e c t to t e a c h e r - t r a i n i n g , the u n i v e r s i t i e s should 
be offering in s u m m e r and r e g u l a r s e s s i o n s m o r e c o u r s e s 
which b e a r m o r e i m m e d i a t e l y upon the content of the high 
school c u r r i c u l u m than does the s tap le ca lcu lus s e q u e n c e . 
Mos t h o n o u r s c o u r s e p r o g r a m m e s a r e des igned to p roduce 
r e s e a r c h m a t h e m a t i c i a n s of the c a l i b r e of C . F . G a u s s . In 
fact few G a u s s e s have been p roduced in Canada r e c e n t l y , and 
a r a t h e r s m a l l p e r c e n t a g e of honou r s c o u r s e g r a d u a t e s end up 
a s r e s e a r c h m a t h e m a t i c i a n s at a l l . We need to think s e r i o u s l y 
about the p r o p e r t r a i n i n g for a high school t e a c h e r and e n s u r e 
tha t such t r a i n i n g i s a v a i l a b l e . If the changes p r o p o s e d by the 
O n t a r i o M a t h e m a t i c s C o m m i s s i o n a r e to be b rough t into effect 
in O n t a r i o wi th in our l i f e t i m e , much t i m e and effort on the 
p a r t of u n i v e r s i t y p r o f e s s o r s wil l be needed in s u m m e r and 
ex tens ion c o u r s e s . 

Changing c u r r i c u l u m i s n e c e s s a r i l y a slow and u n c e r t a i n 
b u s i n e s s . It i s usua l ly i m p o s s i b l e to find any convincing 
object ive r e a s o n s why a p a r t i c u l a r topic should o r should not 
be inc luded . Such d e c i s i o n s should be m a d e only by p e r s o n s 
wi th m a t u r e c o m p e t e n c e in the p a r t i c u l a r field c o n c e r n e d . In 
m a t h e m a t i c s , t h i s i s e s p e c i a l l y i m p o r t a n t a t a few c r i t i c a l 
points even at an e l e m e n t a r y l e v e l . Even if you do not use the 
w o r d s , you cannot p r o c e e d v e r y far in m a t h e m a t i c s without 
such i d e a s a s s e t , n u m b e r , n u m e r a l , d o m a i n of def ini t ion of a 
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v a r i a b l e o r a funct ion, s y m b o l . Is it i m p o r t a n t tha t when t h e s e 
i d e a s f i r s t a p p e a r they should do so in a f o r m which wi l l be 
c o n s i s t e n t wi th the use to be m a d e of t h e m at the m o s t advanced 
l e v e l s ? Often for the innocen t pupil a c o r r e c t def in i t ion is a s 
e a s y to g r a s p a s i s the insuff ic ient o r i m p r e c i s e def ini t ion to 
which the t e a c h e r i s wedded by y e a r s of f a m i l i a r i t y . 

S ince , in many s c h o o l s , the in i t i a t i on of s t uden t s into 
a l g e b r a and g e o m e t r y i s , for the m o s t p a r t , in the hands of 
s p e c i a l i s t s i n p h y s i c a l educa t ion o r E n g l i s h , the t e x t - b o o k i s 
of d e c i s i v e i m p o r t a n c e . The m a j o r i t y of t e a c h e r s s e e m to be 
s l a v e s to the t ex t , and for m o s t s t uden t s i n G r a d e s 9, 10 and 
11 the t e x t - b o o k is the only s o u r c e of m a t h e m a t i c a l en l igh t en ­
m e n t a v a i l a b l e . My i d e a l t e x t - b o o k would be e a s i l y r e a d by 
the s tuden t , m a t h e m a t i c a l l y a c c u r a t e , p r o c e e d by e a s y s t a g e s 
so tha t even the d u l l e s t could follow i t , ye t con ta in s t i m u l a t i n g 
e n r i c h m e n t m a t e r i a l for the good s tuden t , and be foolproof in 
the s e n s e that e v e n a bad t e a c h e r could not go too fa r a s t r a y if 
he used i t . 

F u r t h e r R e a d i n g . In o r d e r to c ap i t a l i z e on the c u r r e n t 
fad , e v e r y p u b l i s h e r has to have a book on " m o d e r n m a t h e m a ­
t i c s M ; so t h e r e i s a m p l e c h o i c e . The following m a t e r i a l con-
t a i n s m o r e good i d e a s t h a n we a r e l ike ly to i n c o r p o r a t e into 
the O n t a r i o school s y s t e m for many y e a r s . N a t u r a l l y , I do 
not find a l l of i t to be r e l e v a n t o r p e r f e c t . 

1. R e p o r t and A p p e n d i c e s of the M a t h e m a t i c s C o m m i s s i o n of 
the C E E B , ob ta inab le for $ 2 . 0 0 f rom the E d u c a t i o n T e s t ­
ing S e r v i c e , Box 592 , P r i n c e t o n , N . J . 

2 . P u b l i c a t i o n s of the School M a t h e m a t i c s Study G r o u p , 
D r a w e r 2502A Ya le S ta t ion , New Haven , Conn . A s k to be 
put on t h e i r ma i l i ng l i s t for a f r e e news l e t t e r which 
d e s c r i b e s the m a t e r i a l they a r e g r a d u a l l y p roduc ing for 
G r a d e s 7 to 1 3 . 

3 . M o d e r n M a t h e m a t i c s , by Aiken and B e s s e m a n , M c G r a w 
H i l l . A v e r y a t t r a c t i v e bookle t i l l u s t r a t i n g the use of se t 
no ta t ion in a l g e b r a and c o o r d i n a t e g e o m e t r y . Sui table for 
G r a d e s 9 and 10. 

4 . The New M a t h e m a t i c s , by I . A d l e r , J o h n D a y , New Y o r k , 
d i s t r i b u t e d in Canada by L o n g m a n s G r e e n and C o . T h e r e 
i s a se t of p r o b l e m s pub l i shed s e p a r a t e l y . T h i s g ives a 
v e r y r e a d a b l e accoun t of the n u m b e r s y s t e m up to the l e v e l 
which I advoca te a s e s s e n t i a l in the high s c h o o l . 

5 . E l e m e n t a r y M a t h e m a t i c s , by K . O . M a y , W i l e y . T h i s 
c o v e r s the whole of high schoo l m a t h e m a t i c s and r e a c h e s 
the l e v e l of m a t u r i t y which I r e g a r d a s d e s i r a b l e in a 
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freshman about to enter engineering or to major in mathema­
t i c s . 

Anyone wishing to keep abreast of developments in 
Ontario may write to the Ontario Mathematics Commission, 
34 Prince Arthur Ave. , Toronto 5, Ont. , and ask to be put on 
the mailing l is t , in the event that the Commission issues 
announcements or news l e t t e r s . 

University of Toronto 
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