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~ Canadians Fngaged in Post-Doctoral Studies in Other Countries 1969-70

A :
It hﬁs been seeni “hat the majority‘of post-doctoral students in the

OnLarlo uniner51L1es in 1969 70 were not citlzens of Canada 1 - One can

then ask if a slgnificant number of Canadlan docLo1a1 graduatvb continued
b'thcif training via post-doctoralﬁappointments and, if they did, where thls‘
Efaining was,taken.:‘The 6n1y pnblished stetistics'relating.to tnis

naﬁter are for the'United Stnteé‘for the academic year 1966-67. jin an - S
vettemnt to obtain mofe‘reccne inférmétibn, reqneeté were sent to various | v'”,i

‘agencies in Candda, the Unlted States, and Lhe United Klngdom.2 The

results of ths survey were enLirely negatlve, no records. are kept on

" post- doctoral qtudcntq with Lhc exception of va1inus grantlng aoenciee'
'from whom only flagmcntnry data can bc obtained. In vicw of ths absence > ; o = ‘n_ﬂ“
of hard.data, es LJmaLcs of thc number of Canadian poqtedoctoralq sLudylng

out51de of Canada in 1969 70 can onlv‘be made by-inferences‘from the

limiLcd daLa that is ava;]nhlc.

1. Canadian post-doctoral students in the United States in 1966-67

"The statistics on the number of Canadian post-doctorals studying in
the United States in 1966-67 will provide the only possible verification of
the methodology to be employed in this paper. According to the report

The Tnvisible University published by the National Academy of Sciences, in

the Sp11np of 1967 there were 264 Canadians engaged in post- -doctoral
studies in the United States.3 But this figure is based on the post-doctoral

questiommaire returns only and includes post-professional doctorates as well




-as post-'hDs. Anothcr studv by the National Academy of.Scienccs reported
'that in the abuvc group, thore were 58 Canadian poqt-doctora]s vith U.S.
"doctordtos ‘and 94 Canadian post-doctorals with foreign doctomatcs (based on

the snme'questionnaire returns).a Various statistics in Thc Inv1sible

~ University would seem to indicate that the maJority of the post~professional'
doctorates were engaged in the medical sciences as onposed Lo the hasic»
" 1life sciences and ‘biosciences. Accordingly, ic was felt that Lhe suhset of

post-doctorals with PhD degrccs would'more.closely correspond to the

popu]ntion being consLdeicd in thc Ontario study.

BuL compenqations must also be made to account for the fact that the‘
1questionnaire returns only account for a portion of thc total population.
Using estimated ratcs of retuin of the questionnailcs5 and the distribution
of Canadian post-doctoral students accordtng to field of - study6, it is

possihle-to estimate the rate of_teturn for the total Canadian population;

Number of , 'Response=~ ' ‘-Estimated Number

Field of Study ’,‘ : Pesponses  __Rate of Post-Doctorals

Basic Hedicalfscicnccs : v47‘ v 652 o - 72

Physical Sciences 82 )

Biosciences 13

Engineering : 6 ? 112 807 140

Arts and Humanitics 7 '

Social Sciences 1
Other - 3 ]

Total 159 Y]

o9

'ol s
i
~
“

159
The estimated overall response rate is 313

= ';. :}v




Using this response rate, it is now possible to estimate the number of

Canadian post-doctoral students with PhD degrees studying in the Unlted
‘States in 1966-67.

Number of - Fstimated Number - SR

Responses " of Post-Doctorals o
With U.S. doctorates - ﬁ - 58 . | '_Y77 -
With foreign doctorates % 125

fotal 152 202

_This number (202) correqponds to the post doctoral population in the Ontario h

study and can be used to determine the validity of the following methodology

2;1 Test calculation of Canadian post-docto1al students in the Unlted States
in 1966-67

"As'no»hard data are available on the numbers of post-doctoral students,

it is;neeessar; to tnkc én indirect approach. Fortﬁnétely, eome data are
available for Ontario and the United States on the propo1tions of doctorate.
‘ recipients who immedlatelv tnkc post-doctoral app01ntments.‘ ‘While thiS“
group represents only a portion of the total post—doctoral population, this
is the only group for which we can expect to derive an estimate with any degree
of confidence. We have, thercfore, divided the post-doctoral pdpulation into
two groups, "immedidte"'post-doctorals_who are within two years of the PhD

and all other post-doctoral students, vhom we will refer to as "delayed"

post-doctorals. [Estimates are available on the percentage of the total . !

post-doctoral population that is represented by the immediate post-doctorals,




‘and when we have calculated the number of immediate post-doctoral students

‘ we will be able to estimate the number of delayed post-doctorals{
Since ve are calculating immediate post—doctornl students for the
year 1966-67 (to be morekprccise, the Spring of‘1967) we will‘ussumé,that

thesc -Ludcnts recclvcd the doct01ate in.either 1963-66 or 1966-67

'Accordlnn to the OCLS sLudy, during. the’ period. 1964 69 there were 1806

PhD graduates from_thc'ohtnriq uniVersitiesj 164 (9.12 of'the totpl) of these

took pdst—ddctoral appointments in the United States.7 ‘For all of Canada

)

there were 696 ?hDs avarded in‘1965?66'and 780 in ].966-67.8 Assuming that
the percentage of PhD'graduntes whovtook post?docﬁoral'appdintmcnts'in
thc UnltLd States from OHLﬂliO can be appllod to Canada as a vhole nnd that

this noroenrngo i valid for the years 1963-66 and 1966- 6 , We ca]cu]ato that

r

63 PhD grnduates from Canadian univcrsxticq in 196) 66 and 71 in 1966—67 wan '

to the Hnlted States for pooL—docLo1al sLudJes. BuL, acco1ding to OCGS

only 637 of the Ph recipient~ from thc OnLario UnJVquLt]eS Wclc Canadlan
a9l 10 ,

-citizens. Applying this percentage,” . the number of Canadian PhD graduates
taking post-doctoral appointments in the United States was 40 in 1565-66

and 45 in 1966-67.

The other major source of Canadian 'hD graduates taking immediate

post-doctoral appointments in the United States ave the American universities
themselves. Based on the records of the Department of Manpower and Immigra-

tion of Canada for their "Operation Retrieval' programme, it has been

estimated that 346 Canadians recceived their doctorates from American




universities in 1968-69 and 328 in 1969-70.

v;numbérs of‘Cunadians enrolled in PhD:programmes‘ip the'Uhit¢d St:itesl2

11

Using statistics on the

it

is possible'to’estimqte the numbers of Canadian PhD graduateé'in 1965-66‘

~ and 1966-67.

PhD

Enrolment
1969-70 1716
1968-69 1747
1967-68 : 1813
1966-67 1670
1965-66 . 1409

* Fstimated

PWD

Graduates

328
346
363%
334%
282%

#f.A59umed to‘be'the same as the 1968-69 valuc]'3

% .

. 0.19
0.20
10.20#7

0.20#

- 0.208

- In 1965 66 11.6% of the doctora] gladuates from American uanGISILieS Look

14

1mmcd1ate posL docLomal appulntmente and in 1966 67 the flgulc was 11 2.7

 App1y1ng thcso pelccntnﬂeq, the number of Canad:nn PhDh gr nduatos from

-iAmerlcan un;vcrslties taklng 1mmed1nte post-doctoral appointments was 33 in

1965-66 and 38_in 1966-67.

It has been seen that 31% of the Ontario post-dactoral students in

1969-70 terminated their appointments

estimated that the average duration of a post-doctoral appointment was

within 12 months and it has been

about 20 monl:hs.]'S This is similar to the reported average duration of 1.6

years (about 19 months) for post-doctoral appointments in the United States.16

We will thclcforc assume that only 70% of the post-doctoral app01ntmcnts

begun in 1965-66 were continued into 1966-67.




It must also be realizcd that not all of the Phi)s wno graduated in

1966-67, ‘and went on to take post-doctoxa] appointmcnts, acLun]]y began

thcse appointments during 1966-67. - Recognizing that a posL-docLoral

appointment may be begun before the-PhD has been formally nwurdad we will

assume Lhal only 157 of the PhD g aduntcs in 1966- 67 bcgnn Lhcil post-

bdocLoxa] appointments in 1966 67.
Applying these perccnlagcs, the number of Canadians ho]dinb immedinLe
post-doctoral appointments in 1966-67 is ;
(40 +33) x 0.70 + (45 +38) x 0.75 = 113
But immediate poo‘ docLorals account for only 527 of the: LoLal popula-

tion'.17 The number ‘of Canadiuns ca]cu]ated to he holding post-doctoral

pnnintmnntq in thniﬂnitedetntes in 1966-67 is then 217.
. _This caleulated estimate is grcatcr Lhan the vnlue of 202 shown in i‘ i | ”1 i
section 1 of this pnncr‘but therc'is_rensdn»for this. Ve have assumed = S o
so far that all of the Cnnndinns receiving PnDs‘fromiAmcrinnn‘univcféities
.and“tuking poét-dnctérnl appointments held;thése apnointmentsiin'fhe United
States. The listing of arcepted HRC post-doctorate fellowships (both new and
renewal) held in 1966—67]8 shows that this is an unwgrrnntcd assumption,
There were 14 Canadian fellowship holders who had received theif doctorates
in the United States taking their post-doctoral tvaining in the United
Kingdom and Furope while only one fellowship holder who had received his
PhD initbc United Kingdom held his appointment in the United States. There
may have been other cases of these two-way transfers of post-docforal

students who were fFinanced by other sources but it is not belicved that their




numbers wou]d have becn ve.y 1arge.’ The only. signifi‘eant t‘rnnst'cr is the

flow of Canadians who recelved their doctorates in the Unitod States and

'vtook‘ their post-doctoral training in Canada. It is impossible to determine ’

the exact number but it is estimated that in 1966-67 there were no more ' v l
_than seven such cases._ : v Co _ S N
\\'hen the above correct: ons are tal\en into account, the La]cu]ated
estimate of the number of Lanadmrs holdlng post- doctoral appointments in
~ the United Gtates in 1966-67 is veLy close to the value from section 1. ‘ :
. The methodology dcveloped in ths sectlon will now be used to dete1m1ne

the number of Canadians holdlng post-doctoral appolntmcnts outside of

" Canada in 1969-70.

3. Fstimate of Canadian post—doctoral students outside of Canada in 1969-70
Thc: calcu].ntions in this section will be done in two parts, Canadian e L

-post-doctoral ntudontr in Lhr. Um tcd States and Canadlan poqt-doctoralq in

_othcr forclpn countries (])L imar 1]\' in the UnlLed l(1ngdom and ‘u1ope)

(a) ”Canadian'po’st--do'cto):a'l..f-; in the United States

In calculating the immcdiate post-doctoral students in 1969-70 we ' v ‘
are interested in those students who received the doctorate in 1968-69 and 1
1969-70. TFor all of Canada there were 1108 Phbs awvarded in 1968-69 and

20 Accerding to 0CGS, in 1969-70 there were 640 PhD | 3 .

1375 in 1969-70.
praduates in Ontavio and 89 (14.27 of the total) of these took post-doctoral _.‘
appointments outside of Canada.?'1 If we assume that the proportion of these

appmntnmxts. I)unv held in the United States is the same as for the period

1964-6%; = tind that 7.27% of the (Ioctomtc recipients in 1969-70




o ’ ‘ -8 ~

took post-doctoral appointments in ﬁhé Uhited States. The corresponding
figurc fpf‘tﬁebperiod.1964-69 15‘9.1z ana, ag‘the vdlug apbénrs to be
-‘décreasing, we‘will assdmc 3 value of 8.0% for 1968-69; If Qc 5ssume thL 
.thé percéntage of 'hD grdduatQS'who"wete Canadiané was‘still 63Z,HQe‘
vcalculatcbthéf the hﬁmbet of Canadian PhD graduatés Erom‘Canadiun,uhiyersie
'tiés takihg pdst-doctdralvnppoinfments in the Unitéd ééates‘Qas 56 }5'1968-6§
and 62 in“1969>—70. | " |

| There is ho_data availdgle.béyond 1967 on tﬁe percentage of the doé;pral,‘
’gradunpeg from Aﬁericnn univérsitiég,who'took immcdihtc poétedoctoraI' »
| abpointments.'”We will assumc that the value of 11.62 is.Vaiidvfor 1968-69 B
and.1969-70.' Apblyina thié percentage fb:the nﬁmbers ofKCahadian gradﬁatcs
in theSe'prbyears, Qe caicuinpc'thht“thé numbef of‘Canadidn PhD gréduates
‘from Amcricaﬁiuhivcrsities téking.immédiatc”pdst?docpdral appointments'wés,l
40 in 1968-69 and 38 in 1969-70. | o

: Abplying-thc,mephoddlpéy dcvciopcd in séction 2) we‘cétimhte:that the

‘numher_of Cnnadians holding post=doctoral qppoiﬁtmehts in the Uﬁited Stafcs
.in 1669-70 is | | | | o -

(56 + 40) x_ 0.70 + (62 + 38) x» 0,75 273

aveeon =
-

0.52

Since not all of the Canadians receiving PhDs from American universities
and taking post-doctoral appointments hold these appointments in the United
States, it is necessary Lo make some adjustments to the above figure. The
only situation that we are concerned with is the case where Canadians who

received their Phds in the United States returned to Canada for their

post-doctoral training. This correction will be made later.
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(b) Cnnadi.an;)ost-doctorals in other.foreign countrie‘s

Wc were ahl‘e to utilize the Nstional Aeadet‘hy' of Sciences" study 'bn
posL-docLoral education in Lhe Unitcd States in developing and vnlldatlng :
the methodology in sect1on 2.‘ Unfortunat‘ 2ly, no such informauon is
availablc_on post-doctorall education in other f_oreign countries. This

raises the question of whether post-doctoral education in these countries

: is_'more s‘lmilar‘ to post-doctoral education in Qutario or in v’the Univte:d
States. l)urmg the past decade thcre has probably bcen a more apld
expanslon in the gmduate qchools in Ontarlo than in Lhe United States,

the United }\inpdom, or Europe. We will therefore, assume that post- . .

doctoral educatmn in Lhese other fore1gn counL11es js more. smilar to Lhe o S

situation in the UnLLed SLnLe', and that the parameLers developed for post-

doctor.ll educaLlon in the UmLed States can. be applled to these othe1 B - a
countrics as \;;e].l._ | |
We have‘ previously estiniated tha't' the humbe;: of-,_ Canadia’n PhD graduates
flom Cmmdmn um.vel'slues Ldl\inp post doctornl appoianean in the Umted
States was 56 in 1968-69 and 62 in 1969-70. ACCO].'(].Lnf' to OCCb during the o ‘
period 1964-69, gradnates from the Ontario universities taking post-doctoral
training in the United States represented 50.8% of the graduateus from the
Ontario universities who ].efl: Canada for their post-doctoral studies.22
Assuming that this figure is valid for the yecars 1968-69 and 1969-70 we
calculate the number of Canadian PhD graduates from Canadian universities
taking post—docton:al appoiutments in foreign countries other than the

United States to be 54 in 1968-69 and 60 in 1969-70.

- 10




: It has been e‘stimal:ed that 79 Caﬁndians ;‘cceived l:hheir doctorates in
these foreign c'quntries in 1968-69 and 149 in 19.69-'.70.23‘ Assﬁining ‘that
| 1]..62 of thesc tdok immedi.até pos‘l.;-doél:oral abp'oinl:ments‘, we énléuinte
- LhaL Lhe number of Canadn an PhD grnduatcfs [rom Lhcse countries l:;ikiﬁg
immediate po<=.L-docLora] app01ancuLs wvas 9 in ]968 69 and 17 in ’1969-70

We therefore estimate that the number 'of'Canadians holding pust-doctoralv

appoiu»tmenl:'s in these cbunl:ri._es in 1969-70 is

(54 +9) ¥ 0.70 + (60 +17) x. O. 196
0.52 . . X :

The LoLnl numbcr of Canad ians holdlng post-docLuml‘appoinlmans abroad in
' 1969 70 (bc[ou- ‘the corrections discusqed cml]er have becn applicd) is

'273 + 196 = 469

4, (‘a]cu]aLmn of Camdian post=doctoral sLudenLq (orlaln ally from OnLnlo)
outside of .m.xdn in 1969- 70 :

Assuming that l:llc perccnlzagc of Canadian post-doctoral students abroad

‘ who:camc‘z' brri"gina]‘.ly from On‘l:.fx;-id is the same as the p‘e_rcenitage'of Phb
‘-;‘;radua tes from the dntario _univ.érsitiééj compared to Cénadn "ls a who].e‘(al')out
467 for 1968-69 and 1969- 7()), the uncorrected estimate of the numi;cr of
Canadnans vho came originally flom Ontario and vho ave cngaged in po'.L-
doctoral studies outside of Canada in 1969-70 is 216.

This figure must be reduced to account for Canadian post-doctoral
students in the Ontario universities in 1969-70 who received their doctorates
outside of Canada. From thce post-doctoral questionnaire returns it was
found that 19 of the 62 Canadians holding post-doctoral appointments in
Ontario. in 1969-70 \-:él'e in this category, or 23 of L‘hve estimated 622 post-

doctornl students in Ontavio. Applyving this correction, the estimate of

11
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the number of Canadian post-doctoral students (originally from Ontario)
outside of Cénada in 1969-70 is 193.

In our opinion, this estimate is probably on the low side. The numbers
6f Canadiuns receiving their doctorates outside of Canada were based on
Ope:ation Retrieval records which indicate the numbers of Canadian PhD
recipients in foreign countries who have some interest (in somc cases
probably very slight) in obtaining eﬁployment-in Canada. The actual numbers
of Canadian PhD graduates in these countries may be somewhat higher. The

Operation Retrieval records, however, provided the only available estimate.
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