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Background

Available techspiqtes for projecting biomedical research manpower have not,

by and large, yield satisfactory results for planners concerned with anticipat-

: /4
ing prospective suPply/demand'imbalances. Siach techniques have typically relied

on changes in past enrollment patterns and 'have on t, partially and indirectly

reflected the immediate circumstantial factors which may impact--often uniquely-7-ov.

the production of Ph.D.-trained biomedi'cal research manpower.

To explore an alteirnative forecasting-approach which would more adequately take

account of such factors, the National Institutes of Health asked the American

' \
Council on Edimakion to, conduct this survey of its Higher Education Panel. The

4

survey was designed to ghtain short-term estimates of doctorate production directly
IIT

from the heads of4.the science departmints involved. Specifically, respondents were
.

aged, first, to indicate the number 'of doctorate degrees their department had awarded

dtring the 1975-76 academic year.and, second, to estimate the number it expected to

award in 1877-78 and in 1979-80.

As a basis for. manpower projections, such estimates have both negative and

positive features. On the negatfre side, they are subjective and thus vulneriable'fo

error; on the positive side, they are more likely-to incorporate economic and other
.

hi hly circumstantial factors that affect the progress of graduate students toward

.

doctorate.

Admittedly, an effort to look ahead two to fOur years involves a large measure

uncertainty, whatever projection. method is employed. While those who will receive,

\
the doctorate in-187/-78 or in 1979-80 have probably already begun their course of k .

1

.graduate study, it is Virtually impossible to pinpoint exactlt when each student will

complete all 'the requirements for the degree. For example, among1276 doctorate
- ,

--
recipients it. the biologicalsciences, a median elx 6.9 years total tim4 and of 5.7

years registered-time elapsed between receipt of the bacCalaureate.and receipt of.

e

4
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the doctorate l.' variations around these medians are considerable, add-.
4/ ,

ing to the of estimating preciAely future doctorate production at 'the

institutional level. Thus, cautionouldbe observed in

r

Undoubted,

interpreting the estimates
.

contained here. 4
dg,

Methods Summary

The data for this report werelcollecteci as kart of a,continuing research program,

of the Higher Education Panel; which was established at the American Council on Edu-

cation in 1971 for the purpose of conducting small-scale surveys on topics of

current policy interest to the higher education community and to government agencies.

The Panel isndW based on a network of representatives at 760 colleges apd.universi-
r

ties broadly representative of the nation's more than 3,000 institutions ofhigher

2
education . r .

The survey questionnaire-lAppendix,Ar was mailed on September 1, 1976, to, ti

235 member

directed to

institutiwis that grant

4

1

the doctorate degree. The.inquiry was specificallI

heads of the follow'

1
g bioscience departments:

Anatomy ,

Biochemistry
Biology,

Biome try/biostatistics /

biomathematics
Biophysics
Botany
Cell Biology
Ecology

r

Entomology/parasitology.
Genetics .

Human pathology
Microbiology
Nutrition
Pharmacology/toxicology
Physiology
Zoology
Other biosciences

To assure complete coverage, the Panel oordinator at each institution was asked

, ,

to identify all bibscience departments within

y
the ifistitution and to indicate this

1National Academy of Sciences, National Research Couhcil, Summary Report 1976:

Doctorate Recipients froth United StatetUniversities,4977.

2
Becauge of the changing composition of the higher education community, a new

Panel was drawn in 1976 to better represent the more than 3,000 colleges and univer-

sities in the nation. For a full discussion of the sampling procedures used, see

J. A. Creager, Development of a Revised Higher Education Panel: Ye Study of the

Taxonomy and Sampling of the-Institutional pomainfof Higher Education; Final Report

(NSF Grant #SRS75-14621) 1976. !

ift
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..---.1" information on a return-.postcard which was mailed with the survey instrument.
,

/

.. ,

. ..

- Completed questionnaires were received from all'departmeptsat 174 institutions,

.
.

I

,

with partial but usable dataprovided'by an yditipnal 14 institutions, for,an over.

all response rate of 43 percent
3

. The data were subsequently weighted by a two-stage

ratio estimation procedure (Appendix B). Thus, the weightA resurts given in,this
-

-

e rt represent independently computepopitlation estimates, not exact counts:
.41%

Figures for 1974:76 are actual numberseof degrees conferred, weighted to national.
.1%

.e timates; figures for 1977-78 and 1979-80 representthewpersonal judgments of,d211.11

,

par rent heads as to the probable numbers of degrees to be conferred two and fOur '.11*

years 'crom the date RE the survey. These estimates were alsoweighted to provide

national totals.

-
.

Findings

According to the aggregated responses of department headt, doctorate production

in the biosciences willfincrease 59 percent over the st of the decade, a level

of approximately 3,400 gh 1975-76, to 5,000 in 1977-7 and 5,400 in 1979-80 (Table 1).
ti

This shdrpirise in doctorate prdduction is anticipated at both public and-vrivate

institutions, with the latgest numerical gain indicated for public institutions,

which currently account.for nearly three-fourths of all bioscience doctorates

awat/ded (Tables 2 and 3).

,Almost one-fourtl-of.the bioscience doctorates in 975-76 were awarded ly the

"Top 20" institutions- -those receiving the highest.levelof NIH research support

(Table 4); the "Bottom 20" awarded less than 5 percent of all 3:975-76 bioscience

dRctorates (Table 5).
r

Fields which accounted for.the greatest number of 1975-76 doctorates were

biolOgy and biochemistry (each of whip h awarded about 15 percent of the total) ands

microbiology (accounting for'll percent).. It is notewortky.that larger proportions

the course of the survey it was learned that 33 Panel 'institutions, did
not award doctorates in the biosciences.. Thus, the survey base within the Panel was
reduced to 202.
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of doctorate's were conferred at pUblic than at private institutions in zoology,
. .

t.

... ..,
. S

botany, an entomdlogy/pirasitplogyAwhi: el4 rivateinstitutiops awarded proportion -r-

.
ately more d o t vitesin bidlogy and pharmaCology/i.oxicology, (Table 6).

,

Jr
Before exining specific field-by field_veriatiohS in future?docforal

.

output,
(.

.

it is appropriate toinquirepinto.the reliability of these departmental projections.

.1

No assuMptions were provided department heads'completing the questionnaires; esti-
,

tes are derived in large measure from Fespondgnts' subjective jedgmehts as to the

ate at 'which graduate students wouidcomplete work for the doctorate. Some depart-
1*

ment heads may have based these judgments on recent enrgllment trens t; others, on the

nuibei of years their students ha alzeady.spent at d ctoracandadatesq still others, -
-

*

on the studenti' progress toward the degree in terms of couriework. and examinatiqns

required. Given the wide variation in the number of years requiredto complete work

for the doctorate, the respondents wouldhave found-it difficult,to develop a"

systematic method of estimation. )In the biosciences,4combination prografs (M.D.-Ph.D.

or M.A.- Ph.D.) make such estimates even more tenuous.
k

To aspe2taih the basis of these estimates, a small group of responderits who had

anticijiateesharp increases in doctoratel,pmoduction between 1975 -76 an 197778 were

OOP .
,#

contact by telephone after the initial survey. Of these, over 70 perc nt provided

specific reasons for,assuming that their depa.rtments would graduate larger nuibersi,

of doctoral students:
4

newly approved doctoral programs,\!ncreased sponsorship. and

finds, additiorTA-facultY, newly expanded departments.

Iespite the results of.this:telephone check, it is pqssiblt thatithe unexpectedly

Akigrh:Projectionsindlcated for_ the biosciences may, in part, reflect a reporting 'eel.-
.--

fact. Moat bioscience departmentsw2,1.only'a few doctorates in.a givdh year. In

"1975 -76,.for example, 74 percent of the responding depattments'awarded fewer than'
.

Lour dqctorates in their fields. Considering that nearly 1,200 separate field

responses were made to the HEP sitvey, an overestimate of one., doctoral decrees by a

number of departments; when cumulated, would introchrte a substantial source oferror.

01.
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4; Urikortpately, the extent of such distortion cannot be deterrOhed because of the

'

, subjective natvre of the departmental estimates.

AP
dent projections of Ph.D. outptit'devefoped by the Nay.onal Institutes of

A Health afford a useful' framework for'testing,the' fit of the'estimafes obtained
1'

. ,

frdM the preent REP survey (see chart),; The NIH projections are based on known
- .

first-year, full7tiMe.gpaduate eAss. nrolimentlevele and the distribition'of Ph.D.'s by

''' time lapse since graduate entry.
4,

A distribution of bioscience doctorates (since FY 1961), constructed by year /
. ,

s

.of graduate entry and by time lapse to receipt of the doctorate, indioatee that the. .

.
.

proportion et giaduate'students receiving the Ph.D. varies considerably from year to

year df graduate e ntry. In the NIH projection,method, an appropriate distribution
.

of the proportions of entering graduate classes who r36ivethe doctoripe-after

various time lapses is multiplied by the appildpgate first- -year graduate enrollment
ti(.,

figures and then aggregated_to,yield alternative distribUtions
4

: 4

Alternative- A is based upon a 157.year average of the proportions lett all
doctorate- recipients rekesent dtgtheir respective entering classes (the upper,

.

' boundary of the projection): .
r

7 . , ,, .

Alternative B is based upon the percehtages that 1976'doctorate-recitiehts.
' r4preseqp of:their entering classes. '' , ,

,)

Alternative C is deri4ed
trends in the time lapse
students in recent, years

the Projection*.

froma straight line projection of the-year-to-year
distribution and reflects the diminishing flow of
from graduate enpy to,Ph.S. (the lower boundary of

r
r ,

. ,o

As shown, the HEP survey rest ts fall sli4htly below the high projections and

substantially exceed the growth rate df recent years. It islikely, then, that-the

projectioni repOrted here are high; however, the upward trend reflected,in these

projections is conson* t with the fairly substan4tial,growth in graduate enrollment

in the life sciences, as reported over the past 'several year' by.the Office of
- .

4A 44-tailed description of this methiod is contained in Resources Analysis Memo
'No. N. "Projebtionp of PhIAL Output to 1979-80 in Biosciences: A Methodology,'
prepared by George Bowden, National Institutes ofHealth (report scheduled for' 4

release in December 1977).

at

qt. -,

4
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Education, the Nationalience Foundation, and' the National ilstitutes c Health,
.

.
INF 4, .

.. .,

.

Taking.the'statistica at their face value, it td appropriate to-ask7about tile
. -

underlying causes of_suaan.antiripated upward surge in bioscience doctorates.
. 1

rt seems reasonable to assume that economic factors (e.g., depressed job.mArket411
1 .

. ..
. r.

. may have induced some graduate students to continue their studies toward'the Ph.D.;
. . _. .

% .

. . that na tional.effcirts in the late sixties and early seventies, to expandreiearch
.

... 0. 4

training have borne fruit; that the influx'of large, numbers of part-time students

4
into the system has affecteedoctoral output. pcireov

one of every three Applicants to Medicalschool ha

int yelps,- only Abott

pted into an M.D:programw

and i* seems likely that the resulting overflow is beiztig absorbed into ft-variety of
Itte,

. .

.graduate programs-in the biological sciences. 'Whatever the spegific causes; graduate

enrollment in .the tiosciences.Eas inc reased subStantle lly oter 'the last several years

(contrary to the common expectation that itwould drop becauSe ofdemographic'factors),

,and this increase is likely to result in higher bioscience doctorate production in

,the. years immediately ahead.:

.Althoug6AHEP survey estimates by specific fi41d are subject to the sameleser-

vations and qualifications deaysibed above; it is believed that, the data are adequate . .

ta64-brtray-groas'relationshipa in assessing field -by field variations.
.

;

. v. :
. .

IielArtment heads frosisvirialilly all fields anticipaied.stbstantial increases >.

444 r .

, _

.

.

in doctorate ProductionbeIgeen l975-76 and979-80. By the end of the decade, Ph.D.
. ,

output is expected to double ;11 the fields 6,-"f" nutrition1.9nTtry, anittomy,ecologyand
.

.

pharmallogy/toxicology; much lower growth rates, (between 27 and 40 percent) are ex- .

if

pected in the fields of zoologyientomology,botany,biology,a,d0ophysics (Table 1) .

The fields expecting, unusually' large increases differed according to control ,

.
,

...

`,'of. the institution (Tables 2 and 3). Thus, at public ins.titutions, the 'greatest

e # L. . q
11,

:gains like 'titAiliected iwnutritionanatomy,-biometry, and pharmacology; at private
_.

4
,

. . -
,

,

'''.3 *institutions, the pelds of ecology, botany, biology, ,were

.to experience

S.

;

the largest growth ,in doctorate production. at is signi9Ant that .
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public institutions account for avastmajority of Ph.D.'s awarded in bio-

S.
sciences--almost 75 percent; this proportion is expected to remain st ble through

. the four -year' projection period.

The Top 20 showed a modest gain of 30 percent in overall biospie ce'doctorate
I -T-

/
production between 1975-76 and 1979-80; compared with a hefty 79 percent increase .

T *
for the Bottom 20.4 In all fields except-biometry and cell biology, anticipated in-

creases in the Top 20 were below the national average. These institutions, which,

accOunted'for about 24 percent of 0,1 bioscience doctorates awarded in 1975-76, will

produce only 19 percent of the doctorates 4979-80.

If the estimates of the departmental heads prove reliable, then the relative pro-

portion of doctorates contributed by each gield will remain fairly, stable (Tables 6

n
And 7). .Similarly, with few exceptions, only minor shifts will occur in the rela-

,

tive proportion of degree§ granted, in a given field of study by public and by pri-4

vete institutions or by the Top'and by the Bottom 20 institutions.

Conclusion

This repo t summarizesithe collective expectations' of department heads regarding ;

the probable-numb r of bioscience doctorates that will be awarded in 1977-78 and

1979-80. Such pra ally, derived estimat,es provide an additional dimension to ex-
, 0

..,.... '

.

isting manpower projections by incorporating the most current circumstantial factors .

.

that bear upon doctorate production--factors often ipadequately consideredinmath

matically oonstructed models. While the limitations of this method are apparent,

0 .

particularly with respect to assessing error resultihg from an essentially subjective

reporting process, it is believed that the data reportedltere'reflect genuine tenden-

cies and trends. -Thus, while the magnitude andphasing of _doctoral productiOn in the
_..... i

bioscilnces are subject to some reserVhtions, the Ptobability that
,
output .

will increase significantly,dUring the remainder of the decade is high. .This conclusion
4

is al.S0 indicated (ox implied) in analyses recently prepared by the National Science

Foundation, the Bureau Of Labor Statistics, the National Academy of Sciences, and the
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National Institutes of Health. =Follow -up studies based on NAS-NRC surveys o ac-

tual doCtoratps conferred should permit a better assessment of the validity of the

.results.

1
1/4

(
.1

alt

4)
4-

A

.1)

(
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Table 1 ,-

Ptductipn 9f Ddbt6rates in the B(osciences, 1975-1980
All Institutions '( N s 199-)

1S.

.1.

Field of Study

. ,

Number of
Doctorat06 Conferred

Anticipated Change frbm 1975-76 to:

Actual
1975-76

Estimated 1977-78 . 1979-80

1977-:78 1979-80 .Number I Percent Number Percent

,

Anatomy. , N
, BiocheRistry

Biology
Biometry/Blostatisti*Bibmathematics

...,

Biophysics
Botany.,

Cell BiolQgy.. A `'

.

Ecology -.
4,

.

Entomplogy41(1.arasitology

Qenetici,.
,

Hyman Pathology
t

MicrObiology" ,..
r.

t

Nutrition. Pt

Pharmacology /Toxicology
Physiology
ZoolOgy 4

Other Biosciences,

Total ,'
N:

'110

488

) 509
62

4.. 92

*V12
1

65

64

15
,

135
81

386

48
234

233
289,

264

3;424

203

674

703

113

153
243

108
108

225
193
113
598
92

398

397
%, 384.

337

,5,042 " 4

240

716

706

138(
129

296

104
127

200

218

137

648

110
483

435

368

374

, 429,
,.

93
186

194

51

61

31

43
44

73

58

321,

44
164

164
95
73

1,618

84.5
38.1

38.1

82.3
66.3
14.6

66.2

68.8
48.0
43,0
39.5
54.9

91.7
70.1

70.4
32.9

27.7

47.3

130
228

197

76

37

8
39

63

48
83

56

262'

62

249.

202
79

-110

2,005

'

4

118.2
46.7

38.7

'122.6

40.2

39.6
60.6
98.4
31.6

61.5
69.1
67.9 ,

129.2
106.4

861.7

27.3

41.1p

58.658.6

16

r

OE

Of
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Yield of Study

rJ

Table 2
Production of Doctorates in the BioscieriCes,

Publil Institutions ( N = 131, )

Number of
Doctorates Conferred

19751980

ti

Anticipated Change from 1975-76 to:

Actual
1975-76

Estimated- 1977-78
1977-78 I 1979-80

Anatomy 4
61 123 144

Bioche stry, % 359 485 -- 537
Biol ' 256 383 409
Biornet /Biostatistics/Biomathematict 62 113 % 138
Biophysics. 56 85 78

Botany '- .
.L-)/

203 227 275
Cell Biology

.
42, ( 47 55

Ec6logy a 54 84 98
Entomology, Parasitology -145 211 189
Genetics 1 113 159 172.

Human Patpology
, .1.

51 73 "83
PO.cxpbiology e :288 421 479
Nutrition 33 ..-70 82

Pharmacology/Toxic ology . 146 255 314

phyeiology ,. r 168 289 326
.

Zoology 269 -360 334

Other Biosciences 196 . 257 294

° Tdta 2,502' 3,642 4,007

V

Number' Percent
4191/9-80

P,rcem,V

62 101.6 83p 136.1

126 35.1 an 49.§
127 /19.6 153 59.8

51
4 82.3 76

,
122.6

29 51.8 22 '39.3

24 4 11.8 72 .35.5

5 11.9 13 31.0
81.5

66 45.5 44 30.3
30 55.6 44

46 40.7 59 5.2 ...

22 43.1 , 32 .62'!"

l33 46.2 1 191 66.3
37 112.1 ' '49 ,, 148.5 "

,5

109 % .74,7 168 -115.1

121
7323r.:0

158 94.0

891 65 . 24.2

61 31.1. 98 50.0

1,140 ,45.6 .1;505 60.2

4

19

r.

1

I

.
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-,Table 3
,..... Production ofDociorateS in the'Bioscienees; 1975-1980

C . . ,Private Institutioni (.14 = 68 )
6

=

AP,

., Field of Study

Number of
Doctorates,Confekipd

Estimated
1977778,1 1979-80'.

',Actual

'1975-.76

1

Anticipated Change from 1975 =76, to:

'1977-78 1979-80

_An4tomy
Biochemistry
Biology

49

129

253

80
189
320

96

179 .*

1 297,.

Biometry/Biostatistics/Biomathematics 0 0 0

Biophysics 36 68 51
Botany 9 16 21.

Celt Biology.... 23 61 49
Ecology% 10 24 29

Entomology, Parasitology 7 14 11

Genetics 0 22 34' 46

Hyman Patizologw.., 30 40 54
Microbioloqi 98 177 169

.15 22: 28

Pharmacology/Toxicolo4y 88 143 . 169
Physiology 65 108 109

Zoo logy 20 24 *34

Other Biosciences ... ,68 80 80

Total 922 ° 1,400 1,422

Number I Percent. NuMber 1 Perdent
.4

31 63.1 47'

60
7

46.5' 50 3 . .

67 X6.5 44 1 4
0 0 0 0

%

. 2 88.9 15 41.7
7 77.8 12 133.3

38 ' 165.2 ., 26 113.0
, .

14 140.0 ,' 19 190.0 6
7, 100.0 4' 59.1 r

1

12* 54.5 24 " 109.1 1.4. 1

10 33.3 24 80.0,

74 80.6 71 ... 72.4

7 46.7 13 .86..7

15 . 62.5 81
-

92.0
. 43 7, 66.2 44 67.7 ,

A
4 20.0 14 70.0

. 12 ? -,17.6 12 1%.6 k

478 51.8 . 500. 54.2

'
4

4
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Production
Ta4le 4 X

of,Doctorates in the Biosciences, 1975 -1980

"Top Twenty" InStitutions

.

.".....
..

41,

k

,1

Field of Study

:-:-

*Doctorates'
Number of

Conferred
Anticipated Change from 1975-76 to:

0

114

his

1

1.
.w

Actual
1975-76

Estimated 1977-78 1979-80 .

1977-78 1 1979 -$0

'

Number j Percent Numbet I Percent

Anatomy
Biochemistry
Biology _.-- . .

,
1

-Biometry/Biostatistics/Biomathemitics
Biophligics

..,

Botany .-.. :.
%4Cell Biology. 3. ,

jr- Ecology i

Entomology, Parasitology
,

Genetics .
\

Alan Pathology
MicrobiWUY
Nutrition
Pharmacology /Toxicology...:.

Physiology
Zoology_

tOther Biosciences

Total 1

32

146

174

11

29

25

11

O.

9

46

25

91

12

50
47
37

65

810

'

,

46
163

209
. 32

34

28

32

_ 0-

9

48

24

111

.13
67

79

038

75

1,0108

60

'162
197
31

36

27

29

. 0

9

62

38

106
15

85

76

37

80

1,050

V ---
14 _43.8 ----zer-

17 11.6. 16

' 35 '20.1 23

21 190.9_ 20

5 : 7.2 7

3 12.0 . 2

21 _18190.9
0 0-- 0

0 0 0

2 4.3 16
-I -4,0_ 13

20 22.0 _. 15

1 8.3 3

17 34.0 ---35
32 68.1 ---2-9.

1 to 2.7 0

10 15.4 15

198 24.4 240
. ,.

.

87.5

11.0
13.2
01.8.
'24.1

8.0 ,

163.6
0

di!)
517 8

52.0
16.5
25.0
70.0
61.7'

0

23.1

29'.6

r
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Table 5 .

PrOduction of Doctorates in the'Biosciences, 1975-1980

"Bottom Twenty" Institutions -.

I.

OW

Field of Study

Number of
Doctorates Conferred

Anticipated Change from°1975-76 to:

Actual
1975-76

Estimated' 1977-78 ;979-80
Nunlier Percent1977-78 I 1979-80 Number Percent,

Anatomy.. '0
.

0 0

. -
(1

0 0
Biochemistry'
Biology

20

34

26

53
*

41

55
6

19

.

30.0
55.9 21

4 0 5 . 0

,61.8
Biometry/Biostatistics/Biomatkematics .0 0 0' 0 0

e
0 0

4 Biophysics 0 0 0. 0 0 / 0
Botany 27 20 44 -7 -25.9 17 , 61.04
CeIk Biology. 0 0 0 0 0 0 0
Ecology 0 0 0 0 0 0 0
Entonology, Parasitology . 12 23 30 11 91.7 18 150.D
Genetics 2 7 11 5 250.0 9 450.0
Human Patholpgy 0 0 0 0 0 0 0
Microbiology 6 11' ' 15 5 83.3 9 150.0

. Nutrition
%

0 q 0
.

0 . 0
4.

0 0
Pharmadology/Tbmicology 0 O. 0 0 11 0
Physiology 1 Et , 7 5 500.0: 6 600.0
Zoology 29 55' 38 26 89.7 9 31.0
Other Bioscitnces 23 19 , 34 -4 -17.4 11 47.8

Total 154 220 276 66 42.9 122 79.2

24

2i
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.-Table 6 -

Percentage Distribution of Doctorates in the Biosciences,,1975-,1980, by Control

Study

A1b4Institutions Public Institbtions Private Institutions

Actual
1975-76'

Estimated
1977-78 1979-80

. c ..
Anatomy 3.2

Biochemistry' 14.3

Biology 6., 14.9

Biometry/Diostatistics/
Biomathematics ahn 1.8 42,2

BiophysiCs - 111 2:7 3.0-

Botany * 6:2 404.8

Cell Biology 1.946 2.1

Ecology « 2.11
'N
9

.

Entomology, Parasitology,
.

4.4 4:5

Genetics 3.9 ' 3.8

Hurpan Pathology 2.4' 2.2
, 11:3 11.9Microbiology

Nutrition
.

1.4- 1.8,

Pharmacology/Toxicology. 6.8 7.9

Physiology '
' , 6.8

Zoology 8.4

Other Biosciences. , 7.7

A
4.0
13.4

` 13.9

Total

7.9

7.6

6.7

4.4

13.2
.13.0

2.5

2.4

5.5

1.9

2.3

3.7

4.0

5
11.9

2.0

8.9

8.0

6.8

6)9

aoo.o

EptiiatedActual
1975 -76

SIV

2.4 3.4 3:6
14.3 16.3 13.4
10.2 10.5 10.2

2.5 3.1
2.2 - 2.3 .

8.1 .1,6.2

17 , 1.3

2.2 2.3

' 5.8" 5.8
4.5 4:4
2.0' 2.0

11.5 11.6

1.3 . 1.9

5.8 '7.0.

6.7 '7.9
10.8 9.9,
7.8 7.1

100.0 t 100.0

1977-78 1979-80
Actual
1975-76

Estimated
19774.78 1979-80

3.4

1.9

6.9
1.4

2.4

4.7

4.3
2 r1

12.0,
'2.0

7.8

8.1

8.3

7.3

100.0

'5.3

.14.0

27.4

0

3.9

'

2.5

1.1

.8

2.4

3.3

10.6
1.6

9.5

7.0

2.2

7.4

100.0

*le

21

4

VI

j

.13.5
22.9

0

4.9.

1.1

4.4

'1.7

2.4
2.9

1,2.6

1.6
104'
7.7

1.7

5.7

100.0

6.8
12.6
20.9

0

3.6

L.5
3.4

2.0

.8

3.2

11.9
2.0

11.9

7.7

2.4

5.6

100,0

,

few

>1

L,
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Table 7
Percent Distribution of Doctorlps in the Biosciences, 1975-1980, by Level of NTH Support

a

Field of Study

Top 20 Institutions

Actual
1975 -76

Estimated
1977-78 1 1979 -80

Anatomy 4.0 4.6 5.7
Biochemistry . 18.0 16.2 . 15.4
Biology 21.5 20.7 18,8
Biometry/Biostatistics/Biomathematics.., 1.4 3.2 3.0

4Biophysics 3.6 3.4 3.4

Botany 3.1- 2.8 2.6
Cell Biology 1:4 3.2 ',2.8

Ecology or ,.. 0 0 0

Entomology, Parasitology
-Genetics '

Human Pathology
Microbiblbgy ..

Nutrition
Pharmacology/Toxicology
Physiology
Zoology el.,

Other Biosciences
fir

Total

%

_4,

1.1'
0_5.7

3.1

11.2

1.5

6:t
5.8

4.6
8.0

100.0

'

a

1

A

.9 .9

4.8 5.9

'2.4 3.6

11.0 10.1
1.3 1.4

6.6 8.1
7.8 7.2

3.8 3.5

7.4 7.6

100.0 100.0

gottom 20 Institutions

ActUal
1975-76

Estimated
1977-78 1 1979 -80

0

13.0

22.1
0 )

0

11.8

24.1

0

0

14.9
19.9

0

0 0 0.

17.5 9.1 15.9

0 0 0

0 0 0

.7.4 10.5 10.9,
1.3

0

3.2

0

4.0
0 0

3.9 5.0 5.4

0 0 0

0 0 .4

.6 2.7 2.5

18.8 :25.0 13.8

14.9 8.6 12.3

100.0 100.Q 100.0

29
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Appendix A: Survey Instrument

AMERICAN COUNCIL ON EDUCATION
ONE DUPONT CIRCLE

4VASHINGTON. D. C. 20030

st?

HIGHER EDUCATION PANEL

AL-

September 1, 1976

Dear Higher Education-Panel Representative:

Enclosed is the thirty-fourth survey of the Higher Education Panel.. This survey,
_requested by the National Institutes of Health, covers the production'Ff doCtorates
in the.biosciences, 1975-1980. f

. The purple of the survey is to provideDAtional estimates of docto4ktes awarded
in fields which forre-the'basis -of bioMedical research and to approximate the supply
of doctorates in such fields during the remainder Of the decade. Output measures of
this nature are Of value.in assessing the need for and the impact of specific federal
pk-ograms; such data also serve policy-makers in higher education and contribute to more
informed career choices by students.

We are requestingthat the actual counts as well as the estimates of future Ph.D.
production be obtained from department heads and/or other heads of appropriate campus;
units where advancededegrees in the bioscienies are conferred. The estimates for
future doctorate production should be.Earefully considered and based, insofar as .

possible, on the numAT of graduate students actually enrolled in bioscience
Please also obtain data fil$m medical schools and other academic componehts of your
institution which may be geographically separate from the main campus, but are still
considered part of your institution.

Please take the time-now,to complete and return the enclosed postcard to us and
distribute the survey forms to fhe appropriate departments.

You will note on the enclosed instructio §heet, and throughout the survey .

materials, that the doctorate classification nclud s! degrees such as the Ph.D. and
Sc.D. but excludes professional degrees such as M.D. and D.V.M. Also note that the
fields of agriculture aiid forestry_ are excluded from this survey.

es

4

As usual, the data you provide wil4be reported in summary fashion only and will
not -be identifiable with your institution. A copy of the printed report will be sent
to you as soon as it bedomes available. '

We Would appreciate receiving the completed questionnaires by September 24, 1976..
JWielf-addressed, stamped'envelope has been enclosed for your convenience.

Thank you for your cooperation.

FA:eb
AncIosuren

Frank Atelsek

Direct();

3G
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American Co n Education

Higher Edu Panel

One Dupont Circle
Washington, D.C. 20036 (

Higher Education Panel Surveil No. 34

Production of Doctorates'in the Bionciences-

. 1975-1980

General Instructions

1

IIPP

1../L'

2 i14.1iplosed ate the'following: .'

;

1

S

.1011... Postcard'

rq Air t. Questionnaire and attaced,introductor letter from NZH(12coptes)

trt

1/ T C. .,Return envelope t .. '
"

L-I On the pomtdruid, please indicate the number of departments at your insti-

litiOn thIt'award the doctorate in eadh of the listed fields.
-;----- . Y

_

' -. 1.
..

.
,

j-,,,- Pleas5 return the postcard to the Higher Educatio'n Parpl

_ --
_ .

.Please-.,distribute a copy of the 'questionnaire to each

the dostorate,:n each of the following bioscience fields:

. .

*--,ti:!W"
41 Li/

,

s

r,f

yr-

).

/ . Anatomy
-., ___,

,_--- Blochmmistry -
Biology

'Higmetry/Biostatistics/Biomathematics i
Biophysics
Botany
Cell Biology
EcoiOgv . .\..,

Entomology /Parasitology
Genetics 1

-

L

h

as soon as.p7sible.

department which confers

Human Pathology (Plant and
Animal Pathology should be
included with "Other BloscienceS1)

Microbiology
Nutrition
PharmacologY/Pc&icologY.
Physiology
ZoolOgy
Other Biosciencea (excluding

Agriculture andsForestry)

(DocEoratelncludes degrees such at the Ph.D. and Sc. D., but

degrees such as. the M.D. and D.V.M.)
,,

i

. A separate survey form thould be used for each field'.. aData from any number of

departments that award the doctorate in the same field - e.g., all in biochemistry --

may' be reported on one survey form.
.

SeptemberPlease wait until the due date of 24th to return all completed question-

naires in the enClosedipreaddressed stamped envelOpe: ACE will aggregate the data for

each field and institution.

excludes profespional,

Questionnaires,you receive Star that date

If you have any questions,,lease telephone the Panel collect at 202-833-4757.
should be forwarded immediately to4HEII.

I

31..
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DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
PUBLIC HEALTH SERVICE

NATIONACMSTITUTES OF HEALTH
BETHESDA. MARYLAND 49014a

Dear Colleague:

As part of its continuing assessment of the Nation's resources
for heath research, the National Institutes f Health is seek-
ing to develop valid estimates of the furrebupply .of Ph.D.s
li'the life sqlences and to anticipate, to the extent possible,

prgspectiveksupplyidemand imbalances.

Heretofore, available techniques for projecting. biomeAcal
research manpower by field have,been only partly successful;
the needexists for more reli ,Sle baseline data on expected
Ph.D. production ih the biosciences. To meet this need we
have asked the American Council on'Education to conduCt this
survey through its Higher Educatio4Panel.

We hope through this survey to deriye short-term estimates
of,doctoral output directly from the heads of the science
departments involved.- The data so obtained should permit us to
improve our projections of doctorates in the basic medical sci-
ences.and other bioscience fields of interest.

We would greatly appreciate your cooperation in completing the
attached cuestionnaire at your earliest convenience, . As is the
case with all Higher Education Panel surveys, the data will be
reported in summary fashion only and will not be identifiable
with any institution.

-
Thank you for your cooperation.

-.4

flt

Attachment'

Sincerely ours,

William E. Rhode,. Ph.D.
Acting Director
Division of Resources' Analysis
Office of Program Planning
and Evaluation

7.

4

3`'
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Please use a separ to
make extra copy s o
will aggregate the
institution,

for each field, and
form as needed. ACE

for each field and

List of Fieldeturveyed

Anatomy

Biochemistry

Bidlogy

Biometry /Bic tatistics/Biomathematics

Biophysics.

Botany

Cell Biology

Ecology

Entomology/Parasitology

Genetics

Human Pathology (Plant. or Animal Pathology
should be. included with "Other Biosciences")

ar

Microbiology

Nutrition

,Pharmacology/Toiicology

Physiology

Zoology

Other Biosciences (excludes. griculture
and Forestry)

OMB# 99-R0265
eitp.6/78

Amvican Council on Education.

Higher Education Panel Survey'No. 34
I"

Production of Doctorates in the Biosciences
1975-1980

Field

Actual number of doctorates
'conferred July-1975 -June 1976,

Estimated number of doctorates
to be conferred July l977-June 1978

Estimated number of doctorates
to be conferred July 1979-June 1980'

(Note: No estimate'is requested for 1976-77 or 1978-79)

it*
Doctorate 'includes Ph.D. and Sc.D. degrees bur-excludes
professional degrees such as M.D. and D.V.M.

PLEASE RETURN THIS SURVEY TO
YOUR HEP REPRESENTATIVE.
BY SEPTEMBER 24TH WHO WILL
FORWARD,IT TO:.

American CoUncil on Education
Higher Education Panel
One Dupont Circle, N.W.
Washington, D.C.\ 20036.

PLEASE RETAIN A/COPY
OF THIS SURVEY FOR
YOUR RECORDS.

NAME:

DEPARTMENT:

PHONE:

7

IF YOU HAVE ANY QUESTIONS,, PLEASE CALL COLLECT 202-833174757.
.
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Apiendix B: 'Methodology

At the conclusion,of the survey, Iesponses:had been received from 188 of the

.202 institutional members of the Higher4Eftcation Panel qualified to paticipaie

in this Arvey. Of these 418 respondents, however, 21 institutions neither 34:""
,

. .

.
. ,

awarded any bioscience doctodtes in 1.975-76 nor expected to award any d ing the

-At \.
. .

years under consideration. Thus the number of relpondentiwas reduced' 167.

1 In,manyLinstances, data for one. field came from several departments within

an institution. Tierefore, to facilitate both Xe ching and programming, all"
.

responses from an nstitutiortwere, aggregated bield. The total 116pulation

OF
eligible-for the s yi was then defined to include all colleges and universities

mi

which'had awarded th'e doctorate in a bioscience field in 1974-75, according to

1I-4
NCES's High r Education General Information Survey (HEGIS) on earned degrees con-

!ferred. Th se institutions numbered 199,
cz,

The population was stratified into six cells:, by control (publiq, private)

and by 1 vel of NIH support for,projects and resources. in TY 1973.(Top-20, Bottom

lcolop
20,'ell o er), as shown in Table B-1.

Table B-1
Stratification Design for Weighting

p

Stratk popul tion ,/lResPondents

r Public 131 110

Top 20 7 5

Bottom 20 17 -14

All other

Private

107,

68

91'

- 57

Top 20 . 1..3 _ , 1.3

4 Bottom 20 .3 0

All other 52
.

..- '44

Total 199 167

J
35'

f.
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4

Weighting

. _

Weighting was accomplished in two stages:

First Stage..Within each of the six strata and for each field,

A. the-sutivqf doCtorate degrees conferred in 1975 was computed for all in-

"stitutions in-the population.

-
B. The sum of doctorate degrees

stitutions responding to the survey by

appropriate net Panel weight (basic in

.

number of institutions in the,Pa:;e1 to

tion separately for each ce1,1).

conferred in 1975 was computed for all in-
,

multiplying.their doctoral counts by the

stitutiOnal weight; i..e.......th!..ratio of the

the number of-institutinSin the popula-

The total from the first step was divided -by the total from the second step,

yielding the first-stage weight.

'Where

I

f
i(k)

N.

Dkj(k)-75

j=1

n.

Whij dhij(k)-75

j=1

Iii= total number ofIlpopulation institution, in stratum i

n.= total number of responding Institutions in stratum

i = 1,2,...6 strata 4

h 1,2,...18 original strata

k = 1,2/...17 bioscience fields

D.
j(k)-75

= doctorate-degrees conferred
population 'institution j in

W
hij

= net Panel weight forjinstitution

(
-hij(k)-75

= doctorate degrees conferred
responding institution j of

in field k in 1975 by
stratumei (from REGIS)

j of strata i and h

in field k in 1975 by
stratum i (from HEOIS)

= first-stage weight for field k of stratum if
i(k)

I

54
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Second Stage. The final weightfor field k of stratum i w s'obtained by

.multiplyirkg its appropriate first-stage weight by its net Panel weight:

W* . = f
i(k)

W
4 hi)(k) (k) hi)

it

Where W*
hij(k)

= final weight for`field k of stratum i, corresponding to
institution ,j qof stratum h

The data were then weighted by multiplying the doctorate counts and estimates

at responding institutions by their associated final weights.

Comparison of Respondents and Nonrespondents

Of the 235 doctorate-granting institutions in'the Higher Education Panel,

188 provided usable deta'before the deadline for returning questionnaires. Of

these respondents, 21 reported conferrig no doctoral awards in the biosciences,

0

thus reducing to 167 the number of Panel responses usefttl for weighting to national

estimates. Table B-2 compares these 167 respondents with the remainder of the

total universe of 199 doctorate-granting institutions that awarded at least one

doctoral de4;ee in a bioscience field in L974-75.

Since tWi Panel is a disproportionate stratified sample, respondents differ

from nonresptiondents in,several important respects, notably size. For example,

proportionately twice as many honrespondents as respondents enrolled fewer than

1,000 graduate students (59 percent vs. 30 percent). Of Cbyrrse, the stratifi-

cation design for weighting the results of the present survey to&national esti -'

mates adjusts fsr these inherent biases.

Above=averageresponse rates were recorded, for institutions en lling more
I

than graduate students (94 percent) and for institutions in the West (92

percent). tower-than-average response rates occurred among colleges enrolling

fewer than 1,500 students (full-time equivalent) (62 percent among Colleges

enrolling fewer'. than 1,000 graduate students (72 percent).
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Table B-2
.

Compar/ton of Survey Respondents with PopuLition Nonrespondents
(In Percentages)

Characteristic

Survey Population Response

Respondents Nonrespondents Rate

Control
Public
Private

Graduate Enrollment (FTE)

<1,000
1,000-3,600
3,601-5,000
>5,000

Total Enrollment (FTE)
<1,500
1,501-5,000
5,001-10,000
>10,000

Census Region
East
Midwest
South
West

(N=167) (N=32)

'100.0 100.0
I y

83.9

65.9 65.6 84.0

54.1 34.4 '83.8

30.0 59.4 , 72.5* '

44.9 25.0 90.4

15.0 '12.5 86.2

10.2 3.1 94.4*

I
9.6 31.2 61.5*

12.6' 18.8 77.8

27.5 . 18.8 88.5

: 50.3 31.3 89.4

26.3 '34.4 80.0

2i".6 31.3 78.3%.4

31.1 --25.6 86.7 '.

21.0 9.4 92.1

*Exceeds or falls short of the overall response rate by more than 10 percent.
N

4

fr

(
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Other Reports of the Higher Education Paso'
American Counclipon Educatkin

Blandford. B. and Dutton. D. Survey of First-Year Graduate and Postdoctoral Enrollment in Science and Engineering. Higher Education Panel
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