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CHAPTER THIRTEEN

Financial Support for Post-graduate
Students and the Development of
Scientific Research in Canada*

Yves Gingras

According to the historian Hugh Hawkins, “the fellowship as an award
to attract graduate students ... was probably the crucial institutional inven-
tion that brought success to the early Johns Hopkins.”! The importance of
financial-aid programs for students in the development of graduate studies,
and thus in the development of university scientific research, is beyond
doubt. However, the organic connection between the generation of knowl-
edge and the training of professors willing to specialize in research, rather
than in teaching, is of relatively recent origin in Canada. Before the First
World War young Canadians who wished to pursue graduate study in science
so as to qualify themselves as researchers were forced either to become
exiles at their own expense or to try to secure awards offered by foreign
universities seeking to attract outstanding students. Moreover, once they
had obtained their doctorates, these researchers had no assurance of being
able to return and pursue their scientific inquiries, for in the early part of
the twentieth century research was not a central concern of Canadian uni-
versities.

In order to understand the circumstances that made possible the devel-
opment of scientific research in the universities of Canada, this essay will
trace the origins of what can be regarded as the first thoroughgoing attempt
to promote scientific research in Canada: the system instituted in 1916 and
1917 by the newly created National Research Council (NRC).? Although
there was already a certain amount of research in progress at major Canadian
universities earlier in the twentieth century, the secure integration of this
activity into the institutions would depend upon the establishment of a
financial-aid program for post-graduate study that would be able to attract
and retain a sufficient clientele of potential research professionals. Doctoral
programs had appeared in 1897 at the University of Toronto and in 1906 at
McGill, but the output of graduates at either master’s or doctoral levels did
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not increase significantly until after the First World War. When it came
the increase owed much to the financial aid of the NrC.

Before examining in detail the ways in which the intervention of the NRV
stimulated the growth of university scientific research, it is necessary tj
examine the major sources of financial support available to Canadian students
before 1916. These programs enabled some young Canadians to obtai’
research training outside Canada, and this equipped them to bring to Cad
nadian universities a new concept of the role of the professor. The professor;}
they would argue, should not be limited to teaching but should be budgeting
time and resources for research.3 Also, since the existence of research-based]
post-graduate degree programs was a further stimulus to systematic research}
it is necessary also to consider the circumstances that prompted the University
of Toronto and McGill University to introduce such programs.

" THE GILCHRIST SCHOLARSHIP::
AN INDIRECT ‘APPROACH TO GRADUATE STUDY

The Gilchrist Scholarship, inaugurated in 1868 and applicable to any dis
cipline, was awarded annually to a Canadian who wished to study for a BA

In practice, however, most holders of the scholarship had already receive:
their first degrees in Canada and saw little benefit in further undergraduatg
study. Most would use the scholarship to study at the post-graduate level §
" This practice implied that candidates would study simultaneously for thei
graduate research and for their Ba finals, and this eventually led to criticism
of the program. In 1886 a Dalhousie University statement called for elim?

ination of “the provision that the student has to become a candidate for aj

degree because of loss of time.”5 Nine years later a report prepared b
former holders of the scholarship suggested that the strain of preparation}

had undermined the health of some candidates.® In 1897 the program was 3§

abandoned. Nevertheless, it had provided support for eighteen students, of
whom seven would go on to be professors in Canadian universities. Among
the seven who specialized in science, three would pursue their careers i
Canada: S.W. Hunton taught mathematics at Mount Allison, W.L. Goodwin
chemistry at Queen’s, and J.G. MacGregor physics at Dalhousie.?

Because it was awarded to only one student per year, the Gilchrist schol-
arship could not have any major overall effect on the development of post- |
graduate studies in Canada, except perhaps indirectly, as illustrated by the ;

career of MacGregor, who was able to pass on to his post-graduate students -‘S

the benefit of the training in research that he had received in Edinburgh
Oddly enough, the opening of Johns Hopkins University in 1876 woul
have more effect on the development of graduate study in Canada than di
the scholarship offered by the “mother country.”
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THE BEGINNINGS OF DOCTORAL PROGRAMS AT
THE UNIVERSITY OF TORONTO AND MCGILL

In order to widen the clientele of their new, research-based doctoral pro-
grams, universities in the United States offered scholarships to their most
able students regardless of nationality. Johns Hopkins began this trend,
followed by Cornell, Harvard, and Chicago. Canadian students, just as aware
as their American counterparts of the advantages to be derived from
studying in these programs, did not hesitate to cross the border in large
numbers. During the last quarter of the nineteenth: century the four uni-
versities mentioned had an enrolment of almost three hyndred Canadians,f
and more than one-third of these received financial support: 8 Of the total;
number close to one-third came from Toronto, and these students accounted;-
for half of the bursaries received. The University of Toronto, especially:
hard hit by this exodus of students to the United States, was not surprisingly:
the first to react.® :. . . -

In 1883 the administrators of the University of Toronto offered nine post--
graduate scholarships of five hundred dollars, equal in value to those avail-.
able at Johns Hopkins. *® However, whereas at Johns Hopkins the recipients ¢
devoted all their time to the preparation of a doctoral thesis, at Toronto they:.
had to assist their professors in teaching duties. Because the university was
in a precarious- financial situation, departments rapidly came to use these
funds simply to hire instructors and demonstrators. At universities in the
United States the award of scholarships was tied to a well-defined course
of study leading to the doctoral degree. At Toronto, by contrast, the awards
represented a hasty effort to ward off the dangers of competition from the
south, and there was no genuine structure of post-graduate instruction. Be-
cause the work of the scholarship-holders did not lead towards a doctoral
diploma, the net result was to intensify the trend towards study in the United
States. There, the same work would result in the acquisition of the PhD
degree, which was increasingly a necessity for anyone aspiring to a university
career.

The first step towards a real solution of the problem of student emigration
was not taken. until 1897, when the University of Toronto introduced its
doctoral program.'! In July of that year, in the first issue of the University
of Toronto Monthly, university president James Loudon stated clearly the
argument that he had been pressing within the university community for
twenty years: “The old ideal of a University as merely an institution for the
transmission of knowledge is passing away. This ideal is that of the College
as contrasted with the University proper which has the additional function
of adding to the sum total of knowledge by original research.”'* In the same
year the university calendar announced that “the degree of Doctor of Phi-
losophy has been established for the purpose of encouraging research in the
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University.” Correspondingly, the University of Toronto Serie,
launched as a means of publishing theses and other works arisin i o
research of the professors. s Tome
This first doctoral program, which initially had no formal structy
courses, evolved under American influence to take its final form durinre’
1910s. In 1904 the master’s program was modified to include the presentgt'th-
of a paper embodying the results of original research. '3 According to Alou
Macallum, first director of the university’s board of graduate studies th‘
changes were long overdue; if implemented fifteen years earlier, he bel,ieve'
they would have given direction to the work of the earlier, scholarshc':
ho?ders., to the great benefit of the development of graduate studies at tl
university. Macallum was well placed to make this judgment, since he h
proceeded after graduation from the University of Toronto toyobtain a th{. ‘
at Johns Hopkins in 1888. 14
At McGill the first modifications to the master’s program were madé i
1899, and the PhD degree was not adopted until 1906. 'S Even this institution
whlch t.u?d always enjoyed a privileged relationship with the major Britis}:&.
universities and had recruited most of its professoriate in Great Britain, ha
no alternative but to adapt to North American trends. The McGill doc’tora
program, like that of the University of Toronto, was heavily influenced -by: :
the United States model, and led in 1922 to the creation of a Faculty o
Qra'duate Studies. ' In the same year the University of Toronto adopted a:
similar structure under the title of School of Graduate Studies.'? When in‘
192.6, thg two institutions became members of the Association of Ameriéan e
Uanf:rsntles ~ founded in 1900 in order to co-ordinate the post-graduate &
f)ffermgs of American universities — this was a logical culmination of their-
increasing assimilation into a North American pattern. '8
Yet in practical terms post-graduate studies in the sciences, whether at
Torontq or McGill, received their real stimulus in the launching in 1917 of
the National Research Council’s program of fellowships for master’s and
doctoral students. Before that date McGill had awarded only one doctorate
a year on average, all disciplines included. '9 The average at the University
of Toronto was the same during the period from 1896 to 1907, and rose to
two fer year during the ensuing decade. 2° Until the end of the Second World
V\./ar. these two were the only institutions offering the doctoral degree in most '
disciplines. 2! !

THE ADVANTAGES OF COLONIALISM :
THE ROLE OF THE 1851 EXHIBITION SCHOLARSHIP
IN THE TRAINING OF CANADIAN SCIENTISTS

Before: the establishment of the National Research Council students inter-
ested ina sglentlfl.c career could expect no significant financial aid from
Canadian universities. Fortunately for them, developments in England did
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enable them to benefit from a program of scholarships designed specifically
for young scientific graduates aspiring to training in research. In the mid-
nineteenth century a movement in favour of the development of industrial
research emerged in England. First taking shape in the report of the 1850
commission of inquiry on the Universities of Oxford and Cambridge, the
movement gathered force with ‘the appointment of the Devonshire Com-
mission on technical education, and resulted in 1890 in the creation of a
system of scholarships intended to encourage the training of scientists who
would contribute to the industrial development of the British Empire.**

In 1890 the Royal Commission for the Exhibition of 1851 announced the
creation of a new program of scholarships. Charged with the management
of the accumulated profits of the Great Exhibition, the commission had
already given assistance to such national institutions as the South Kensington
Museum and the Royal College of Arts and Science. Now a study committee
was quickly established. Following wide consultation its chairman, John
Playfair, recommended the launching of a scholarship program similar to
that already developed by Jean-Baptiste Dumas at the Ecole pratique des
hautes études in Paris. The scholarships proposed by Playfair would amount
to £150 a year and would be open to British subjects under thirty years old
who had demonstrated during their university studies a special aptitude for,
and interest in, research in pure or applied science. Applicants were free to
pursue their studies for two or three years in Great Britain or elsewhere in
the world.?3 Of the twenty scholarships to be offered each year from 1891,
six ‘were to be awarded to parts of the empire outside of Britain, and two
of these were reserved for Canada.

The scholarships were further designed exclusively for the scientific dis-
ciplines: biology, chemistry, geology, physics, and engineering. From 1891
to 1917 they played an important role in the training of Canadian scientists.
R.T. Glazebrook, the director of the program, summed up in 1930 the
significance of the 1851 Exhibition Scholarships, in the preface to a report
that analysed the career patterns of those who had received the awards:

Established at a time when the field was still untouched by any system that
carried training beyond the limits of ordinary degree curricula, these scholarships
have undoubtedly given a great and much needed impetus to postgraduate study.
They certainly played an important part in raising the standard of teaching in
the younger Universities and Colleges of the Empire, and the hope, originally
entertained, that in the yearly allocation within the Empire of some eighteen
scholarships, a body of well-trained men of science who would be able to extend
the bounds of natural knowledge, has since been abundantly realized.?4

This judgment is borne out by the case of Canada and by the evidence
from the four universities that participated in the program: McGill and the
University of Toronto shared one scholarship, each university awarding it
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Table |

Destinations of 1851 Exhibition Scholars, b
1t disciptines included

a
Other

United Great

y institution of origin, 18911914,

University
of origin States Britain ~ Germany countries Total
McGill 4 7 3 0 14
Toronto 1 4 7 0 12
Queen’s 6 2 4 0 12
Dalhousie 10 1 1 0 12
Total 21 14 15 0 50!
% of Canadian

recipients 42 28 30 0 100
% of colonial

recipients? 20 52 20 8 100

(London 1930); R.M.

Scholarship of the Exhibition of 1851
» Nature 218 (15 June

Sources: Record of the Science Research
Carcers of 1851 Exhibition Scholars,

MacLeod and E.K. Andrews, “Scientific
1968): 1013-14.
| The total is larger than the total number ol

same scholarship.
2 The colonies included were Austra

f recipients (47) because some visited two countries on the

lia. Canada, New Zealand, and South Africa.

¢ in 1891, and Toronto

From 1893 onwards McGill and Queen’s
s while Toronto and Dalhousie did
4, because of this financial

McGill nominated its first 1851 Exhibition Schola

did the same the following year.
named scholars in the odd-numbered year

so the even-numbered years. From 1891 to 191
aid from Great Britain, forty-seven Canadian students were able to acquire

scientific training in the leading research Jaboratories of the world.
Analysis of these recipients (see Table 1) shows that by no means were

all of them attracted to study in Britain. Scholars from Toronto and McGill

frequently did go there, but those from Queen’s and Dalhousie tended to

go to the United States. Overall, the Canadians were drawn much more t0
Germany than were recipients from other parts of the

the United States and
Imingly opted for Britain. There was also variation

empire, who overwhe
according to discipline. A large majority of students in chemistry went to
Germany and used the scholarship to study at the famous laboratory of

Wilhelm Oswald in Leipzig. Physicists from McGill and Toronto normally
went to Britain, but Dalhousie physicists most often studied at the major
American universities. These two different directions reflected to some ex-
tent the histories of the various departments and the varying networks or
relationships that they had built over the years. The evidence also indicates
that, contrary O conventional 'mterpretations, the colonial relationship be-
tween Britain and Canada did not prompt Canadian science students 10
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. o Table 2
rea of specialization of 185] Exhibition Scholars, by institution of origi
1891-1914 e
University
of Origin Physics  Chemistry Biology Geology Enginee, i
rin
McGill 6 4 1 :
Toronto 6 5 1 N
Queen’s 2 2 I :
Dalhousie 4 7 0 g
Total 18 18 3 6
% of Canadian
recipients 38 38
% of colonial ° N
recipients 49 24
% of British v ’

recipients 31 54
7 3 s

gravitate inevitably towards Cambridge.3° A significant factor was the short-‘

age of doctoral programs: those students who studied in the laboratories of

Bhritish ur'liversitles would attain only a BA or ma degree, while those who
chose universities in the United States or G ,
ities €rmany would return with a
dot:tora_te. This discrepancy was often noted with disapproval by Canadi
university presidents, 3! yamcn
at/t\s regpa;ds_the choice of disciplines, Canadians conformed to the general
grit'er:. ysics and cherplstry (see Table 2) were far ahead of the rest. The
manl; S,C t;l)elrha;f)ls? responding to industrial needs, awarded almost twice as
olarships to chemists as to physicists. Amo i i i
: ; . ng the imperial recip-
;ir;tslvtlhzzt; .propor.uon was reversed. Within Canada the universities of Toronfo
a c 1lll - with Fhella.rge endowments — had well-established departments
Cans(;ai\(ljera of the dlSClPllnes, and this was reflected in the choices of their
ol Ztce:,;, (:?t (f);/e[?n‘ s the majority opted for geology; since the opening
. of Mining in 1893 this had b i ity’ i
of scientific specialization. e (he TSIy chief area
SCi}eEvte.?. if only ha'lf the scholarship recipients subsequently carried on their
’ t: i {Jc careers in Ca'mz.ida and if the others found employment in Britain
,};[ti réxted Sta‘te.sz It 1s not justifiable to conclude, with Robin Harris
ha«:/ € 1851 Exhibition Scholarship program either did not advance or ma);
ha e retar(lied the developme.nt of graduate studies in Canada. 32 In physics
example, eleven of the eighteen award-holders returned to Canada and,
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ten continued to be active in research, nine in the universities and one at
the meteorological office of the federal government. Seven of them became
members of the Royal Society of Canada and can be regarded as having
played an active role in the development of the discipline of physics in the
country. To be sure, the limited number of scholarships available — two
each year — and the fact that they were used for study at universities outside
Canada combined to ensure that the program could never supply a compre-
hensive, long-term solution to the problem of how to stimulate scientific
research at Canadian universities. Nevertheless, it is fair to conclude that,
between 1891 and 1917, the 1851 Exhibition Scholarships did play a sig-
nificant part in the formation of the first nucleus of Canadian scientific
researchers and that these early scientists were then instrumental in gener-
ating research activity at Canadian universities.

THE FIRST WORLD WAR:
A FAVOURABLE CONJUNCTURE FOR THE GROWTH
OF RESEARCH

“In 1906,” remarked H.J. Cody to the Royal Society of Canada forty years
later, “research did not occupy its present position in the thought and practice
of our Canadian Universities.”33 For a variety of reasons, however, that
early twentieth-century situation was about to change. Part of the expla-
nation, as already discussed, lay in the increasing presence in Canadian
universities of professors who had been trained in research and who intended
to continue as active scientists. Even more important was the influence of
the First World War. The conjuncture of wartime circumstances brought
about the discussion of scientific research as a matter of national importance
that should no longer be the sole responsibility of a handful of scientists at
a few universities. During the decade of the 1910s the movement for in-
dustrial research gathered strength in Canada. The movement was prompted
by the industrial establishment, working through the Canadian Manufac-
turers’ Association and with the Royal Canadian Institute acting as a bridge
between industry and the universities. The war made it clear how completely
Canadian industry had depended on equipment and technologies imported
from Europe.34
The pressures exerted by industrial leaders, with the support of the pres-
idents of the major universities, led eventually to the creation, in November
1916, of the Honorary Advisory Council for Scientific and Industrial Re-
search, which soon came to be known as the National Research Council of
Canada (NRC).35 Made up of eleven government-appointed members, the
NRC was dominated from the start by university scientists. 3¢ This university
predominance stemmed from the fact that industrial research was virtually
non-existent in Canada and that it had been the universities — working through
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ships,” valued at $1,000 the first year and $1,200 the second, were directed
to doctoral students.4® As was true of the 1851 Exhibition Scholarships, the
awards were to be confined to students who had already shown “high promise
of capacity of advancing science or its applications by original research.”#'
Both pure and applied sciences were covered by the programs. The first
awards were made in September 1917, less than a year after the creation of
the NRC.4* Although seventy awards had been anticipated, wartime condi-
tions limited the number to seven. Not until 1923, in fact, did the NRC reach
the point of spending its entire annual budget of $120,000.

The NRC studentships and fellowships undoubtedly met the requirements
of universities such as McGill and Toronto, which were already capable of
introducing undergraduate students to research methods, thereby enabling
them to qualify for studentships. At a profound disadvantage, however, were
those institutions that were less well equipped. There, students had little
opportunity to participate in research as undergraduates and so could not
demonstrate their “high promise of capacity for advancing science.” The
result was a circular situation, where a student had to have had experience
in research before being considered qualified for training. To break the cycle
the NRC instituted in 1919 a system of bursaries. Worth $500, a bursary
was intended to give encouragement to able students to begin postgraduate
study. Any students who showed, in the first year, “distinct evidence of
capacity for original research” would then qualify for a studentship.43

Analysis of the distribution of these different types of award shows that,
had the bursaries not been offered, universities such as Dalhousie, Queen’s,
and those in the west would have been unable to benefit from any of the
NRC awards. Even as it was, studentships and fellowships were virtually the
preserve of McGill and the University of Toronto. Of the 78 studentships
and fellowships awarded in physics from 1917 to 1939, for example, 3 went
to Queen’s students and 1 to the University of Manitoba. The University of
Toronto, meanwhile, received 56 and McGill 28. Of the 100 bursaries
awarded in physics from 1920 to 1939, 37 went to the smaller universities;
even so, Toronto received 31 and McGill 32.44 Despite variations among
disciplines, reflecting the unequal strength of activities among the various
scientific departments, the overall predominance of these two universities

(see Table 3) was overwhelming. This was inevitable not only because of

their large endowments but also in view of the expressed opinion of A.B.

Macallum, as NRC chairman, that these two universities should be made

centres of post-graduate study for the graduates of all Canadian institutions.

As early as June 1918 Macallum put this argument in a letter to his sometime

Toronto colleague J.C. McLennan:

One of our great difficulties, in connection with studentships and fellowships,
is going to be the places of tenure of these positions. Already three of our fellows
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tific career.®®
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t. When immediatel

did not think wise to gran
studentships and fellowships
hundred, the problem will b
proposing that the universities of Toronto an
Research Faculties, composed of staffs special
the guidance of graduates desirous of entering a scien

In the previous year, during the fourth meeting of the NCCU — held in
QOttawa immediately following a meeting of the Royal Society of Canada —
Macallum had joined with F.D. Adams, C.J. Mackenzie, and the future
president H.M. Tory to prompt the passage of a resolution setting up 2
special committee chaired by Adams, “to take up with the authorities of the

jointly graduate work

larger Canadian universities the question of organizing
leading to the Ph.D. degree, and that it reports the result at the next meeting
i ccu took the proposal s0 far

of this conference.” 46 L ater meetings of the N

as to discuss the creation of a national post-graduate university. This scheme

had no chance of succeeding, however, because of the fierce competitiveness
of the existing universities in their efforts to attract students and in view of
the constitutional principle by which education came within provincial ju-
risdiction.47 In effect, while the discussions went on, Toronto and McGill
were steadily consolidating their ability to attract the majority of aspiring
Canadian post-graduate students who did not wish to move to the United
States. Their firm grasp on the NRC financial awards was both cause and

effect of this consolidation. Because the recipients were obliged to undertake
nstitution “where the conditions are thoroughly

their research work at an i
suitable, and the accommodation ample, for such researchers,” the tWo
largest universities enjoyed a clear advantage.®® Their output of science

graduates, at both master’s and doctoral levels, increased greatly from the

early 19208 onwards.4?
Obviously, the decision of the NRC to concentrate its financial aid at
universities that were already well equipped for research work was not
welcomed by all. Queen’s University, spurred by the physicist A.L. Clark,
was quick to respond by creating an inter-department committee on scientific
research. In its first report, appended t0 the university principal’s report for
191617, the committee stated its guiding principle forcefully: “It is s
sential, if Queen’s is to maintain her rank among Canadian universities and
is to contribute her proper share to the advancement of knowledge and t0
the development of our national resources, that increased attention and
support be given t0 the world of research.”3° “Very little help is to be
expected {from the NRC],” the committee continued, “to establish research
work.” It recommen blish itsown research council,

ded that the university esta
charged with distributing grants t0 researchers and paying for the hiring of
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research assistants. The support of summer research was to be emphasized,
in view of the problems encountered by professors trying to combine research -
with their teaching commitments during the regular academic year, The
committee further suggested that Queen’s offer its own $600 scholarships
and $1,200 fellowships.5' Yet its plans were to prove unrealistic. Fy]] .
implementation would have required an annual expenditure of $25,000 to "
$30,000. In its first year the university could provide only $10,000, and
there was no guarantee of renewal. As a result, no financial awards were °
made. Queen’s did receive, between 1917 and 1927, nineteen awards from .
NRC. In terms of numbers of awards it was thus placed immédiately behind
McGill and Toronto and ahead of the eleven granted to the University of
Saskatchewan. Queen’s would retain this third-place status throughout the
interwar years. '

For A.L. Clark, the creation of the Queen’s committee on scientifi¢
research was only the beginning. Appointed dean of Applied Science in
1919, Clark immediately suggested to G.Y. Chown, retiring as registrar and
treasurer of the university, the endowment of a research professorship.5?
Chown agreed, and the Chown Research Professorship was created for the
fields of chemistry or physics. The first incumbent was an English physicist,
A.L. Hughes, who departed four years after his 1919 appointment to take
up a position in the United States. He was succeeded by another physicist,
the Australian J.A. Gray, who held the position until retirement in 1951.
The establishment of this position had a marked effect on the expansion of
research work in physics at Queen’s. Between 1923 and 1939 the depart-
ment’s students gained fourteen NRC awards, three times as many as any
other physics department except for those of McGill and Toronto. At the
same time, the awards themselves were essential to the healthy development
of research in the department.>53 Gray himself was quick to feel the absence
of fellow-researchers, and in 1926 he confided to his mentor Ernest Ruth-
erford that “I have only one research student at present. I have three x-ray
outfits with a fourth one nearly complete and no one but myself to work
them.”54 Happily for Gray, two of his students gained NRC awards in the
following year, and by 1928 he was supervising three such award-holders.

For the members of the NRC the award of financial support to post-graduate
students constituted only a first step towards the establishment of a systematic
research capacity in Canada. With post-graduate awards to encourage stu-
dents to enter on research, it was equally essential that professors should
also be in a position to devote themselves to research activities. Therefore,
as soon as the regulations for the post-graduate awards had been defined,
the council set about designing a scheme for subventions to researchers.
The grants, made initially for a single year but renewable on reapplication,
would “as a general rule, only be made to persons who are conducting
investigation in established laboratories which possess the fundamental ap-
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paratus and facilities necessary for research of the nature proposed, and ...
will not be made for the purchase of standard apparatus which a well
equipped laboratory should possess.” 5% Naturally, this gave a further ad-
vantage to institutions already well equipped — notably McGill and Toronto
— and gave further cause for grievance on the part of the universities that
thought they would be effectively excluded from the scheme.

CONCLUSION

Ten years after the inauguration of the programs providing financial awards
to post-graduate students and grants to researchers, the Nrc felt able to claim
that “an active and efficient research organization has been built in Canada,
through which the investigation of any problem of national importance can
be undertaken.” A total of 344 postgraduate awards had been made to 199
individuals, distributed among twelve universities. Although “the main pur-
pose of scholarships ... [was] to train men in research work,” the council
cited 456 scientific publications by the recipients, which it regarded as a
sign of the high quality of work accomplished. In the context of the old
problem of emigration of scientists to the United States, the council reported
with satisfaction that of 155 award-holders who had completed their studies,
no fewer than 123 had remained in Canada.37

Most of these awards had gone to aspiring physicists and chemists. In
physics Canadian universities had graduated, on average, only 1 PhD every
three years between 1900 and 1919. From 1920 to 1930, with the help of
the NRC awards, the rate increased to 2.5 per year, and to 6 per year in the
ensuing decade. The rate of increase was just as rapid at the master’s level:
from 2 per year between 1900 and 1919 to 9 in the years from 1920 to 1930
and 12 between 1930 and 1940. Also in physics — though the pattern was
similar in the other disciplines — the doctorates were granted by Toronto
and McGill only. At the master’s level, however, those universities ac-
counted only for some 65 per cent of the total, a sign that other institutions,
notably Dalhousie, Queen’s, and the prairie universities, had also developed
their research capacities.

The production of scientific publications had also been stimulated by the
NRC programs, with chemistry and physics again the leading disciplines.
The increase in research activity was reflected clearly in the meetings of the
Royal Society of Canada. The number of papers presented to Section 11
(comprising physicists, chemists, astronomers, and mathematicians) had
averaged nine per year from 1900 to 1915. Between 1923 and 1930 the
average rose to almost one hundred, with physicists and chemists sharing
equally in some 90 per cent of the total number of presentations.58

In summary, the programs of the National Research Council played a
fundamental role in the development of scientific research at Canadian uni-
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versities gnd prompted the growth of distinct research communities j
various disciplines. The existence of a systematized research capabilsitln .
a necessary precondition for the creation of a national scientific comm'y My
which needs well-defined institutional structures in order to reproduc Pm
Just as the Gilchrist awards and the 1851 Exhibition Scholarships faceillittselt
.th.e.er.nergence of research as a new function of the universities soa y
initiatives of the NRC provided for the institutionalization of this ;es o
capacnty: Thus, the generation of professors who, at the turn of the ce iaTCh
had received their scientific training at universities in Europe and the LIJ]nutry
States was afforded the opportunity and the right to pursue research activ'lt'ed
at Canadian institutions that had been devoted hitherto only to teachin“
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