
REPORT ON MATHEMATICAL INSTRUCTION 
IN CANADIAN UNIVERSITIES 

2 June 1963 Université Laval, Québec 

Present : Professors H. I. Schiff (McGill) 
Nominated by the Chemical Institute of Canada 
E. R. Pounder (McGill), G. M. Volkoff (B. C. ) 
Nominated by the Canadian Association of Physicists 
A. Gauthier (Montreal), R. L.. Jeffery* (Acadia), 
G. de B. Robinson (Toronto), M. Wyman (Alberta) 
Nominated by the Canadian Mathematical Congress 

1. Background. At the meeting of the International Mathematical 
Union in Sweden last summer the Report of the International Commission 
on Mathematical Instruction made it clear that certain difficulties are 
ar is ing throughout the world between departments of mathematics, 
physics and chemistry. The story of what is being done elsewhere to 
meet this situation stimulated some of us to organize the present 
meeting in the hope that we might be able to suggest remedies applicable 
in our Canadian Universit ies. 

Pr ior to our meeting the accompanying art icle by Weinstock was 
circulated to members of the group and the following comments were 
received: 

(a) Rigour is over -s t ressed in courses in mathematics attended 
by students of physics and chemistry, 

(b) Mathematicians are unwilling to meet the needs of scientists 
for more advanced courses . 

No disagreement with these comments or with the position adopted 
by Weinstock was expressed by any member of the group. It was agreed 
that more cooperation is needed. How to achieve this cooperation was 
the subject of lengthy discussion. In the experience of those present 
however, there appeared to be one chief source of difficulty. 

2. The choice of his major subject by an honours student may be 
too long delayed. In order to summarize the discussion on this point 
it should be emphasized that students come to Canadian Universities at 
two distinct levels. In some institutions they take a first course in the 
Calculus in their first year (e. g. Alberta, Toronto), in others in their 
second year (e. g. B. C. , McGill, Montreal). For clari ty, let us call 
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the y e a r in ques t ion the c o m m o n i n t r o d u c t o r y y e a r . All of us a g r e e d 
that such a c o m m o n y e a r should ex i s t for honour s tuden t s and we 
sha l l d i s c u s s i t s m a t h e m a t i c a l content in § § 3 ,4 be low, but we w e r e 
a l s o a g r e e d that to offer m a t h e m a t i c a l c o u r s e s to s tuden t s of m a t h e ­
m a t i c s , phys i c s and c h e m i s t r y , t oge the r beyond th i s c o m m o n y e a r 
m a y force the l e c t u r e r to c o m p r o m i s e the r i g o u r r e q u i r e d by the 
p r o f e s s i o n a l m a t h e m a t i c i a n for the benefi t of those seek ing a work ing 
knowledge of the subjec t . Whatever c o m p r o m i s e i s r e a c h e d , the 
r e s u l t m a y be u n s a t i s f a c t o r y to a l l c o n c e r n e d . Thus we would 
r e c o m m e n d that s tuden ts s ta te t he i r m a j o r i n t e r e s t at the end of t h e i r 
c o m m o n i n t r o d u c t o r y y e a r and that subsequen t c o u r s e s in m a t h e m a t i c s 
be a r r a n g e d to m e e t the needs of e a c h group . 

3. M a t h e m a t i c a l c o u r s e s su i tab le to the c o m m o n i n t r o d u c t o r y 
y e a r . We would sugges t that two c o u r s e s a r e a p p r o p r i a t e , one in 
ca l cu lus and one in a l g e b r a and g e o m e t r y ( see §4) , though it m a y be 
convenient to give the c o u r s e in a l g e b r a and g e o m e t r y in the following 
y e a r . 

With r e g a r d to t h e s e two c o u r s e s , we would sugges t that the 
p h y s i c i s t s and c h e m i s t s should think carefu l ly what specif ic t echn iques 
they ac tua l ly r e q u i r e so that the m a t h e m a t i c i a n s m a y plan the c o u r s e s . 
It should be r e a l i z e d that to deve lop a subject p r o p e r l y c e r t a i n t ime 
i n t e r v a l s a r e n e c e s s a r y . Thus t h e s e c o u r s e s should be i n t e g r a t e d 
wi th the a p p r o p r i a t e c o u r s e s in p h y s i c s and c h e m i s t r y so tha t each 
l e c t u r e r m a y know when the s ignif icant i deas wi th which he is con­
c e r n e d wi l l be t r e a t e d by his c o l l e a g u e s . This r e q u i r e s cont inuous 
coope ra t ion throughout the y e a r . 

It w a s sugges ted that joint p r o b l e m s migh t be p r e p a r e d at c r u c i a l 
po in t s , but it w a s pointed out tha t if the m a t h e m a t i c i a n r e a c h e s c e r t a i n 
t op ic s at known t i m e s and h i s c o l l e a g u e s know and use the s a m e language 
in r e f e r r i n g to m a t h e m a t i c a l c o n c e p t s , it m a y be no d i s advan t age to 
have app l i ca t ions m a d e by p h y s i c i s t s and c h e m i s t s independent ly . 
Some r epe t i t i on is d e s i r a b l e a t t h i s e a r l y s t a g e . 

It w a s e m p h a s i z e d that m u c h of the difficulty in th i s c o m m o n 
i n t r o d u c t o r y y e a r a r i s e s t h rough the inabi l i ty of young l e c t u r e r s to 
r e c o g n i z e the i m p o r t a n c e of the in tu i t ive a p p r o a c h . R igour should 
follow f ami l i a r i t y not p r e c e d e it, even for s tuden t s planning to b e c o m e 
p r o f e s s i o n a l m a t h e m a t i c i a n s . 

4. F u r t h e r d i s c u s s i o n of t h i s c o m m o n i n t r o d u c t o r y y e a r 
e m p h a s i z e d the fact that m o d e r n p h y s i c i s t s and c h e m i s t s a r e u t i l iz ing 
v e c t o r s , m a t r i c e s and g roups a l m o s t a s soon a s the c a l c u l u s , so tha t 
two i n t r o d u c t o r y c o u r s e s a r e r e a l l y involved. Both t h e s e c o u r s e s 
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should be given by the m a t h e m a t i c s d e p a r t m e n t but in c lose coope ra t ion 
wi th the d e p a r t m e n t s of phys ic s and c h e m i s t r y . M a t h e m a t i c i a n s should 
r e m e m b e r that the o r ig in of m o s t m a t h e m a t i c a l ideas i s phys ica l and 
g e o m e t r i c a l , and intui t ion sp r ings f rom th is c o m m o n ground. On the 
o the r hand, p h y s i c i s t s and c h e m i s t s should r e c o g n i z e the cont inual ly 
i n c r e a s i n g a b s t r a c t i o n n e c e s s a r y to d e s c r i b e adequa te ly n a t u r a l 
phenomena . Students m u s t have some p r a c t i c e in a b s t r a c t i o n if they 
a r e to do m o r e than man ipu la t e f o r m u l a e ; th i s i s why the t r a i n e d 
m a t h e m a t i c i a n is e s s e n t i a l to the p r o g r e s s of s c i e n c e . A b s t r a c t i o n 
however , should not be confused with r i g o u r ; it is the method used 
to i so l a t e c e r t a i n a s p e c t s of r e a l i t y c o m m o n to many con tex t s . The 
p h y s i c i s t s and c h e m i s t s a r e seeking the s a m e goal in th i s r e s p e c t and 
need the language of m a t h e m a t i c s to p a s s f rom the p a r t i c u l a r to the 
g e n e r a l . 

5. D i s c u s s i o n of the c o m m o n in t roduc to ry c o u r s e s in m a t h e m a ­
t i c s r a i s e d the ques t ion of the High School c u r r i c u l u m . The g roup was 
unan imous ly of the opinion that a c o n s e r v a t i v e a p p r o a c h benef i t s the 
g r e a t e s t n u m b e r of s tuden t s . Ce r t a in ly , changes should be m a d e , but 
to i n t roduce ideas which cannot be appl ied by the s tudent or a r i g o r o u s 
f o r m of language useful only to a few is f r u s t r a t i n g and u s e l e s s . To 
a l a r g e extent t h e s e c o m m e n t s apply to the c o m m o n in t roduc to ry 
c o u r s e s at the U n i v e r s i t y a s we l l . The nota t ion of the ca l cu lus can 
c a u s e confusion if not p r o p e r l y developed and expla ined , but it has 
p roved a m a r v e l l o u s tool for 250 y e a r s and i t s va lue should be exploi ted 
f rom e v e r y point of v iew. These i n t roduc to ry c o u r s e s should prov ide 
the s tudent with a wel l developed technique and an unde r s t and ing of i t s 
u s e , a s wel l a s a knowledge of the pi t fa l ls to be expec ted and avoided . 

6. C o u r s e s beyond the c o m m o n leve l wi l l v a r y f rom un ive r s i t y 
to u n i v e r s i t y , s ince they should depend to a l a r g e extent on loca l needs 
and e m p h a s e s . In those u n i v e r s i t i e s w h e r e t h e o r e t i c a l phys i c s or 
appl ied m a t h e m a t i c s i s r e cogn i zed in the C a l e n d a r , c o m m o n ground 
m a y ex i s t even for two m o r e y e a r s . In such c a s e s it is d e s i r a b l e for 
the s tudent to study m a t h e m a t i c a l m o d e l s a s wel l a s m a t h e m a t i c a l 
m e t h o d s in c l o s e conjunct ion. In some u n i v e r s i t i e s such c o u r s e s a r e 
offered in the phys i c s d e p a r t m e n t and in o t h e r s in the m a t h e m a t i c s 
d e p a r t m e n t . P e r s o n a l i t i e s and h i s t c r i c a l p a t t e r n s of deve lopment 
e n t e r h e r e and we can only s t r e s s the need for under s t and ing and 
c o o p e r a t i o n at t h e s e h igher l eve l s a l s o . 

In th i s connect ion we would r e c o m m e n d that a sufficient n u m b e r 
of m a t h e m a t i c a l opt ions at the h igher level be ava i l ab le for s tudents 
of phys i c s and c h e m i s t r y . Since it is u n d e s i r a b l e that c o u r s e s on 
spec i a l funct ions , o r thogona l expans ions e t c . be sandwiched into 
c o u r s e s on t h e o r e t i c a l p h y s i c s , we would sugges t tha t a half y e a r 
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course devoted to the appropriate mathematics might precede a course 
in its applications for such students, and a more rigorous course in 
analysis for students of mathematics. 

7. Mathematics in biology, economics, psychology etc. 
Finally, we would make a plea for the teaching of mathematics in 
biology, economics, psychology etc. to be done by persons trained 
in the appropriate mathematical field. Abstraction and model building 
are becoming increasingly important in these disciplines also but 
Canadian universities have been only too ready to minimize their 
significance. In part icular , the advent of the electronic computer 
has made it possible to handle statist ics in a manner previously out 
of the question. The need for cooperation here is just as pressing, 
if universit ies are to prepare their students for graduate work else­
where. 

H. I. Schiff A. Gauthier 
E. R. Pounder R. L. Jeffery 
G. M. Volkoff M. Wyman 
G. de B. Robinson (Chairman) 
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