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ABSTRACT
This report contains a compilation of manpower

statistics describin-, the education and employment of bioscientists.
The tallles also include data from other major disciplines to allow
for comparisons with other saientists and nonscientists.
Bioscientists include those with degrees in anatomy, biochemistry,
biophysics, genetics, microbiology, pharmacology, and physiology.
Chapter I presents the background of the study and the selection of
academic fields included in the study. Chapter Il deals with; (1) the
educational patterns of bioscientists in terms of enrollment and
degrees, institutions and staff, students, and expenditures for
training support; and (2) the employment patterns of bioscientist in
terms of type of employer and type of primary work activity, salary,
and expenditures for research. The last chapter presents an annotated
bibliography source documents. CU1
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FOREWOR

This report contains a compilation of manpower statistics describing
the education and employment of bioscientists. In order to allow for com-
parisons with other scientists or with nonscientists, the tables also include
data from the other major disciplines.

The purpose of the study is to present objective data, collected from
a variety of sources, which provide useful information for policy-makers
and a broad frame of reference for further, more detailed manpower
studies. Such a background is necessary to those who must evaluate trends
in the education and employment of bioscientists including trends in those
fields receiving training support from the National Institute of General
Medical Sciences. In addition to compiling data that are readily available,
the report identifies several major data gaps where information is not
available or not readily and regularly available.
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Dr. Solomon Schneyer, Chief, Program Analysis Branch, National
Institute of General Medical Sciences, served as the NIGMS Project
Officer, and he also provided helpful suggestions during the course of the
study.

The Naticnal Institute of General Medical Sciences provided funds
in support of the study and for publication of this report. This assistance
is gratefully acknowledged.
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education and with the employment of bioscientists.
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CHAPTER

INTRODUCTION

Background of the study

This study is a follow-up of an earlier evalu-
ative study of the training programs of the
National Institute of General Medical Sciences
(NIGMS) which was conducted by the Nation-
al Research Council for NIGMS.' One result
of the evaluative study- was an impressive col-
lection of data describing both the academic
departments and the trainees and fellows re-
ceiving NIGMS support during the period FY
1958-1967. Such data continue to be collected
and are now available through 1969. However,
interpretation of these NIGMS data was often
difficult because time-trend statistics describ-
ing the education and employment of all bio-
scientists and other scientists were not readily
available for comparison. The primary pur-
pose of this study was to collect such reference
statistics from various sources and to present
them in a convenient set of tables for ready
reference and for future evaluative studies.
Chapter 2 of this report contains tables of sta-
tistical information describing the education
and employment of bioscientists. Policy deci-
sions affecting higher education are made not
only by universities but also by government
agencies, professional societies, and industry,
and such decisions should be based on reliable,
objective information. Recently, policies con-
cerning the education and employment of PhD's
have received much national attention in con-
nection with the draft, Federal financial sup-
port for research and for fellowships, and the
alleged overproduction of PhD's. A second pur-
pose of this study is to assemble manpower
data which would provide background for those
who make policy decisions in such matters.

Although bioscientists are the group that is
treated in greatest detail in this study, the
data collection was not limited to these fields.

INational Research Council, 1969 Effects of NIGMS Training
Programs on Graduate Education in the Biomedical Sciences Wash-
ington; U.S. Depar4nent of Health, Education, and Welfare

The tables list information for the other nat-
ural sciences and, in most instances, for all doc-
toral fields, thus providing a broad reference
background for the bioscience data. Because,
the data do include all fields, the statistics in
this report should be useful not only to the
NIGMS and to bioscientists but also to spec-
ialists in many other disciplines.

If education and employment statistics are
to be useful, they must be kept reasonably cur-
rent. The trend lines should not lag the pres-
ent by more than one or two years, if the data
are to be of maximum value. Therefore, a sta-
tistical report such as this should provide for
regular updating to forestall rapid obsoles-
cence. For this reason, the data in this report
come primarily from sources that regularly re-
port statistical information in published form.
For example, the Office of Education annually
publishes Earned Degrees Conferred and the
National Science Foundation biennially reports
on American Science Manpower. A number of
government and private agencies have data
files containing important information, but
these were not included in this report because
the data are not made readily available to oth-
ers for updating of information. It is hoped
that this publication will call attention to im-
portant data gaps and that agencies which col-
lect such data, but do not publish regularly,
will be encouraged to do so in the future. Those
who wish to update statistics in this book may
do so by subscribing to the publication series
described in Chapter 3.

Selection of Academic Fields for Inclusion
in The Study

The tables and figures in the following chap-
ter present data which describe education and
employment patterns in the various academic
disciplines or fields. Most of the tables are so
arranged as to present data by field, with the

1 1-1 1



fields organized according to the following
plan :

Total of All Academic Fields

Seven Summary Fields

Physical

Sciences
Engineering

Bio-
Agric-
& Health
Sciences

Social

Sciences

Arts
&

Humanities

Professiorial

Fields
Education

Math
Chem-

Physics
istry

Biosciences
(excluding
Ag, Forest.
& Health Sc.)

Four Selected
Natural Science Fields

Seven Selected Bioscience Subfields

Anatomy Biochemistry Biophysics Genetics Micro-
biology

Pharmacology Physiology

Statistics for the seven summary fields pro-
vide a very broad perspective and allow for
comparisons between trends observed in the
sciences and nonscience fields. The fields of
mathematics, chemistry, and physics are the
largest of the physical sciences and provide ap-
propriate comparisons with the biosciences. As
used here, "biosciences" exclude agriculture,
forestry, and the health sciences, which are,
however, a part of the parent summary field.
The seven selected bioscience subfields were
chosen to be representative of the much larger
number of fields supported by NIGMS, and
they are long-established categories both with-
in NIGMS and in the Doctorate Records File
of the Office of Scientific Personnel, from which
much of the material in this report was ex-
tracted.

Because of the close relationship between
the development of the biomedical sciences and
the practice of medicine, Table 6e has been in-
cluded to display data for medical schools and
numbers of MD's graduated.

In order to help the reader comprehend
quickly the large amount of detailed informa-
tion, titles have been kept succinct, and a uni-

2
1

form style of data presentation has been
adopted throughout the chapter. Each topic is
introduced by a numbered figure which gen-
erally displays graphically a time trend for a
given characteristic based on the total popula-
tion of interest. The figure is followed by one
or more tables which provide detailed informa-
tion for various subgroups of the population.
Each table is numbered to correspond with the
appropriate figure. If more than one table is
required for the topic, alphabetic subscripts
are added to the table numberfor instance,
Table 4a, Table 4b, etc. All tables contain ref-
erences to the primary source, and notes at the
bottom of the tables state definitions of any
unusual terms used in the tables.

The written text accompanying the data has
been kept minimal. It consists of brief state-
ments pointing out the principal trends or pat-
terns of the data. In this way it is hoped that
the reader will be able to review general trends
by use of the figures and summary statements
and to study detail, when needed, in the tables.
Detailed interpretation of the significance of
the data lies outside the scope of this report
nd is left for the reader. To illustrate, the



frontispiece brings together on one page eight
basic data series for some or all of the years
1955-1970. These eight trend lines, represent-
ing 18-year-olds in the population, high school
graduates, first-time college enrollments, bacca-
laureate degrees granted, first-year graduate

CHAPTER

EDUCATIONAL AND
Educatio- patterr of bioscientists

Enrollments ,r :ees
Institutions star
Students
Expenditures f( - t ining support

Employment patte_ r f bioscientists
Type of employer -ind type of primary work

activity
Salary
Expenditures for research

Data in the first section of this chapter de-
scribe educational patterns of bioscientists,
from high school through postdoctoral train-
ing, comparing them with other scientists and
with nonscientists. The statistics also point out
the changing pattern of financial support for
higher education. Information describing the
postdoctoral careers and employment patterns
is presented in the second section of the chap-
ter. In general, the employment data have been
restricted to information about research doc-
torate recipients because this is the only group
for whom reasonably complete and reliable data
are regularly published. Although the emphasis
throughout is on bioscientists, comparative
data are included for other major science
groups and for selected nonscience groups.

The data were collected primarily from sev-
en institutional sources: the U.S. Office of Edu-
cation, the Federal Interagency Committee on
Education, the Bureau of the Census, the
National Science Foundation, the Educational
Testing Service, the American Medical Asso-
ciation, and the National Research Council. The
data collection techniques and publication
schedules for each of the primary data sources,

enrollments, masters degrees, research doctor-
ates, and medical doctorates are graphed or
semi-logarithmic paper to facilitate comparison
of time trends. Each of these data series is
further developed in the text, tables, and graphs
of the following chapter.

EMPLOYMENT STATISTICS
eited in this chapter are described in detail in
Chapter III.

Enrollments and Degrees

Section 1:
High school enrollments

Figure 1.
Number of high school graduates and
number of 18-year-olds in population,
1955, 1960, 1965 and projected to 1980.
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e The rates of growth of the 18-year old popu-
lation and of the high school graduation pop-
ulation have decreased since 1965.
High school graduation is rapidly approach-
ing universal attainment in the United

_iited States. Also, the percentage of boys
graduating from high ')n1, which had
lagged behind that for giy. _ become al-
most canght up by 1970. (Tz. 1e 1a)
Enrollments in most high sL r them -

ics and science courses increed rap: .y

between 1957 and 1965 as did the general
enrollments. In 1965, however, although al-
most 75% of all 18-year olds have had at
least one biology course in high school, only
about 25% have had a course in chemistry
and about 14% a course in physics. Likewise,
only a small percentage of high school grad-
uates have taken mathematics beyond ele-
mentary algebra and geometry. (Compare
numbers of 18-year olds in Table la with en-
rollment numbers In Table lb.)

TABLE la
Number of High School Graduates, by Se with P-- zentages of
Relevant Age Groups, 1956-67, and Project(' to 1975

Academic
Year

High School Graduates
(in Thousands)

I 7-- elevant Age Group*
(in Thousande)

Percentage of Relevant
Age Group

Boys Girls To i;al Boy.F Girls Total Boys Girls Total

1955-56 682 739 1421 1118 11(0 2220 61.0 67.1 64.0
1956-57 696 750 1446 1148 1127 2275 60.6 66.5 63.6
1957-58 729 784 1513 1180 1157 2337 61.8 67.8 64.7
1958-59 790 849 1639 1236 1212 2448 63.9 70.0 67.0
1959-69 898 966 1864 1343 1315 2658 66.9 73.5 70.1

1960-61 958 1013 1971 1402 1371 2773 68.3 73.9 71.1
1961-62 941 984 1925 1433 1400 2833 65.7 70.3 67.9
1962-63 959 991 1950 1406 1371 2777 68.2 72.3 70.2
1963-64 1123 1167 2290 1571 1530 3101 71.5 76.3 73.8
1964-65 1305 1337 2642 16:' 7 1652 3349 77.0 80.9 78.9

1965-66 1326 1346 2672 1826 1.776 3602 72.6 75.8 74.2
1966-67 1331 1348 2679 1798 1748 3546 74.0 77.1 75.5
1967-68 1373 1386 2759 1812 1761 3573 75.8 78.7 77.2
1968-69 1435 1446 2881 1842 1789 363 L 78.0 80.8 79.3
1969-70 1503 1512 3015 1888 1835 3723 79.6 82.4 81. ()

1970-71 1563 1571 3134 1942 1886 3828 80.4 83.3 81.8
1971-72 1618 1620 32E0; 1997 1939 3936 81.0 83.5 82.3
1972-73 1667 1664 3331 2033 1973 4006 82.0 84.3 83.2
1973-74 1716 1712 3428 2074 201:3 4087 82.7 85.0 83.9
1974-75 1761 1754 3515 2101 2039 4140 83.8 86.0 84.9

*The "relevant age group" is calculated as the 3-year moving average of 18-year olds. The moving average allows for the fact that
some high school graduates are age 17 and some age 19,, and smooths the data somewhat as compared with the unrealistic assump-
tion that all high school graduates toe just age 1S. The age group 'data were calculated from U.S. Census data: "Estimates of Population
of the United States by Single Yeavs of Age. Color, and Sex 1900 to 1956", and " . . 1960-64" and unpublished tabulations (series C)
Projected to 1976.

Sources:
The 1955-.56 to 1965 high w2hool graduation data were taken from OE 10036-66, Projections of Educational Statistics to 1975-76.

1966 Edition, U.S. Office of Education.
The 1965-66 to 1975 high school gradnation data were .taken from OE 10036-68, Projections of Educational Statistics to 1977-78.

1968 Edition. U.S. Office of Education and Diocr: of Educational Statistics 1968, (OE 10024-68).
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TABLE lb
Number of enrollments in science and mathematics in public high
schools, by fiscal years, 1957-1965

Type of Course

Number of High S, ' uudents Enrolled (in thousands)

1957 1959 1961 1963 1965

Total All Science 4,044 4, .,. 4,905 0,020 7,244
General Science 1,518 1,581 1,549 1,827 2,176
Biology 1,430 1,677 1,686 2,487 2,694
Chemistry 520 657 708 859 1,085
Physks 310 379 385 397 526
Other Science 266 376 577 450 763

Total All Mathematics 4,401 5,108 5,174 6,731 7,496
General Mathematics 976 1,024 1 ,377 1,213 1,387
Elementary Algebra 1,518 1,775 1,607 2,131 2,260

Intermediate & Advanced
Algebra 484 643 742 1,017 1,055

Geometry (Plane & Solid) 948 1,085 1 , 133 1,527 1,621

Trigonometry 200 220 246 204 231

Analytic Geometry &
Analysis na na na na 217

Other Mathematics 275 361 69 039 725

Note: The biennial survey, "Offerings and Enrollments in Science and Mathematics in Lblic High
Schools," conducted by the U.S. Office of Education, was discontinued after 196b.

SOURCE: U.S. Office of Education, Digest of Educational Statistics, 1968, p. 34 U.S. Department of
Commerce, Statistical Abstract of the United States, 1966, p. 551.

r;
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Section 2 :
First-time college enrollments

Figure 2.

Number of first-time college enrcllments and
number of 18-year-olds in population, 1955, 1960,
1965, 1970, and projected 1975.
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o The number of firs- -thne college enrollments
continues to incre:- se, but the rate of in-
crease has slowed s:ace 1965.
Almost half of the appropriate age group
(18-year olds) in t7-e United States continue
with some type o: formal education beyond
high school.
As of 1970, it is es;imated that 61% of the
male high school aduates and 49% of the
female graduates c. _utinue to college.
Women accounted for 38% of the first-time
college enrollments of 1955, but they were
44% of the 1970 enrollees.



TABLE 2
Number of First-Time College Enrollments with percentage
of Relevant Age Group, by Sex, 1955-1970

Year of

Enrollment

First4firne College

Em.offinents

(inThonsands)

Relevant _ge Group*
(in Thousands)

Percent4
A

of ROevant
.3roup

Men Women Total Men Women Totili Zvi en -men Total

1955 416 254 670 1103 1090 2193 37.7 Y).. 3 3. ). 6

1956 442 273 715 1118 1102 2220 :'9. 5 . .4. S ::.2.2

1957 441 281 722 1148 1127 2275 '8.4 . -1. ) 31.7
1958 464 308 772 1180 1157 2337 89.3 '....6.6 33.0

1959 486 332 818 1236 1212 2448 39.3 27.4 33.4

1960 539 384 923 1343 1315 2658 40.1 :19. 2 34.7

1961 592 426 1018 1402 1371 2773 42.2 -1.. _ 36.7

1962 598 432 103C 1433 1400 2833 41.7 J.) 36.4

1963 604 442 1046 1406 1371 2777 43.0 2 2 37.7

1964 702 523 1225 1571 1530 3101 44.7 2 39.5

1965 829 613 1442 1697 1652 3349 48.9 7.1 43.1

1966 787 591 1378 1826 1776 3602 43.1 33.3 38.3

1967 814 625 1439 1798 1748 3546 45.3 35.8 40.6

1968 925 705 1630 1812 1761 3573 51.0 40.0 45.6

1969 (976) (753) (1729) 1842 1789 3631 53.0 42.1 47.6

1970 (923) (738) (1661) 1888 1835 3723 48.9 40.2 44.6

( ) estimated
*See footnote (*) Table la
Sources:

Number of College Enrollment from USOE Digest of Educional Statistics 1969. (OE 10024-69).
Relevant Age Group data from U.S. Census; data smoothed by 3-year averaging.
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Section 3 :
Number of Baccalaureate Degrees

Figure 3.
Number of baccalaureate degrees granted
fiscal years 1956, 1959, 1962, 1965, 1968, 1969,
and 22yearolds in population, 1956-1971
(3-year moving average).
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The relevant age group (22-year-olds) in-
creased from 2.1 million in 1956 to 3.1 mil-
lion in 1968. It will reach 4.2 million by
1980, level off for about 5 years, and then
begin to decrease. Because some people earn
baccalaureates at either younger or older

8

ages, a 3-year moving average of ages 21, 22,
and 23 has been used instead of the single-
age figure, to smooth the statistics.
During the period 1956-1968, in which the
22-year-old population increased 50%, the
number of baccalaureated recipients in-
creased 122%. The proportion of this age
group with baccalaureates increased from
13.9% to 20.3%. The proportion of women
with degrees jumped from 10.2% to 17.8%,
while the proportion of men with bacca-
laureates increased from 17.4% to 22.8%.
The social sciences and arts and humanities
areas grew most rapidly in number of BA
degrees earnednearly 10% per year. In
1956 they accounted for 13% and 16% of
the baccalaureate degrees, respectively, and
in 1968 fo- 18% and 21%. Engineering, pro-
fessional fields, and education dropped in
percentage of total baccalaureates ; the
physical and biological sciences remained
roughly constant in percentage of total bac-
calam-eates between 1956 and 1963.
Over the entire 1956-1968 period, in all the
summary fields except the professions, the
growth rate was greater for women than
for men. In the 1956-59 period, the growth
rate was higher for men in all fields ; since
1959 the reverse has been true in all fields.
Among the four natural science fields, the
rate of increase of baccalaureate degrees
between 1956 and 1968 was much greater in
mathematics than in the other fields or in
the total of all fields. The rate of increase in
the biosciences and physics was about the
same as that for all fields ; the rate of growth
for chemistry was appreciably slower than
the others. The fastest-growing field in this
group was mathematics ; it is also the field
with the largest proportion of women.
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TABLE 3a
Number a Baccalaureate.Degrees Granted in Seven Summary Fields, By Sex,
with Percentage of Relevant Age Group, Fiscal Years 1956-1968

Y ear Sex Sciences

Engi-
neering

!lac calm reate Field

Bio-Ag- Arts and

I-Eealtli Social Human-
Sciences Sciences ities

Pro-

fessional

Fields Education

(=lath-

reates

Red-

evan t

Age
Group
On

thous-

ands)

Per-

centage

Bacc

Reh
(want

Age
Grvap

1956 Male 13,293 26,251 23,439 24,128 23,789 49,864 19,883 180,647 1,041 17.4
Female 3,024 76 7,105 11,061 21,506 12,410 50,733 106,824 1,046 10.2
Total 16,317 26,327 30,544 36,089 45,295 62,283 70,616 287,471 2,087 13.8

1959 Male 20,167 38,044 20,328 31,145 28,562 63,102 26,448 233,796 1,077 21.7
Female 4,281 121 8,461 13,139 25,376 11.958 61,429 124,765 1,091 11.4
Total 24,448 38,165 34,789 44,284 53,938 75,060 87,877 358,561 2,165 16.5

1962 Alzdo 24,051 32,989 26,119 34,447 32,719 57,791 26,077 234,193 1,168 20.0
Female 6,401 113 9,875 15,887 35,352 11,022 71,150 149,809 1,167 12.8
Total 30,452 33,102 35,094 50,334 65,071 68,813 97,236 384,002 2,335 16.4

1965 NI ale 28,445 34,700 32,566 48,818 45,410 70,212 27,900 200,117 1,413 21.2
Femrde 8,964 125 13,952 25,910 54,079 14,244 90,634 207,908 1,395 14.9
'rotal 37,409 34,885 46,518 74,728 99,405 84,456 118,534 496,025 2,808 17.7

1968 Male 31,546 I :37,4(54 35,04(5 70,303 60,044 92,635 32,709 359,747 1,581 22.8
Female 11,455 216 22,008 42,622 75,911 20,854 103,150 277,116 1,554 17.8
Total 4:3,001 :17,680 57,054 112,025 135,955 113,489 135,859 636,863 3,135 20.3

Average Annual Crowth Increments Over 1956-68 Period

Alale 7.5 3.0 3.4 9.3 8.0 5.3 4.2 6.5
Female 11.7 9.1 10.2 11.2 11.1 4.3 6.1 8.3
Total 8.4 3.0 5.5 10.0 9.6 6.5 5.6 6,0

Note: (1) Totals in the biological-agricultural-health sciences and professional fields have been adjusted to reflect differences in cate-
gorizing "First Professional Degrees" by the U.S. Office of Edwation. Data for the earlier years were adjusted to conformwith definitions in use since 1966.

(2) The relevant age group is defined as the 3-year moving average of 22-year. olds. See text for details.
SOURCE; U.S. Office of Education, Earned Degrees Conferred by Higher Educational Institutions.

U.S. Department of Commerce, "Estimates of the Population of the United States, by Shigle Years of Age, Color. and Sex1900 to 1959," Series P-25, No. 311, July 2, 1965, p. 10, p. 4; "Estimates of the Population of the United States, by Single
Years of Age. Color, and Sex 1960 to 1964," Series P-25, No. 314, August 19, 1965, p. 7; "Estimates of the Population of theUnited States, by Age. Race, and Sex: July 1, 1964 to 1967," Series P-25, No. 385, February 14, 1968, p. 15.
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TABLE 313
Number of Baccalaureate Degrees Granted in Four Selected Natural Science Fields, bySex, Fiscal Years 1956-1968.

Fiscal Year Se 5c Mathematics* Physics Chemistry
13io-

sciences**

1956 Male 3,137 2,233 4,996 9,607
Female 1,523 102 1,182 2,059
Total -1,660 2,335 6,178 12.566% Female 32.7 4. 4 19. 1 23.5

1959 Male 6,504 (28) 3,668 (18) 5,897 (6) 11,503 (6)
Female 2,515 (18) 141 (11) 1,411 (6) 3,646 (7)Total 9,019 (25) 3,809 (18) 7,308 (6) 15,149 (6)% Female 27.9 37 19.3 24.1

1962 Male 10,354 (17) 4,624 (8) , 369 (2. 5) 12,155 (2)Female 4,255 (19) 188 (10) 1,715 (7) 4,822 (10)Total 14,609 (18) 4,812 (8) 8,084 (3) 16,977 (4)% Female 29.1 3.9 21.2 28.4

1965 Male 13,177 (8) .1,679 (<1) 8,106 (8) 17,844 (14)
Female 6,440 (15) 245 (9) 1,931 (4) 7,380 (15)
Total 19,617 (10) 4,924 (1) 10,037 (7) 25,224 (14)% Female 32.8 5.0 19.2 29.3

1968 Male 14,839 (4) 4,749 ( <1) 8,876 (3) 23,107 (9)
Female 8,786 (11) 296 (6) 1,962 ( <1) 8,948 (7)
Total 23,625 (6) 5,045 (1) 10,838 (2) 32,055 (8)
% Female 37.2 5.9 18.1 27.9

Includes statistics.
**Excludes agriculture, forostiy, and health sciences which are included in "Bio-Agricultural RealthSciences" in Table 3a.
Note: Figures in parentheses indimte average annual percentage increment over the 3-year period shown.SOURCE: U.S. Office of Education, Earned Degrees Conferred by Higher Educational Institutions.

2 0

10



Section 4:
First-year graduate enrollments

Figure 4.
Number of first-year graduate enrollments,
science versus all fields, FY 1961-1968.
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o The total number of first-year graduate en-
rollments in FY 1968 was more than double
that of FY 1961. (Students who had com-
pleted less than one full year of required
work for an advanced degree or its equiva-
lent in part-time work are designated as
"first-year students".) Full-time enrollments
increased most rapidly, representing 33.9%
of the 1961-63 total enrollment, and 38.5% of
the 1966-68 enrollments. (A full-time stu-
dent is one whose academic load in terms of
course work or .other activity (such as the-
sis) is at least 75% of that normally expected
of such students ; all others are part-time
students.)
The percentage increases in enrollments, FY
1961 to FY 1968, in the sciences and engi-
neering were less than in the nonscience
fields, corresponding with a smaller rate of
increase in baccalaureate degrees (see Sec-
tion 3)
Full-time first-year graduate enrollments
varied from a low of 14% in education
(1961-63) to 68.4% in biosciences (1966

68). From the 1961-63 period to 1966-68,
the percentage of full-time first year enroll-
ments increased in all fields, social sciences
showing the greatest increase, from 51.1%
to 58.6%.
The distribution of first-year graduate en-
rollments among the seven summary fields is
roughly proportional to the distribution of
baccalaureates in these fields. The sciences
and engineering account for about 40% of
the baccalaureates, and they account for
45% of the full-time graduate enrollments
and 32% of the total first-year enrollments.

o Among the four natural science fields, the
rate of increase in total first-year graduate
enrollments (1961 to 1968) for the bio-
sciences was slightly higher than that for all
fields ; the rate of increase for mathematics
was somewhat lower than that for all fields ;
and the increments for physics and chemis-
try markedly lower,
In math and physics, the growth rate in
baccalaureates for women lags behind that
for men by at least 3 years, while in bio-
sciences and chemistry the growth rate
changes are mixed.
In the four natural science fields, the ratio
of first-year graduate enrollments to bac-
calaureates granted the preceding June var-
ied widely. In math it varied between 50%
and 60%; in chemistry it went up to nearly
70%; in biosciences it was slightly below
50%, while in physics it was over 100%. In
evaluating these statistics, it is important to
keep in mind the fact that "first-year" does
not mean "first time in graduate school". A
student attending on a part-time basis may
be enrolled for several years before com-
pleting the equivalent of a full year of grad-
uate work.
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TABLE 4a.
Number of First-Year Graduate Enrollments in 7 Summary Fields,
By Attendance Status FY 1961-1963

Fiscal Physical Biological Social Arts and Professional Total

Year status Sciences Engineering Sciences Sciences Humanities Fields Education All Fields

-

1961 Mill-time 9,408 7,996 8,549 11,502 12,038 8,560 10,782 68,925

Part-time 10,238 11,898 4,152 11,261 11,914 18,564 60,228 128,255

Toto 19,646 19,894 12,701 22,853 .23,952 27,124 71,010 197,180

1962 Full-time 9,762 8,245 8,744 12,741 13,293 8,964 10,89C 72,645

Part-time 10,334 13,306 4,567 12,175 13,809 20,585 70,071 144,847

Total 20,096 21,551 13,311 24,916 27,102 29,549 80,967 217,492

1963 Full-thne 10,782 0,092 9,537 13,751 14,461 10,263 12,331 80,217

Part-thne 11,260 14,957 4,729 12,976 16,050 22,815 77,464 160,251

Total 22,042 24,049 14,266 26,727 30,511 33,078 89,795 240,468

1964 Full-time 11,817 10,021 10,624 16,096 17,360 10,755 13,945 90,618

Part-time 12,961 17,390 5,469 14,987 19,173 26,447 83,794 180,221

Total 24,778 27,411 16,093 31,083 36,533 37,202 97,739 270,839

1965 14111-thne 14,141 11,433 12.819 20,564 20,742 17,076 17,009 113,784

Part-time 14,236 18,812 6,466 16,817 22,718 35,747 89,228 204,024

Tou 28,377 30,245 19,285 37,381 43,460 52 823 106,237 317,808

1966 Full-thne 15,183 12,391 14,762 23.488 25,224 20,902 19,864 131,814

Part-time 15,099 20,121 7,415 18,507 25,519 29,548 100,827 227,036

Total 30,282 32,512 22,177 41,095 50,743 60,450 120,691 358,850

1967 Full-thne 16,768 12,890 16,153 25,099 28,137 25,734 23,982 148,763

Part-thne 13,852 19,388 6,961 16,469 24,906 38,816 101,617 222,009

Total 30,620 32,278 23,114 41,568 53,043 64,550 125,59C 370,772

1968 Full-thne 17,121 13,570 16,366 28,427 32,156 29,926 28,213 165,782

Part-time 15,237 20,164 7,437 19,321 28,074 48,386 123,625 262,244

Total 32,358 33,734 23,803 47,748 60,230 78,312 151,841 . 428,026

Percent Full-Time Enrollments

1961-1963 48.4 38.8 66.6 51.1 48.9 31.0 14.1 33.9

1964,1965 48.7 37.2 66.3 53.4 47.6 30.6 15.2 34.7

1966-1968 52.6 39.4 68.4 58.6 52.0 37.6 18.0 38.5

Note: Students who had completed less than one full year of required work for an advanced degree or its equivalent in part-time work

are designated as "first-year students".
A full-time student is one whose academic load in terms of course work or other activity (such as thesis) is at least 75% of that
normally expected of such students: a part-time student is one whose academic load is less than 75%.

SOURCE: U.S. Office of Education, Students Enrolled for Advanced Degrees, 54019 series.
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TABLE 41).
Number of first-year graduate enrollments in 4 natural
science fields, by attendance status, fiscal years
1961-1968

Fiscal
Year Status Mathematics Physics Chemistry sciences

1961 Pull-time 2,989 2,209 2,656 4,340
Part-time 4,466 2,233 2,520 2,697

7,455 4,442 5,182 7,037

1902 Pull-time 3,234 2,400 2,697 1,634

Part-time 4,617 2,176 2,628 3,065
Total 7,851 4,576 5,325 7,099

1963 1'ull-time 3,494 2,528 3,172 5,084
Part-time 5,319 2,329 2,717 3,112
Total 8,813 4,857 5,889 8,196

1964 Pulltimc 3,952 2,694 :3,418 5,973
Part-time 6,151 2,609 3,233 3,772
'rotal 10,103 5,303 6,651 9,745

1965 Full-time 4,870 :3,154 3,791 7,361
Part-thne 6,960 2,773 3,162 4,460
Total 11,830 5,927 6,953 11,821

1966 Full-time .5,343 3,263 4,038 8,486
Part-time 7,616 2,581 3,369 5,122
Total 12,959 5,844 7,407 13,608

1967 1"ull-time 5,698 3,231 4,665 9,310
Part-time 6,926 2,037 2,670 4,890
Total 12,624 5,268 '7,344 14,200

1908 Full-time 5,577 3,373 4,608 9,528
Part-time 7,576 2,187 2,732 5,346
Total 13,153 5,560 7 , :340 14,874

Note: For definitions of "first-year enrollments," "full-time," and
"Part-tirne" see Table 4a.

SOURCE: CZ. 0111ce of Education, Students Enrolled for Ad-
waneed Degrees, 54019 series.

Sectiou 5 :
Number of Master's degrees

The nuruber of master's degrees granted/
year tripled between FY' 1956 and FY 1968.
Master's degree production is increasing
much faster than the rate of growth of the
24-year old age group. The percentage of the
age grouP attaining the master's degree in-
creased from 3% to 6% between FY 1956
and FY 1968.

23

Figure 5.
Number of master's degrees granted,
science versus all fields, FY 1956-1968.
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Men received two-thirds of the master's de-
grees awarded during the period 1956-4968.
Only in education and arts and humanities
did women receive as many master's degrees
as men.
The sciences and engineering, which account
for 327e of the total first-year graduate en-
rollments, also account for 32% of the mas-
tr's degrees.
Within the four natural science fields, the
rate of increase of master's degree produc-
tion (19564968) for the biosciences and
physics was about the same as that for all
fields combined ; the rate of increase ft)r
mathematics was almost double that fo/ all
fields; and the rate of increase for chemistry
was much less than that for all fields.
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TABLE 5a.
Number of Master's Degrees Granted in 7 Summary Fields, By Sex,
with Percentage of 24-Year Olds, Fiscal Years 1956-1968

Fiscal
Year

Master's Field
Arts
and

Physical Engi- Biological Social Human-
Sex Sciences neering Sciences Sciences ities

Profes-
sional
Fields

Edu-
cation

Total
Master's

Total 24-
year olds
(in thous-

ands)

Percent-
age

Master's
/24-

year olds
1956 Male 3,143 4,716 3,249 3,454 4,045 4,801 16,005 39,413 1,091 3.6

Female 399 19 819 974 2,608 1,075 14,133 20,027 1,096 1.8
'l'otal 3,542 4,735 4,068 4,428 6,653 5,876 30,133 59,440 2,187 2.7

1959 Male -1,059 6,767 3,727 4,138 5,034 6,642 16,954 47,321 1,092 4.3
Female 581 24 1,240 1,144 3,299 1,273 14,615 22,176 1,091 2.0
Total 4,640 0,791 4,967 5,282 8,333 7,915 31,569 69,497 2,182 3.2

1962 Male 5,681 8,911 4,285 5,596 6,277 8,110 19,845 58,705 1,125 5.2
Female 886 40 1,365 1,634 4,594 1,537 16,128 26,184 1,134 2.3
Total 6,567 8,951 5,650 7,230 10,871 9,647 35,973 84,889 2,259 3.8

1965 Malc 7,699 12,060 5,377 7,803 10,020 10,244 23,008 76,211 1,226 6.2
Female 1,318 45 2,123 2,293 7,430 1,958 20,817 35,984 1,221 3.0
Total 9,017 12,105 7,500 10,096 17,450 12,202 43,825 112,195 2,447 5 0

1968 Alale 9,031 15,133 7,576 13,738 13,393 23,911 30,967 113,749 1,421 8 0
Female 1,966 99 3,466 6,375 11,751 6,889 32,855 63,401 1,408 4.5
Total 10,997 15,232 11,042 20,113 25,144 30,800 63,822 177,150 2,829 6.3

Average Annual Percentage Growth Increments, 1956-1968

Male 9.3 10.1 7.3 12.2 10.6 x 5.7 9.2
Female 14.2 14.7 12.8 16.9 13.3 x 7.3 10.1
Total 9.9 10.1 8.7 13.4 11.7 x 6.4 9.5

Note: Re-definition in 1966 of master's degrees to include those previously termed "first professional" in some subfields renders this seriesnon-comparable between 1965 and 1968.
SOURCE: U.S. Office of Education, Earned Degrees Conferred by Higher Educational Institutions.

U.S. Department of Comment:, "Estimates of the Population of the United States by Single Years of Age, Color, and Sex1900 to 1959," Series P-25, Na. 311, July 1965, p. 10, p. 4; "Estimates of the Population of the United States, by Single
Years of age, Color, and Sex 1960 to 1964," Series P-25, No,314, August 19, 1965, p. 7; "Estimates of the Population of theUnited States, by Age, Race, and Sex: July 1, 1964 to 1967," Series P-25, No. 385, February 14, 1968, p. 15.
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TABLE 5b.
Number of Master's Degrees Granted in 4. Natural
Scieme Fields, By Sex, Fiscal Years 1956-1968

Mathe- Chem- Bio-

Fiscal Year Sex matics* Physics istry sciences

1956 Male 719 719 1,035 1,379
Female 179 23 129 380
Total 898 742 1,164 1,750

1959 Male 1.188 885 081 1.543
Female 311 30 164 459
'l'otal 1,409 015 1,145 2002,

1962 Mak; 2,179 1,933 1.163 1,982
Female 501 62 241 660
Total 2,680 1,425 1,404 2,642

tom Male 3,531 1,826 1,362 2,629
Female 812 80 322 975
Total 4 , :343 1,006 1,684 3,604

1968 Male 4,202 1.993 1,570 3,063
Female 1,331 95 407 1,554
Total 5,533 2,088 1,986 5,517

Average Annual Percentage (1rowth
Increments 1056-1008

Male 15.9 8.9 3.6 9.2
Female 18.2 12.5 10.1 12.5
Total 16.3 9.0 4.5 10.0

*Includes statistics.
SOURCE: U.S. Office of Education, Earned Degrees Conferred by

Higher Educational Institutions.

Section 6:
Numbers af research doctorates

The number of research doctorates granted
in FY 1970 was three times as great as the
number granted in FY 1960.
Despite the rapid increase in PhD produc-
tion, only a very small percentage of the
age group attains the doctorate. The ratio

Figure 6.
Number of research doctorates granted,
science versus all fields, FY 1960-1970.
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of FY 1969 doctorate recipients who were
U.S. citizens to U.S. 30-year-old population
was 0.009, less than 1%.
Approximately one-eighth of all research
doctorate recipients are women.
Almost two-thirds of the doctorates are
awarded in the science and engineering
fields. These fields account for only one-third
of the first-year graduate enrollments and
one-third of the master's degrees.

o The distribution of doctorates by summary
field has remained relatively stable through-
out the period, except for engineering, which
accounted for only 8.1% of the FY 1960
doctorates but 11.7% of the FY 1970 total.
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TABLE 6a
Number of' Research Doctorate Degrees Granted in 7 Summary Fields,
By Sex, Fiscal Years 1960-1970

Field Sex

Physical
Sciences

Engineering

Bio-Ag-Hlth
Sciences

Social
Sciences

Arts and
Humanities

Professional
Fields

Education

Other and
Unspecified

Total PhD's

Total
Male
Female
% Female

Total
Male
Female
% Female

Total
Male
Female

Fema le

lotal
Male
Female
% Female

Total
Mate
Female
% Female

Total
Male
Female
% Female

Total
Male
Female
% Female

Total
Male
Female
% Female

Total
Male
Female
% Female

Fiscal Year of Doctorate

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

2125 2325 2484 2911 3116 3550 3828 4331 4637 4964 5607
2077 2243 2383 2787 2980 3373 3648 4123 4405 4705 5289

75 82 101 124 136 177 180 208 232 259 318
3.5 3.5 3.1 4.3 4.4 5.0 4.7 4.8 5.0 5.2 5.7

794 940 1215 1356 1663 2073 2299 2602 2850 234 3432
791 936 1211 1346 1653 2066 2291 2593 2838 3224 3417

3 4 =. 10 10 7 ,; 9 12 10 15
0 0.4 0.3 0.7 0.6 0.3 0.3 0.3 0.4 0.3 9.4

172:., 1783 1976 2081 2362 2685 2885 314'.1 3693 '116 4564
157:-. 1618 1784 1875 2118 2407 2540 272-1 3184 3547 3977
152 165 192 206 244 278 345 41- 509 569 587
F n' 9.3 9.7 9.9 10.3 10.4 12.0 13.:, 13.8 13.8 12.9

1 1821 1928 2078 2304 2376 2691 3178 3583 4024 4647
1471 1562 1674 1795 1973 2062 2283 27051 3008 3339 3862
225, 259 254 283 331 314 408 473 575 685 785
13 21 14.2 13.2 13.6 14.4 13.2 15.2 14.9 16.0 17.0 16.9

144' 1495 1561 1662 1982 2327 2508 2863 3196 3544 4043
1191 1262 1280 1375 1644 1925 2011 2306 2482 2710 3094
251 233 281 287 338 402 497 557 714 834 949

17.3 15.6 18.0 17.3 17.1 17.3 19.8 19.5 22.3 23.5 23.5

362 365 438 492 527 590 676 759 857 901 1111
326 325 393 428 477 536 604 679 774 809 993
36 40 45 64 50 54 72 80 83 92 118

9.9 11.0 10.3 13.0 9.5 9.2 10.7 10.5 9.7 10.2 10.6

1548 1680 1898 2131 2350 2736 3043 3477 4022 4618 5836
1250 1335 1539 1715 1900 2209 2462 2789 3223 3720 4654
298 345 359 416 450 527 581 688 799 898 1182

19.3 20.5 18.9 19.5 19.1 19.3 19.1 19.8 19.9 19.4 20.2

6 4 0 12 19 5 24 33 85 333 196
5 4 6 11 17 5 24 26 80 286 189

1 0 0 1 2 0 0 7 5 47 7

16.7 0 0 8.3 10.5 0 0 21.2 5.9 14.1 3.6

9,734 10,413 11,506 12,723 14,323 16,342 17,954 20,386 22,923 25,734 29,436
8,692 9,285 10,270 11,332 12,762 14,583-15,863 17,946 19,994 22,340 25,475
1042 1128 1236 1391 1561 1759 2091 2440 2929 3394 3,961
10.7 10.8 10.7 10.9 10.9 10.8 11.6 12.0 12.3 13.2 13.4

SOURCE: Naticnal Research Council, Office of Scientific Personnel, Doctorate Records File
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TABLE 6b
Number of Research Doctorates Granted in All Fields Combined, 1960-1970, With
30-year-old Population and Percentage of Age Group Attaining Doctorates

Fiscal

Year
Doctorates Granted

Population, Age 30*
(in thousands)

Percent of Age Group
Earning Doctorates

Male Female Total Male Female Total Male Female Total

1960 8,692 1,042 9,734 1,135 1,164 2,299 .76 .09 .42

1961 9,285 1,128 10,413 1,122 1,150 2,272 .83 . 1 0 .46

1962 10,270 1,236 11,506 1,102 1,127 2.229 .93 .11 .52

1963 11,332 1,391 12,723 1,080 1,101 2,181 1.05 .13 .58

1964 12,762 1,561 14,323 1,075 1,094 2,169 1.19 .14 .66

1965 14,583 1,759 16,342 1,080 1,096 2,176 1.35 .10 .75

1966 15,863 2,091 17,954 1,098 1,110 2,208 1.44 .19 .81

1967 17,946 2,240 20,386 1,114 1,131 2,245 1.61 .20 .91

1968 19,994 2,929 22,923 1,137 1,155 2,202 1..76 .25 1.00

1969 22,340 3,394 25,734 1,158 1,177 2,335 1.93 .29 1.10

1970 25,475 3,961 29,436 1,188 1,207 2,305 2.14 .33 1.23

*8-year moving average, to smooth data and in rezognition of the fact that some are younger, some
older, at attainment of doctorate. Computed from estimates from U.S. Census Estimates-Series P-25,
No. 885.

SOURCE: National Research Council, Office of S,,:ientific Personnel, Doctorate Records Pile



TABLE 6e
Number of Research Doctorates Granted in 4 Selected
Natural Science Fields FY 1960-1970

F4ld Sex

Fiscal Year of Doctorate

1910, 1961 1962 1963 , 1964
---

1965 1966 1967 1968 1969 1970

Mathematics Total 291 332 388 484 589 685 769 S30 972 1063 1218

Male 276 315 366 456 556 635 721 782 923 1007 1142

15 17 22 28 33 50 48 48 49 56 76

% Female 5.2 5.1 :',.7 5.8 5.6 7.3 6.2 5.8 5.6 5.3 6.2

Total 530 597 710 817 866 1046 1061 1310 1430 1452 1657

Male 521 590 696 807 852 1019 1039 1274 1397 1414 1611

Female 0 7 14 10 14 27 22 36 33 38 46

% Female 1.7 1.2 2.0 1.2 1.6 2.' 2.1 2.7 2.3 2.6 2.7

emistry 'l'otal 1078 1150 1137 1288 1:350 1444 '594 1773 1793 1947 2223

Male 1030 1094 1077 1206 1266 1345 1496 1655 1654 1801 2043

Female 48 56 60 82 84 991 98 118 139 146 180

% Female 4.5 4.9 5.3 6.4 6.2 6.0 6.1 6.7 7.8 7.5 8.1

Biosciences Total 1158 1172 1299 1414 1582 1829 1991 2197 2616 2865 3162

Male 1023 1018 1125 1231 1371 1586 1685 1822 2169 2367 2665

Female 135 154 174 183 211 243 306 375 447 498 497

% Female 11.7 13.1 13.4 12.9 13.3 13.3 15.4 17.1 17.1 17.4 15.7

SOURCE: National Research Council, Office of Scientific Personnel, Doctorate Records File
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TABLE 6d.
NuinlSor of research doctorate degrees granted in 7 selected itoscience
fiek- NIGMS-Supported* vs. non-NIGIVIS-Supported, FY 1958-1969

Fiscal Year
of PhD

Support
Status in

Grad. School Anatomy
Bio-

chemistry
3io-

o'lysics Genetics
Mi
biol or

Pha=a-
ology

Physi-
ology Total

1958 NIGMS 0 0 0 0 0 0 0

Non-NIGMS 30 237 21 71 2( 48 0 610

1959 NIG MS 0 8 0 1 1 4 15

Non-NIG MS 36 209 23 74 16- 39 0 548

1960 NIGME 2 13 5 4 3 81

Non-NI GMS 29 245 23 68 10 49 2 596

1961 NIGMS 5 53 1 9 15' 18 18 119

Non-NIOMS 40 221 24 64 F 31 2 543

1962 NIGMS 17 81 10 17 4. 20 27 217

Non-NIGMS 32 205 23 64 54 61 593

1963 NIGMS 17 128 9 27 25 45 303

Non-NIOMS 34 175 27 70 158 46 97 607

1964 NIGMS 31 164 21 26 52 44 64 402

Non-NIG MS 25 206 19 72 142 46 125 635

1c!65 MOMS 49 185 34 33 95 55 107 558

Non-NIGMS 39 208 20 69 179 44 97 656

1966 NIGMS 29 243 39 36 112 62 93 614

Non-NIG MS 37 215 42 77 176 44 103 694

1967 NIGMS 45 247 54 49 111 72 115 693

Non-NIG MS 40 254 38 95 222 43 132 824

1968 NIGMS 53 306 65 51 139 80 146 840

Non-NIGMS 34 271 40 101 220 67 M6 889

1969 NIGMS 61 260 75 54 152 86 162 851

Non-NIGMS 60 287 35 72 228 61 156 899

Total, NIGMS 300 1,688 308 308 778 467 785 4,643
All Yeam Non-NIGMS 436 2,733 3.5 897 2,190 572 931 8,094

*Persons receiving any support by fellowship or traineeship are included here cs NIGMS-supported.
Notes: All NIGMS-supported doctorate recipients in physiology were assumed to be in the area of animal physiology.

Two of the seven bioscience fields show a decrease in total PhD production between FY 1968 and FY 1969. However, a new field
(molecular biology) was introduced into the Survey of Earned Doctorates Specialties List in FY 1969, and 89 persons selectee it.
Because most of these 89 would have selected one of the seven listed fields of molecular biology had not been available, the ap-
parent decreases in PhD production should be interpreted with caution.

SOURCE: National Research Council, Office of Scientific Personnel, Doctorate Records File.
NIGMS, Statement of Appointment of Trainee and Fellowship Award Statement.
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Medical Enrollments

Number of U.S. medical schocls and M.D.
graduates, FY 1950-1969.
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Following the post-WWII spurt, there was a
slight drop in output of physicians to 1957,
then very slow growth until 1965. Since that
time, growth in output has averaged slightly
over 2% per annumapproximately the
growth rate of the U.S. population.
Number of medical schools in operation was
practically constant through the 1950's.
Schools in development in the late 1950's
came into operation in the 1960's ; a dozen
new schools were in development between
1962 and 1969.
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TABLE 6e
Number of U.S. Medical Schools and M.D. Graduates
Fiscal Years 1950-1969

Fiscal Year Number of Schools

Annual
Number of Percentage

M.P. Graduates Increment

1950 79 5,553
1951 79 6,135 +10.5
1952 79 6,080 .9
1953 79 6,668 + 9.7
1954 80 6,861 + 2.9

1955 81 6,977 + 1.7
1956 82 6,845 1.9
1957 85* 6,796 -- .7
1958 85* 6,861 + 1.0
1959 85* 6,860 0.0

1960 85 7,081 -I- 3.2
1961 86 6,994 -- 1.2
1962 87* 7,168 -I- 2.5
1963 87* 7,264 + 1.0
1964 87* 7,336 + 1.0

1965 88* 7,409 + 1.9
1966 S8* 7,574 + 2.2
1967 89* 7,743 + 2.2
1968 04* 7,973 + 3.0
1960 D9* 8,059 + 1.1

*Includes schools in development.
SOURCE: Journal of the American Medical Association, Novem-

ber 24, 1969. Vol. 210, No. 8, p. 1484.

Section 7:
Numbers of immediate postdoctoral fellowships
and traineeships
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Immediate postdoctoral study is almost en-
tirely confined to the physical sciences and
logciences. Over four-fifths of all immediate
--ostdoctorals are in these two summary
nelds.
Between FY 1962 and FY 1966, the per-
centage of doctorate recipients continuing
with immediate postdoctoral study increased
from 8.5% to 11.5%. It dropped slightly to
11.0% in FY 1968. (See Figure 14, describ-
ing Federal funding of fellowships and
traineeships.)
The percentage of women doctorate recip-
ients receiving postdoctoral fellowships and
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traineeships was the same as or higher than
the percentage of men, field by field.
Doctorate recipients in the seven 9e1ected
bioscience subfields who had received NIGMS
predoctoral training support were much
more likely to accept immediate postdoctoral
fellowships or traineeships than were non-
NIGMS-supported PhD's in these fields.
The doctorate recipients of FY 1967-1969,
who completed their undergraduate train-
ing in the United States, received bacca-
laureate degrees from 1240 U.S. institutions.
Those with doctorates in education received
baccalaureates from 1025 different institu-
tions, but the doctorate recipients in classics
received baccalaureate degrees from only
136 institutions. Most PhD fields draw from
less than 500 baccalaureate institutions
not necessarily the same 500 for each field.
Although the Office of Education data in the
American Council on Education's publica-
tion, A Fact Book on Higher Education, lists
278 U.S. institutions offering doctoral pro-
grams in FY 1968, only 234 of these had
granted one or more research doctorates
during the period FY 1967-1969. Research
doctorates in most fields are granted in less
than 100 institutions.
Doctoral programs in fields such as mathe-
matics, chemistry, and physics are available
from most PhD-granting institutions in each
geographic region, but programs in other
fields such as classics, philosophy, fine arts,
and theology may be available from only a
very few institutions in a given geographic
region.
NIGMS training programs have reached
most of the PhD-granting institutions in the
seven selected bioscience fields.
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TABLE 7a
Number of Doctorate Recipients Accepting Immediate Postdoctoral Fellowships,
Traineeships, or Other Study Appointments, by Field and Sex, FY 1962-1968

Field

ofPhD

1962 1964 1966 1968

Male Fern. Total Male Fem. Total Male Fein. Taal Male Fein. Taal

Phydcal FIODV 1907 80 1987 2643 109 2752 3235 149 3384 4041 189 4230
Sdiences Postdoc. 315 16 331 557 24 581 748 48 796 823 43 866

0/0P-DGc. 16.5 20.0 16.7 21.1 22.0 21.1 23.1 32.2 23.5 20.4 22.8 20.5

En10- Plars 965 2 967 1500 9 1509 2062 7 2069 2666 11 2677
needng Postdoe. 36 1 37 91 1 92 119 0 119 124 1 125

0/0 P-Doc. 3.7 3.8 6.1 6.1 5.8 0 5.8 4.7 - 4.7

Elio-Ag- PhIYs 1401 140 1541 1863 201 2064 2237 290 2527 2951 438 3389
Health Postdoc. 249 36 285 477 58 535 603 124 727 865 184 1049
Sciences %P-Doe. 17.8 25.7 18.5 25.6 28.9 25.9 27.0 42.8 28.8 29.3 42.0 31.0

Social Phas 1313 170 1483 1814 280 2094 2096 356 2452 2760 496 3256
Sdiences Postdoc. 77 8 85 106 18 124 141 36 177 172 34 206

% P-Doc. 5.9 4.7 5.7 5.8 6.4 5.9 6.7 10.1 7.2 6.2 6.9 6.3

Arts& PhDos 1050 208 1258 1536 284 1820 1893 431 2324 2347 631 2978
Flurnan. Postdoc. 17 1 18 28 5 33 20 11 31 22 12 34

%P-Doc. 1.6 1.4 1.8 1.8 1.1 2.6 1.3 .9 1.9 1.1

Prof. PhrYs 336 36 372 437 35 472 547 55 602 685 77 762
Fields Postdoc. 3 2 5 6 1 7 1 0 1 7 4 11

%Pi:kw. - - - 1.4 - 1.5 - - 1.0 - 1.4

Educe,- PhD's 1208 268 1476 1759 407 2166 2318 511 2829 3061 731 3792
tion Postdoc. 6 2 8 13 7 20 10 5 15 26 9 35

%P-Doc. .5 .... .5 .7 1.7 .9 .4 1.0 .5 .8 1.2 .9

OthRr PhIVs 4 0 4 18 2 20 21 0 21 43 2 45
Fields Postdoc. 1 0 1 1 0 1 2 0 2 3 0 3

% P-Doc. - - - - - - _. _ -

Taal, Phas 8184 904 9088 11570 1327 12897 14409 1799 16208 18554 2575 21129
All Postdoc. 704 66 770 1279 114 1393 1644 224 1868 2042 287 2329
Fields %P-Doe. 8.6 7.3 8.5 11.0 8.6 10.8 11.4 12.5 11.5 11.0 11.1 11.0

Alathe- PhD's 299 17 316 511 a 543 664 40 704 852 37 889
niatks Postdoc. 29 0 29 35 3 38 46 1 47 43 1 44

% P-Doc. 9.7 0 9.2 6.8 7.0 6.9 - 6.7 5.0 - 4.9

Physics PhD's 540 12 552 752 7 759 939 19 958 1248 24 1272
Postdoc. 83 4 87 151 0 151 241 8 249 272 3 275
% P-Doc. 15.4 15.8 20.1 0 19.9 25.7 42.1 26.0 21.8 21.6

Chown- PhD's 867 48 915 1104 65 1169 1277 80 1357 1551 120 1671
istry Postdoc. 189 11 200 351 21 372 411 36 447 467 39 506

% P-Doc. 21.8 22.9 21.9 31.8 32.3 31.8 32.2 45.0 32.9 30.1 32.5 30.3

No- PhrYs 1046 138 1184 1403 181 1584 1697 270 1967 2252 408 2660
Sciences Postdoc. 229 36 265 446 58 504 562 123 685 803 182 985

% P-Doc. 21.9 26.1 22.4 31.8 32.0 31.8 33.1 45.6 34.8 35.7 44.6 37.0

*PhD's whose first postdoctoral status was known. This figure excludes PhD's whose plans were uncertain. Percentages not computedwhere the number of postdoctorals was less than 5.
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Table 7h.
Percentage of doctorate recipients continuing with immediate postdoctoral study, 7 bioscience subfields,
NIGMS-supported vs. non-NIGMS-supported, FY 1963-1969

Support
Status

in Grad.

Percentage of doctorate recipients accepting immediate post-
doctoral fellowships, traineeships, or other study appointments,

by fiscal year of doctorate
Total, all years

No. of No. of %
Field of PhD School 1963 1964 1965 1966 1967 1968 1969 PhD's Postdocs Postdocs

Anatomy NIGMS 24 42 35 24 40 30 41 285 100 35
Non-NIGMS 6 20 18 16 15 26 27 269 51 19

Biochemistry NIGMS 62 60 63 63 62 66 74 1,533 992 65
Non-NIGMS 34 38 37 37 46 44 53 1,616 683 42

Biophysics NIGMS 67 57 56 62 65 65 59 297 182 61
Non-NIGMS 33 26 35 45 37 45 40 221 86 39

Genetics NIGMS 56 38 48 44 45 45 50 276 129 47
Non-NIGMS 23 26 22 18 23 19 40 556 134 24

Microbiology NIGMS 50 35 41 51 49 47 59 713 348 49
Non-NIGMS 23 20 25 30 25 35 36 1,325 374 28

Pharmacology NIGMS 36 41 51 58 44 41 62 424 209 49
Non-NIGMS 20 24 23 18 37 42 33 351 102 29

Physiology NIGMS 40 45 45 38 44 46 59 733 344 47
Non-NIGMS 20 24 26 22 31 28 40 866 245 28

Total, 7 fields NIGMS .52 49 51 53 53 53 62 4,261 2,304 54
Non-NIGMS 25 28 28 29 33 35 42 5,204 1,675 32

SOURCE: National Research Council, Office of Scientific Personnel, Doctorate Records File.
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Institutions and Stall

Section 8:
Institutions

Figure 8.
-Number of U.S. colieges and universities, by
highest level of degree offered, 1950-1970.

JR. COLLEGES

'50

'55

'60

'65

'70

BACCALAUREATE

MASTER'S

WI*

DOCTORATE

500 1,000

ACADEMIC INSTITUTIONS BY HIGHEST
LEVEL OF DEGREE OFFERED

The total number of institutions of higher
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education in the U.S. increased 37% in the
period 1950-4968.
The number of iiistitutions offering doctoral
level programs almost doubled between 1950
and 1968. During the same interval, the
number of institutions offering the master's
degreesbut not doctorate degreesin-
creased 57%, and the number of U.S. medi-
cal schools increased 19%, from 79 to 94.
The apparent stability in the number of in
stitutions offering baccalaureates, but not
graduate degrees, represents an equilibrium
between losses to the group by those that
became master's granting and gains to the
group from former junior colleges that now
offer baccalaureates.
The net gain in number of junior colleges
during the period was 60%.

TABLE 8a
Number of U.S. Colleges and Universities, by Highest
Level of Degree Offered, FY 1950-1970

Type of
Institution

Year

1950 1955 1960 1965 1970

Junior Colleges 541 510 593 664 903

Baccalaureate
Institutions 828 732 741 823 835

Master's
Institutions 324 415 455 472 517

Doctoral
Institutions 148 180 210 227 296

Other
Institutions 17 18 31 21

Total, All
Institutions 1,858 1,855 2,028 2,207 2,551
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SOURCE: Americs..n Council on Education, et ;:',Itt Nook on High-
er Educztij i and Educatior , Higher Eda-
cation, 1969-70, U.S. Officc



TABLE 8b.
Number of U.S. baccalaureate source institutions''
for doctorate recipients, by field of PhD, by fiscal
year of PhD

Fiscal Years of Doctorates

Field of Ph D 1958-60 1961-63 1964-66 1967-69

Mathematics 251 317 418 506
Physics 291 354 392 461

Chemistry .524 559 M7 679
Earth Sciences 164 102 212 281
Engineering 197 234 210 :342

Agriculture 127 128 145 166
Health Sciences 98 110 148 217
Biochem, Biophys,

Physiol, Biostat. 351 391 512 375
Anat, Cytol, Entorn, Genet,

Microbiol, Embry. 305 357 437 565
Ecology, Hydrobiology 70 91 9:3 166
Botany, Zoology, Gen.

Biol. 295 337 402 473
Psychology 419 453 526 627
Anthropology, Archeology 80 95 112 166
Sociology 207 214 281 346
Economics 242 293 341 407
Political Science 217 272 323 392
History 367 384 505 563
Eng. & Am. Lit. 350 409 503 625
Modern Languages 190 199 278 369
Classics 67 88 115 136
Philosophy 181 190 224 287
Speech 209 237 290 330
Fine Arts & Music 170 178 208 261
Business Administration 177 208 272 321
Religion & Theology 217 230 269 320
Education 761 833 925 1025
MI fields 1024 1082 1163 1240

*"Baccalaureate source" includes all institutions within the United
States, granting baccalaureate or highcz degrees, that were sources
of baccalaureate degrees for the doctorate recipients of the speci-
fied time period Rnd field.

SOURCE: Nati9nal Research Council, Office of Scientific Person-
nel, Doctorate Records File.
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TABLE 8c.

Number of PhD-granting institutions", by field of PhD,
by fiscal year of PhD

Fiscal Years of Doctorates

Field of PhD 1958-60 1961-63 1964-66 1967-69

M athematics 75 86 102 124
Physics 80 97 121 147
Chemistry 114 134 151 167
Earth Sciences 56 62 80 96
Engineering 711 85 106 126
Agriculture 47 47 56 58
Health Sciences 43 49 57 74
Biochem, Biophys, Physiol,

Biostat. 98 117 140 157
Anat, Cytol, Entoin;

Genet, Microbiol, Embry. 101 117 127 146
Ecology, Hydrobiology 42 54 .58 70
Botany, Zoology, Gen. Biol. 79 88 104 128
Psychology 87 103 115 138
Anthropology, Archeology 27 28 :38 52
Sociology 00 62 68 80
Economics 72 91 103
Political Science 58 70 72 88
History 75 84 99 107
Eng. & Am. Lit. 75 78 97 115
Modern Languages 53 60 68 79
Classics 20 32 38 40
Philosophy 47 52 63 79
Speech 30 35 37 43
Fine Arth & Music 37 41 47 .53

Business Administration 37 39 47 63
Ration & Theology 28 33 32 41
Edu cation 100 107 120 134
All fields 173 193 220 234

*"PhD-granting" indicates an institution within the United States
which has granted at least one research doctorate in the field
during the specified time period.

SOURCE: National Research Council, Office of Scientific Person-
nel, Doctorate Records File.
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TABLE 8d.
Number of PhD-granting institutions for PhD's of FY 1967-1969, by
region of U.S., by field of PhD

Field of PhD

Geographic Location of PhD-granting Institutions

New Mid-
England Atlantic

East No.
Central

West No.
Central

South
ATIantic

East So.
Central

West So.
Central Mountain Pacific Total

Mathematics 13 23 15 0 20 7 12 11 14 124

Physics 17 28 18 10 22 6 12 15 19 147

Chemistry 20 32 21 14 23 9 14 16 18 167

Earth Sci. 9 15 12 10 10 1 10 14 15 96

Engineering 13 24 17 10 15 8 11 13 15 126

Agriculture 6 4 7 7 10 5 4 6 9 58
Health Sci. 8 14 15 7 9 2 6 3 10 74

Biochem, Bio-
phys, Physiol,
I3iostat. 15 33 23 13 23 9 10 12 19 157

Anat, Cytol,
Entom, Genet,
Microbiology,
EnIhrunl n ay 1 A. 00 12 1 q OA _S2 1 1 PI In 1,10
Microbiology,

- -,,,--6.., 7 "-a --
biology 5 13 10 6 11 4 (i 9 12 76

Botany, Zool,
Gen. Biol. 15 19 16 12 20 0 9 12 16 128

Psychology 13 24 24 11 18 8 12 12 16 138

Anthropology,
Archeology .1 15 11 6 3 2 3 8 52

Sociology 9 15 14 9 10 4 4 5 10 80

Economics 10 1 9 14 11 16 6 10 5 12 103

Political
Science 9 20 12 7 15 4 6 5 10 88

History 11 18 18 9 16 7 7 7 14 107

Eng. & Am. Lit. 8 21 20 8 16 L 10 7 15 115

Modern Lang. 7 15 11 7 13 3 6 6 11 79

Classics 5 11 9 3 3 1 2 1 5 40
Philosophy 8 21 16 7 9 1 4 2 11 79

Speech 1 8 13 4 3 1 4 4 5 43

Fine Arts &
Music 4 in 11 5 6 1 7 3 6 53

Business
Adminis. 3 11 12 7 10 3 7 4 6 63

Religion &
Theology 5 15 7 1 6 1 1 1 4 41

Education 8 19 25 12 17 10 14 15 14 134

Unduplicated
Total of Inst. 25 53 33 16 31 11 18 18 29 234

SOURCE: National Research Council, Ofilce of Scientific Personnel, Doctorate Records File.
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TABLE 8e
Number of PhD-granting Institutions, by Region of the U.S., for PhD's of
FY 1967-1969, NIGMS-supported vs. all PhD's in 7 Selected Bioscience Fields

Region

Number of Institutions Granting PhD's in:

Anatomy Biochem Biophysics Genetics Microbiol Pharmacol Physiol

New NIGMS 5 12 5 4 9 7 8
England Total 6 15 9 7 13 10 14

Middle NIGMS 0 19 9 6 14 15 14
Atlantic Total 14 30 12 11 22 10 25

East NIGMS 8 14 7 7 14 11 14

North Total 12 19 9 12 17 13 11)

Central

West NIGMS 4 10 2 1 10 5 7

North Total 8 13 3 8 10 8 10

Central

South N1GMS 4 16 5 5 12 5 13

Atlantic Total 9 19 5 12 20 11 23

East NIGMS 5 7 2 0 5 5 5
South Total 6 9 3 1 8 5 8
Central

Weet NIGMS :3 7 2 2 8 5 8
''.:atih
f.T'entral

Total 4 10 3 6 11 5 8

Mountain NIGMS 3 3 0 3 5 3 4

Total 4 10 3 7 9 3 4

Pacific NIGMS 6 13 8 10 13 5 12

Total 8 16 12 13 14 8 14

U.S. NIGMS 47 101 40 38 90 61 85
Total Total 71 141 59 77 124 79 125

% NIGMS 66 72 68 49 73 77 68

SOURCE: National Research Council, Office of Scientific Personael, Doctorate Records File.
NIGMS Statement of Appointment of Trainee and Fellowship Awards.
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Section 9:
Faculty

Figure 9.Number of higher education faculty,
or type of institution, 1954-1967.
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Up-to-date data describing professional charac-
teristics of higher education staff are not avail-
able. Based on three-to-six-year-old data, one
may estimate that:

The number of higher education faculty
doubled between FY 1954 and FY 1967.
The percentage of all faculty employed in
public institutions has been increasing. In
FY 1954, 52% of the faculty were in public
institutions, but by FY 1967, this had in-
creased to 62%.
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DISTRIBUTION OF
FACULTY IN 1967

Approximately 5/9 of the faculty are in uni-
versities, 3/9 in four-year colleges, and 1/9
in two-year colleges.

o More than 4/5 of the faculty are men.
Approximately 3/4 of the faculty teach, and
the remainder perform various administra-
tive duties.
Over half of the faculty in the colleges and
universities hold doctorates; less than 1/10
of the two-year college faculty have doc-
torates.



TABLE 9a.
Number of higher education faculty, by type of
control, by type of institution, FY 1954-1967

Faculty and Other Professional Staff*

Number of Different Persons

Fiscal

Year Total Public Private

1954 268,028 140,273 127,755

1956 301,582 161,345 140,237

1958 348,509 189,834 158,675

1960 382,664 209,643 173,021

1962 427,833 235,851 ,191,982

1964 498,359 288,165 210,194

1967 650,198 402,898 247,300

Thdvemity 352,640 241,617 110,993

4-yrcollege 223,306 100,463 122,843

2-yrcollege 74,252 60,788 13,464

*Includes full- and part-time faculty for resident instruction in
degi e-credit and other courses; professional staff for general
administration, student personnel services, library, organized
research; professional staff in elementary and secondary schools
conducted by institutions of higher education.

SOURCE: American Council on Education, A Fact Book on
Higher Education, Third issue, 1969, p. 9126.
U.S. Office of Education, Numbers and Characteristics
of Em9tayees in Institutions of Higher Education,
1966, p. 9,
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TABLE 9b.
Selected characterisics of teaching faculty in universities and 4-year colleges, FY 1963

leaculty Characteristics

Universities Other 4-year Institutions
Total All

Institutions
?_ 750 Faculty <750 Faculty ..?... 200 Faculty <200 Faculty

N % N % N % N % N %

Total Teaching Faculty 28,983 100.0 39,942 100.0 16,882 100.0 52,390 100.0 138,203 100.0Sex
Male 25,718 88.7 34,416 86.1 13,980 82.8 39,446 75.3 113,560 82.2Female 3,265 11.3 5,526 13.8 2,902 17.2 12,950 24.7 24,643 17.8Rank
Professor 9,832 33.9 11,697 29.3 :3,700 22.0 12,277 23.4 37,512 27.1Associate Professor 7,373 25.4 9,931 24.9 4,149 24.6 11,387 21.7 32,840 23.8Assistant Professor 7,396 25.5 11,290 28.2 5,815 34.4 15,860 30.3 40,861 29.2Instructor 4,189 14.5 6,351 15.9 2,643 15.6 9,248 17.6 22,431 16.2Other 104 0.7 672 1.7 569 :3.4 3,624 6.9 5,059 :3.7Teaching Arca
Agriculture 1,093 3.8 1 , 463 3.6 146 0.9 284 0.5 2,986 2.2Biological Sciences 3,260 11.2 3,499 8.8 873 5.2 3,261 6.2 10,893 7.1)Business and Commerce 1,389 4.8 2,164 5.4 998 5.9 2,424 4.6 6,975 5.0Education 1,610 5.6 2,330 5.8 1,629 9.6 5,148 9.8 10,717 7.8Engineering 2,974 10.3 3,399 8.5 1,890 11.2 1,235 2.4 9,498 6.1)English and Journalism 1,556 5.4 3,055 7.6 1,375 8.1 5,812 11.1 11,798 8.5Fine Arts 1,939 6.7 2,944 7.4 1,598 9.5 6,881 13.1 13,362 9.7Foreign Lang & Lit. 1,393 4.8 2,085 5.2 705 4.2 3,332 6.4 7,515 5.4Health Fields 2,965 10.2 3,661 9.2 338 2.0 538 1.0 7,502 5.4ifome Economics 393 1.4 542 1.4 262 1. 5 749 1.4 1,946 1.4Law 503 1.7 765 1.9 53 0.3 137 0.3 1,458 1.0Mathematics 1,304 4.5 1,940 4,9 1,225 7.2 3,171 6.1 7,640 5.5Philosophy 331 1.1 604 1.5 200 1.2 1,079 2.1 2,214 1.1Physical Education 808 2.8 1,271 3.2 923 5.5 3,278 6.2 6,280 4.5Physical Sciences 2,491 8.6 3,126 7.8 1,532 9.1 4,680 8.9 11,829 8.1Psychology 908 :3. 1 1,031 2.6 558 3.3 1,352 2.6 3,849 2.Religion & Theology 98 0.3 599 1.5 95 0.6 1,356 2.6 2,148 1. (Social Sciences :3,414 11.8 4,609 11.5 1,942 11.5 7,018 13.4 16,983 12.,!All Other 556 1.9 856 2.1 541 3.2 661 1.3 2,614 1.1Highest Educational Level
Doctorates 18,896 65.1 21,629 54.1 8,5436 60.9 20,827 39.7 '69,948 50.(Non-doctorates 10,087 34.8 18,312 45.8 8,286 49.0 31,569 60.2 68,254 49.

SOURCE: U.S. Office of Education, Teaching Facuity tn Universities and .4-year Colleges, Spring 1963, p. 6445.
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Section 10:
Students

'Figure 10.

Graduate record examination (GRE) aptitude test
scores-----verbal and quantitative partsin four
undergraduate major fielos, FY 1964.
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Ability measures
Data describing numbers of student enroll-
ments and degree recipients are readily
available. However, data describing ability
measures as related to educational progress 41
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TABLE 10,

Menn L.:ores on GRE Verbal and Quantitative Tests, by

major field of undergraduate study, FY 1964

Nlean Score

Undergraduate Major
Field

umber of

Candidates Verbal

Taking Test Test

czt,,n-

titative

Test

Biological Scioaces

Bacteriology 278 504 539
Biochemistry 295 572 635
Biology 3,096 518 525
Botany 278 527 558
FIlpiology 168 535 551
ZocIogy 1,110 546 560

Total of above 5,225 527 542
Aviculture 785 421 505
Forestry 208 498 576
Nursing 370 475 411
Phunnacy 126 470 535

Physical Sciences

Aatrononay 55 611 695
Chemistry 3,557 551 640
Geology 717 549 599
Mathematics 4,778 559 668
Natural Science 625 523 576
Plirdcs 3,472 589 695

Engdneering

Aeronautical 445 526 669
Chemical 955 524 695
CIvil 880 478 65;i

Electrical 2,821 526 683
Industrial 340 494 638
Mechanical 1,511 504 669
Other 802 536 675
Metallurgy 133 545 676
Mining 14 480 589

Social Sciences

Anthropolc,y 353 619 529
Archeology 30 673 563
Economies 2,241 546 581
Geography 300 509 522
Internet' -d Studies 270 593 549
Po liti 2,476 582 528
Psychology 5,696 565 529
Social Science 1,252 522 476
Social Work 398 452 409
Sociology 1,606 532 477

Arts and Humanities

Drama-Theater 312 542 457
English 6,953 600 492
Fine Arts 645 524 450
French 970 580 486
German 345 592 527
History 5,267 569 495
Humanities 703 609 530
Music 1,086 492 457

32

Mean Score

Undergraduate Nlaj or

Field

Number of
Candidates

Taking Test

Verbal

Test

Qtituaatili:e

Test

Philosophy 1,017 621 565

Russian 153 623 545

Scholastic Philosophy 82 606 532

Spanish 595 533 446

Speech 551 501 433

Professional Fields

Architecture 199 534 592

Business 2,898 461 515

Home Economics 551 432 410

Journalism 279 543 482

Library Science 496 516 425
Religion 573 537 487

Education

Education 8,807 448 427

Physical Education 1,223 :399 411

Note: Field differences based on these data must be intmpreted
with care. Only a small percentage of baccalaureate recip-
ients elect to take Gilt tests, and these are not random
samples of each baecalainzate group.

SOURCE: Educational Testing Service, Graduate Record Exami-
nations Special Report, August, 1965, p. 9.

are scarce. A summary of follow-up data col-
lected from a sample of high school gradu-
ates of 1960 by Project TALENT appears in
Human Resources and Higher Education, p.

147-196 (published by the Russell Sage
Foundation, 1970).

v Limited data from the Graduate Record Ex-
aminations of FY 1964 indicate that students
with undergraduate majoi s in biosciences,
who elected to take these examinations, do
not do as well on the GRE verbal and quan-
titative examinations s do those with ma-
jors in mathematics, physics, and chemistry.
The differences are especially marked on the

42antitative
examinations.



Section 11
Field switching

Figure 11.
Field switching: baccalaureatePh. D.first joh,
FY 1969 doctorate recipients.

25,734
DOCI9RATE
RECIPIENTS
IN FY 1969

FIELD
DIFFERENT

FROM
DOCTORAL

FIELD

SAME
FIELD AS

DOCTORAL
FIELD

BACCALAUREATE SOURCE
FIELD

Field switching between baccalaureate and
doctorate is common, but the shifts are
among related areas. The highly quantitative
fields within the physical sciences and engi-
neering draw from one another but only
minimally from non-quantitative baccalau-

DIFFERENT
FIELD.

SAME
FIELD

AS
DOCTORAL FIELD

FIELD OF FIRST
EMPLOYMENT

reate fields. These quantitative fields tend to
have the least BS-PhD field shifting.
Very little field shifting occnrs between doc-
torate and first postdoctoral job. Doctorate
recipients of FY 1969 were able to utilize
their graduate training in their employment.

43
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TABLE 11.
Field switching: BaccalaureatePhD--first job, FY 19 69 doctorate recipients

BACCALAUREATE SOURCE FIELD OF FIRST POSTDOCTORAL
FIELD PhD FIELD EMPLOYMENT

(% same field as PhD; % major source (100%) (% includes those PhD's accepting employment;
other than PhD field; % other field) excludes postdoctoral study and no response)
Mathematics 75 Mathematics 70 Same subfield of Mathematics
Engineering 9 1,063 25 Mathematicsdifferent subfield
All other 16 5 Other than Mathematics
Physics and Astronomy 76 Physics and Astronomy 55 Same subfield of Physics and Astronomy
Engineering 12 1,452 35 Physics and Astronomydifferent subfield
All other 12 10 Other than Physics and Astronomy
Chemistry 86 Chemistry 73 Same subfield of Chemistry
Engineering 4 1,947 20 Chemistry--different subfield
All other 9 7 Other than Chemistry
Earth Sciences 60 Earth Sciences 69 Same subfield of Earth Sciences
Physics and Astronomy 9 502 24 Earth Sciencesdifferent subfield
All other 31 7 Other than Earth Sciences
Engineering 87 Engineering 73 Same subfield of Engineering
Physics and Astronomy 5 3,234 16 Engineeringdifferent subfield
All other 8 11 Other than Engineering
Agricultural Sciences 78 Agricultural Sciences 69 Same subfield of Agricultural Sciences
Biosciences 5 707 7 Agricultural Sciencesdifferent subfield
All other 16 24 Other than Agricultural Sciences
Health Sciences 33 Health Sciences 76 Same subfield of Health Sciences
Biosciences 23 253 6 Health Sciencesdifferent subfield
All other 44 18 Other than Health Sciences
Biosciences 54 Biosciences 63 Same subfield of Biosciences
Chemistry 16 3,156 26 Biosciencesdifferent subfield
All other 29 11 Other than Biosciences
Psychology 67 Psychology 70 Same subfield of Psychology
Education 4 1,728 23 Psychologydifferent subfield
All other 29 7 Other than Psychology
Anthropology 44 Anthropology 96 Anthropo:ogy
Sociology 7 180 0 Other Social Sciences
All other 48 4 All Other
Sociology 46 Sociology 87 Sociology
Psychology 5 402 5 Other Social Sciences
All other 48 8 All other
Economics, Econometrics, Stat. 51 Economics, Econometrics, 86 Economics, Econometrics, Stat.
Mathematics 11 and Statistics 5 Other Social Sciences
All other 38 799 9 All other
Geography 65 Geography 93 Geography
Earth Sciences 5 113 2 Other Social Sciences
All other 30 4 All other
Po lit. Sci., Int. Rel., Area Studies 51 Political Sci., International 76 Polit. Sci., Int. Rel., Area Studies
History 10 Relations, and Area Studies13 Other Social Sciences
All other 39 603 11 All other
Fine Arts, Music, Speech 62 Fine Arts, Music, and 90 Fine Arts Music, Speech
Languages and Linguistics 9 Speech as a Dramatic Art 3 Other Arts and Humanities
All other 29 477 6 All other
History 53 History 87 History
Po lit. Sci., Int. Rel., Area Studies 5 881 9 Other Arts and Humanities
All other 32 4 All other
Lang., Literature, Linguistics 71 Languages, Literature, 93 Lang., Literature, Linguistic
Education 3 and Linguistics 2 Other Arts and Humanities
All other 26 1,796 5 All other
Philosophy 62 Philosophy 92 Philosophy
Lang., Literature, Linguistics 6 295 1 Other Arts and Humanities
All other 31 7 All other
Education 46 Education 61 Same subfield of Education
Lang Literature, Linguistics 6 4,618 23 Educationdifferent subfield
All other 48 16 Other than Education
Business Administration 46 Business Administration 87 Business Administration
Engineering 15 514 1 Other Professional Fields
All other 39 12 All other
Religion and Theology 17 Religion and Theology 86 Religion and Theology
Philosophy 22 206 2 Other Professional Fields
All other 61 12 All other
Same field 60 Total All Fields 89 Same field
All other 40 25,734 11 All other
SOURCE: National Research Council, Office of Scientific Personnel, SIMI ittqry Report 1969.
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Section 12:
Geographic mobility: Baccalaureate-PhD-first
postdoctorgl position
Figure 12.Geographic mobility: Ph. D. to first

postdoctoral employment.

SOUTH
ATLANTIC

REMAINING IN SAME REGION MOVING TO DIFFERENT REGION

o Education and engineering are strongly
state-centered professions. These two fields
have the highest percentages remaining in-
state throughout the various career stages.
Both professions also require state c tifica-
don and licensing.

o Engineering and biological sciences draw
heavily from foreign baccalaureate sources.
In engineering, the percentage taking first
postdoctoral positions in a foreign country
is much lower than the percentage of foreign
baccalaureates feeding into the field. In the
biological sciences, the foreign return rate
is much closer to the percentage of foreign
baccalaureates coming into the field.

Few doctorate recipients from the New Eng-

MOVING TO FOREIGN COUNTRY

land and Mountain states had taken bacca-
laureates in these regions, and few remained
in the regions for initial jobs. In contrast,
over half of the doctorate recipients in the
Middle Atlantic and the West South Central
states had taken baccalaureates in these
regions and remained in the regions for their
first jobs.
Geographic mobility (doctorate to first post-
doctoral employment) of the NIGMS-sup-
ported doctorate recipients was ILde differ-
ent from that of the non-NIGMS group
except for "foreign." Since very few foreign
citizens receive NIGMS predoctoral support,
the percentage of NiGMS people accepting
foreign postdoctoral appointments is rela-
tively small.
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TABLE 12h.
Geographic mobility : haccalaumate-PhD-first postdoctoral location,
by region of PhD institution, FY 1969 doctorate recipients*

Baccalaureate to PhD PhD to First Postdoctoral Lncation

% to
Other
U. S.

Region
% to

Foreign

% Bacc.
from
Same
State

as PhD

% from
Same

Region
Diff.
State

% from
Other
U. S.

Region
% from
Ftreign

Region of
PhD Institution

% i .0.
Location

Same
State

as PhD

%to
Same

Region,
Diff.
State

24 11 50 15 New Englan, 28 8 53 11

41 11 33 14 Mid. Atlantic 28 13 39 9

29 15 41 14 E. No. Central 20 14 .50 10
30 15 .12 13 W. No. Central 23 12 57 8
23 15 51 11 So. Atlantic 30 23 41 6
37 12 4:3 7 E. SO. Central 34 9 54 3

45 11 34 10 W. So. Central 39 11 44 6
26 8 55 10 M ountain 27 8 57 8
30 8 44 18 l'acific 35 9 41 12

*Data based on those who have indicated definite plans for postdoctoral study or postdoctoral employment
and have stated the location of their study or employment.

SOURCE: National Research Council, Office of Scientific Personnel, Doctorate Records File.

TABLE 12c.
Geographic mobility: PhD to first postdoctoral employment, by region of PhD institu-
tion, NIGMS-supported vs. non-NIGMS-supported, FY 1969 doctorate recipients

% Job Same
State as PhD

% To Same Re-
gion, Diff. State

% 'l'o Other
U.S. Region

% To
Foreign

Region of Non- Non- Non- Non-
PhD Institution NIGMS NIGMS NRIMS NIGMS NIGMS NIGMS NIGMS NIGMS

New England 24 27 4 0 70 53 2 20
Middle Atlantic 33 33 10 16 53 29 3 22
East North Central 23 23 16 16 59 38 1 24
West North Central 15 40 11 6 68 40 A 14

South Atlantic 32 42 18 17 47 25 3 15
East South Central 36 48 21 5 43 43 0 5
West South Central 31 57 12 7 55 20 2 17
Mountain 22 18 13 9 65 72 0 0
Pacific 29 39 6 11 59 34 7 16
Tothl, All Regions 27 35 12 12 58 36 3 17

Note: Data excludes those on postdoctoral study and those not stating definite location of postdoctoral
employinent.

SOURCE: National Research Council, Office of beiwritificr.Personnel, Doctorate Records File.
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Section 13 :
Expeaditures for Higher Education.
Fir:pre 13.

Expenditures for educational and general
purposes by institutions of higher education,
biennially 1956 to projected 1970.

co
ce

0

10-

TOTAL
EXPENDITURES

0
1

1956 '58 '60

<40

Nst.

'62 '64

YEAR

'66 '68 '70

Total expenclit,
Meaningful divisions between expenditures
for graduate vs. undergraduate education

38

are difficult to make. Careful studies in this
area are only now getting underway. The
data presented in Table 13 are labeled "esti-
mates," and they should be so interpreted.
Total expenditures for higher education in-
creased fivefold between 1956 and 1970 ; ex-
penditures for graduate education i.ncreased
about sevenfold during the same period.
Graduate education accounted for about one
third of the higher education expenditures of
1956, but it accounted for half of the 1970
expenditures.

TABLE 13.
Expendit:tres of U.S. in:itutions of higher education
for edueatonal and general purposes and estimated cost
of graduate education, FY 1956-1970

EY
Year

Total
Expenditures

(Millions of Dollars)

Estimated Costl?
of Graduate Education
(Millions of Dollars)

Grad.
Educ. as

% of

Total

1956 $2,789 $1,000 28%
1958 3,634 1,330 37
1060 4,536 1,810 40

5,798 2,390 41
1964 7,466 3,110 42
1066 10,004 4,240 42
1968 12,700 (est) 5,740 45
1970 14,300 (proj) 7,070 49

°P. 92 Digest of Educational Statistics, 1909 (includes states and
outlying areas); p. 9106 A Fact Book on Higher Education, ACE
1968, 3970 data added).

bp. 159 Graduate Education: Parameters for Public Policy, Nation-
al Science Board (1969).
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TABLE 14a.
Number of predectoral graduate students supported an d amount of Federal
fellowship and traineeship support, by year, by field, FY 1961-1970

Field 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

Number of persons supported in fiscal year

Mathematics 700 961 1,024 1,199 1,413 2,069 2,834 3,268 2,963 2,244

Physical
Sciences 1,287 1,705 1,979 2,496 3,014 4,400 5,470 6,006 5,815 4,499

Engineering 652 881 1,074 1,436 3,131 4,236 4,852 5,530 5,075 4,342

Biological
Sciences 1,336 2,482 2,882 3,615 3,985 4,884 6,186 7,412 7,876 8,046

Social
Sciences 1,189 2,038 2,495 2,695 3,264 4,248 7,169 9,695 10,232 9,287

Arts &
Humanities 1,146 1,836 2,131 1,934 1,866 2,740 4,559 6,319 6,396 5,054:

Education 2,099 2,331 2,747 3,193 4,713 5,298 10,002 12,534 13,179 10,619

Health
Sciences 935 1,366 1,448 2,143 2,570 2,827 3,241 3,740 3,58 3,881

Other 51 116 194 326 457 483 952 2,441 2,492 1,011

Total 9,395 13,716 15,974 19,037 24,413 31,185 45,265 56,945 57,586 48,986

Amount of Federal support* in fiscal year (thousands of dollars)

Mathematics 2,717 3,681 4,240 6,222 8,022 11,975 16,068 17,025 14,120 11,0Y1

Physical
Sciences 5,117 6,753 9,084 16,043 19,412 26,525 31,500 29,928 27,172 22,252

Engineering 2.684 3,702 5,147 11,172 19,150 25,433 28,457 28,581 24,282 22,820

Biological
Sciences 9,36 11,144 17,254 18,168 23,611 30,463 34,077 36,295 38,171

Social
Sciences 4,860 8,348 10,196 12,550 14,846 20,441 36,488 48,691 53,510 46,399

Arts &
Humanities 5,179 8,344 9,760 8,882 8,804 13,633 24,023 31,127 32,579 28,124

Education 6,631 7,958 9,185 10,636 18,650 21,870 45,454 57,604 62,620 55,267

Health
Sciences 3,925 4,856 5,525 9,423 9,824 11,316 13,919 15,169 17,964 18,321

Other 185 886 1,503 2,638 3,389 3,505 6,537 17,096 17,914 6,054

Total 36,537 53,890 65,785 94,820 120,265 158,310 232,910 279,299 286,556 248,479

SOURCE: The Federal Interagency Committee on Education, Repo
Supplemental data from Mrs. Barbara Montgomery, Fe

*Amounts of Federal support include institutional allowances as we
Note: The sharp increase in number of dollars "Other" in 1968 an

gram, Developing Institutions Program, Office of Education Ti
there were large numbers of them in FY 1968 and FY 1969.

rt on F'ederai Predoctoral Student Support, April 1970.
deral Interagency Committee on Education.
H as stipend and dependency support to the student.
d 1969 is caused by the increase in National Teaching Fellowship Pro-
tle III. These fellowships are not distributed by academic field, and

49
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Section 14:
Predoctoral fellowships and trainceships

Figu re 14.
Number of predoctoral graduate students
supported by federal fellowship and
traineeship programs, FY 1961-1970.
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cept the biosciences, and even here the rate
of increase has declined markedly.

e Total dollar support increased almost seven-
fold durg the period FY 1961 to FY 1970,
and number of persons suppo ted increased
fivefold. Mathematics and physical sciences
experienced the smallest percentage increas-
es in support during the 1960's ; engineering
and biosciences received the largest per-
centage increases.
The number of persons supported by NIGMS
traineeships and fellowships increased rap-
idly between FY 1958 and FY 1964, re-
mairor' essentially constant through FY
1. -', d decreased in FY 1968 and FY

TABLE 14b.
Numbera persons supr-wted by NIGMS traineeship
and fellowship programb, by FY on duty, 1958-1969

Fy
pri duty

Number of Persons Supported, by Type of Suppo-t*

Trainees Fellows
'Unduplicated

Total**

1958 152 0 152
1959 756 31 787
1960 1,350 384 1,728
1961 2,034 798 2,803
1962 4,379 977 5,299
1963 6,094 1,303 7,309
1964 7,472 1,397 8,792
1965 7,429 1,472 8,784
1966 7,675 1,814 9,347
1967 6,817 2,130 8,835
1968 6,339 2,246 8,513
1969 6,527 1,980 8,449

*Includes all academie fields and all academic levelsprePhD,pr,MD, post MD, postPhD, and all other.
ISA very srnali tumber (about 1%) receive both traiL-eship and

fellowship support during the same fiscal year.
SOURCE: NIGMS: Statement of Appointment of Trainees, and

Fellowship Award Statement

39 70 Employment Patterns of Bioscientists

Federal support for predoctoral fellowships
and traineeships grew rapidly from FY 1961
until FY 1968, but since FY 1968 this sup-
port has begun to decrease in all fields ex-

40

Type of employer and type of primary work
ctivity
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o Educational institutions are virtually the
only employers of nonscience PhD's. Science
doctorate recipients distribute more broadly
about half to educational institutions, one-
fourth to industry, and the remainder to
governmental and nonprofit institutions.

e The primary work activities of nonscientists
are teaching and administration. Despite
their research doctorates, very few consider
research as a primary work activity. The
first postdoctoral work activities of science
doctorates are divided about evenly between
research and teaching.

o Comparison of PhD biological scientists with
PhD physical scientists in the National Reg-
ister of Scientific and Technical Personnel
reveals little difference in their primary
work activities (about half of each work in
research), but there are marked differences
in type of employer. Bioscientists are more
likely to work in educational institutions
or for government agencies ; physical scien-

52

42

tists are more likely to work for industry.
o Although foreign citizens among the new

PhD's have the same general pattern of
initial postdoctoral employment as do U.S.
citizens, there are some significant differ-
ence. In the physical sciences and engineer-
ing, a larger proportion of foreign citizens
go to work in academic institutions, and
smaller proportions in private industry and
U.S. government jobs.

o Comparison Table 15a (immediate postdoc-
toral employment : data from NRC Doctorate
Records File) with 15d (all years of profes-
sional experience : data from the N.S.F. Na-
tional Register) shows that doctorate recip-
ients tend to move out of both research and
teaching as careers mature. (The change is
real, but slightly exaggerated in comparing
T15a and T15d because of self-selection of
Register respondents.) Government employ-
ees are slightly more inclined to compkte
Register questionnaires than are emi_loyees
of colleges and universities.
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TABLE 15c.
Immediate postdoctoral employment for FY 1967-1969 doctorate recipients (excluding those
in postdoctoral training5) in 7 bioscience fields, NIGMS-supported vs. non-NIGMS-supported.

Field
of PhD

Support
Status ili
Grad. School

'1'ype of Employer (%)
Total

Eligible
for Empl.

N

Type of Primary Work Activity (%)

Educ. Indus/
Inst. Self Govt

Non
Prof. Other

Un-
known

N Res. Tchng Admin. Other

Un-
known

N

Anatomy NIGMS 96 1 1 0 1 22 100 32 63 2 3 18

Non-NIGMS 89 2 4 2 2 13 103 36 57 4 3 5

Biochemistry NIGMS 54 24 12 10 0 70 2613 67 25 1 7 51

Non-NIGM14 52 22 13 9 3 114 423 71 24 1 4 61

Biophysics NIGMS 70 17 9 2 2 20 73 64 34 0 2 15

Non-NIGMS 56 6 29 8 2 15 67 59 26 9 7 9

Cenetics NIGMS 92 2 5 1 0 i6 82 36 62 0 2 10

Non-NIGMS 72 12 12 2 2 79 198 (53 35 0 2 29

Microbiology NIGMS 67 15 10 8 0 41 194 53 37 2 8 30

Non-NIGMS 53 15 22 5 5 100 456 58 33 2 7 59

Pharmacology NIGMS 53 27 18 2 0 27 120 67 25 1 7 18

Non-NIGMS 51 33 10 3 3 31 107 58 33 3 6 19

Physiology NIGMS 72 12 12 3 1 36 210 50 44 1. 4 26

Non-NIGMS 73 7 11 5 4 55 296 50 43 3 :3 28

Total, NIGMS 68 16 10 5 1 232 1,047 55 38 1 7 168

All Flds Non-NIGMS 61 15 15 5 4 407 1,650 59 35 2 4 210

*Excludes those wh accepted postdoctoral iellowships, traineeships, or other postdoctoral study. Please note from Table 7b that 54% of the
NIGMS doctorate recipients and 32% of the non-NIGMS doctorate recipients continue with immediate postdoctoral study. Exclusion
of these large percentages of persons, who are not randomly selected, makes interpretation of these (1.,,a d acult. The type of employer
and work activity for the excluded group may differ markedly from this group.

SOURCE: MGM: Statement of Appointment of Trainees, and Fellowship Award Statement
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TABLE 15e.
Primary work activity, in 1967, of all M.D. graduates
of U.S. medical schools as reported to the American
Medical Association's Physician Records Service file.

Number Percent

Total graduates from
U.S. Medical Schools, all years 256,536 100.0

Primary Work Activity in 1967
Patient Care 228,337 80.0

(Solo, partnership, group) (168,469) (65.7)
(Interns, residents, fellows) (31,226) (12.2)
(Hospital stafi') (28,642) (11.2)

;Ther Professional Activities 16,452 6.4
(Medical school faculty) (9,401) (3 7)
(Administration) (3,806) (1.5)
(Research) (3,245) (1.3)

inactive 11,747 4.6

SOURCE: Medical School Alumni, 1967, p. 24.

Section 16 :
Salary

r igu C .1 .

Median annual salaries in 1968 of
research doctorates in 4 natural
science fields by type of employer.

$20,000

$10,000

e Salary data reported from the National Reg-
ister of Scientific and Technical Personnel
do not provide sufficient detail to make ade-
quate comparisons between fields. Median
salary for Phii's in a field equated for type
of employer, type of work activity, and years
of professional experience is not available
from the --)ublished tabulations.

e The median annual salaries of bioscientists
are about the same as those of social science
PhD'.,, but they are somewhat less than the
median annual salaries of physical scientists.
However, these differences are decreasing
because the rate of increase for the physical
sciences is less somewhat than for the other
two.

In .)du2ational institutions the median salary
of bioscientists con,pares favorably with
those of chemists, physicists, and mathema-
ticians. In industry, government, and non-
profit institutions the biosciences lag the
others.

BIOSCIENCES CIIEMISTRY

nGover

rworic

EDL ji4IAL
INSTi LITIONS
(11-12 mo. salary)

PHYSICS

DIndustry and
Self-Employed
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TABLE 16a.
Median Annual Salaries of Research Doctorates in the Life, Physical and Social
Scie4ces as Reported to the National Register of Scientific and Technical Personnel,
Bieininially 1960-1968.

Field 1960 1962 1964 1966 1908

Life Median Annual Salary $ 9,000 $10,000 $11,200 812,500 $14,200

Sciences % Increment Above Pmvious Period 11.1 12.0 11.6 13.6

Physcial Median Annual Salary 11,000 12,000 12,600 13,800 15,400

Sciences % Increment Above Previous Period 9.1 5.0 9.5 15.9

Social Median Annual Salary 9,000 10,000 11,200 12,400 14,300

Sciences % Increment Above Previous Period 11.1 12.0 10.7 15.3

Notes: Salaries were reported to the nearest thousand dollars in 1960 and 1962. No specifications after
1962.
The fields included in the three summary fields are approximately the same from year to year
for the life end physical sciences. The social science fields increase from one in 1960 (Psychology)
to six in 1968.

TABLE 16b.
Median Annual Salaries of Research Doctorates, by Type of Employer, by Field of
Science, 1968 National Register of Scientific and Technical Personnel.

Scientific Educatonal Industry and Non-profit Other &
Field Institutions a Self-employed Government Organization Unknown

Biosciences $15,000 $17,200 $14,400 $15,000 $16,000

Chemistry 13,500 17,100 15,600 16,000 15,200

Mathematics 15,000 19,600 18.400 20,000 18,000

Physics 13,400 19,000 17,400 18,000

'Salaries of scientists employed by educational institutions are based on calendar year (11-12 months)
salaries.

SOURCE: National Science Foundation. American Science Manpower (biennial series)
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In absolute amounts, all types of agencies
increased their contributions to, and use of,
funds for basic research during the past
decade. Industry and nonprofit organizations
performed roughly the same amount of bas-
ic research as they financed ; the Federal
government was a source of five times as
much funding as it used, and the universities
performed about three times as much basic

research as they funded.
o As a percentage of the total, the Federal

government has been an increasing source of
funds for basic research, and industry has
provided a decreasing percentage of the total.
As performers of basic research, the educa-
tional institutions accounted for an increas-
ing percentage and industry a decreasing
percentage of the total.

TABLE 17.
Transfers ef funds expended annually for performance of basic research by
sector, distributed by Eource, 19513-1968.

PY of Expenditure

Sources of Funds for Basic Research* (Dollars in millions)

Total Fed. Govt. Industry
Univ. &
Colleges Non-Profit

$ % $ % $ % $ %

1958
1960
1962
1964
1966

973 100
1326 100
1886 100
2560 100
3135 100

460 47
693 52

1094 58
1593 62
1988 63

282 29
331 25
382 20
425 17
496 16

159 16
215 16
293 16
402 16
494 16

72 8
87 7

120 6

140 5
157 5

(prel) 1968 3730 100 2405 65 525 14 61t 6 185 5

Performers of Basic Research (Dollars in millions)

In- Univ. Sc Univ. Assoc. Non-
Total Fed. Govt. dustry Colleges Contr. Cntr. Profit

$ % $ %

1958 973 100 126 13 295 30 390 40 78 8 84 9

1960 1326 100 160 12 376 28 576 44 97 7 117 9

1962 1886 100 251 13 488 26 850 45 136 7 161 9

1964 2560 100 364 14 549 21 1261 49 191 8 195 8

1966 3135 100 449 14 624 20 1601 51 227 7 234 7

(prel) 1968 3730 100 515 14 680 18 1990 54 275 7 270 7

SOURCE: National Science Foundation, National Patterns of R&D Resources, Funds & Manpower in the
United States. 1953-1970, NSF 69-30, 1969.
*Basic research is defined as that directed toward increases of knowledge in science with "the
primary aim of the investigator . . . a fuller knowledge a understanding of the subject
under study, rather than a practical application thereof."
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Section 18:
Federal funds for research

Figure 18.
Federal funds for research in the
life sciences, physical sciences, and
l'otal all fields, FY 1956-1969.

6,000

1966, but since then it
solute amount.
Physical sciences were
life sciences continued
support.
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1,000
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TOTAL
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SCIENCES

..... .....

LIFE SCIENCES
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FISCAL YEAR

Federal funding of basic vnd applied research
increased rapidly from FY 1958 thrp,pgili FY

till I.

66 68

has leveled off in ab-

cut back drastically ;
to receive increasing
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Reductions in research support in the physi-
cal sciences were caused by sharp cutbacks
in research funding by NASA and DoD.
These two agencies accounted for 70") of the
Federal research funding for physical sci-

ences in FY 1966. The life sciences receive
almost two-thirds of their Federal research
support from HEW, and this support has
continued to increasebut at a decreasing
ratethrough FY 1969.

TABLE 18.
Federal Obligations for Basic and Applied Tleseareb, by Source Agency,
By Field of Science, FY 1961-1969

Millions of Doi 'Jars by Fiseal Year

Source Agency 1961 1962 1963 1964 1965 1066 1967 1968* 1969**

Total All Fields

'l'otal, All Agencies 2,620 3,273 4,041 4,464 4,854 5,271 5,273 5,365 5,44/
Dept. Agriculture 138 150 160 182 218 228 237 239 247

Dept. Commerce 27 29 36 39 44 41 51 56 63

Dept. Defense 885 1,008 1,632 1,771 1,751 1,849 1,591 1,577 1,633

Dept. HEW 427 574 653 772 862 966 1,082 1,147 1,208

Dept. Interior 70 82 76 90 98 121 143 152 162

Atomic Energy Comm. 220 247 281 308 334 371 392 402 420

NASA ..i53 714 1,005 1,147 1,290 1,358 1,379 1,356 1,245

Natl Science Fndn 77 105 144 164 172 224 241 25' 247

Biological Sciences (excl. Med. & Auk.)

Total, All Agencies 129 145 185 220 258 370 434 454*

Dept. Agriculture 15 11 12 18 20 22 27

Dept. Commerce
Dept. Defense 29 31 46 54 49 42 51 41

Dept. HEW 13 15 17 20 26 119 138 151

Dept. Interior 20 19 23 22 26 35 37 44

Atomic Energy Comm. 28 31 35 39 41 45 49 50

NASA 2 17 17 30 50 62 71 74

Nat] Science Fndn. 24 26 34 39 43 41 55 58

hemistry

Total, All Agencies 134 165 196 233 233 258 242 239 256

Dept. Agriculture 30 28 27 28

Dept. Commerce 5 5 5 6

Dept. Defense (Detail by agency not available 89 68 66 78

Dept. HEW prior to 1966 in Chemistry) 32 33 36 37

Dept. Interior 16 17 14 16

Atomic Energy Comm 56 60 60 63

NASA 10 8 6 6

Natl Science Fndn. 19 23 22 20

*Change in field breakout in 1968 made figures for 1968 incompatible with those for previous year. Therefore 1968 data in this field are
estimated.

**Estimated
SOURCE: National Science Foundation, Federal Funds for Research, Development, and Other Scientific Activities.
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TABLE 18, Continued
Millions of Dollars by Fiscal Year

Source Agency 1961 1962 1963 1964 1965 1966 1967 1965' 1969**

(Mathematical Sciences)

Total, All Agencies 40 64 87 93 105 123 130 119 127
Dept. 1,.gricu1ture
Dept. Commerce
Dept. Defense 32 39 54 69 72 87 90 79 88
Dept. HEW 2 3 4 5 5 5 5
Dept. Interior 2 2 2 2 2 2
Atomic Energy Comm. 4 4 5 5 6 5 0 0 6
NASA 2 17 13 6 7 8 0 4 4
Natl. Science Fndn. 5 7 11 11 12 14 19 19 18

.A.gricultura_ .;1()11ce

Total, All Agencki 63 71 76 80 106 109 114 117*
Dept. Agriculture 60 67 70 75 97 101 101 105
Dept. Commerce
Dept. Defense
Dept. HEW
Dept. Interior 1 2 1 2
Atomic Energy Comm. 1 1 2 2 2 2 2 2

NASA 1 2
Natl Science Fndn.

Physics

Total, All Agencies 321 372 511 482 536 578 579 619 601
Dept. Agriculture 2 3 4 4
Dept. Commerce 10 11 11 12
Dept. Defense 228 201 237 207
Dept. HEW
Dept. Interior 2 '3 3 4
Atomic Energy Comm. 193 209 217 229
NASA 120 114 108 111

Natl Science Fndn. 23 32 38 36

*Change in field breakout in 1968 made figures for 1968 incompatible 'tla those for previous years. Therefore the 1968 data in this
field are estimated.

**Estimated
SOURCE: National Science Foundation, Federal Funds for Research. Development, and Other Scientific Activities
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TABLE 18. Continued
Millions of Dollars by Fiscal Yr)ar

Source Agency 1961 1962 1963 1964 1965 1966 1967 1968* 1969**

Physical Sciences

Total, All Agencies 855 1,022 1,330 1,590 1,694 1,842 1,074 1,131 1,150
Dept. Agriculture 24 27 30 39 42 42 38 38 38
Dept. Commerce 15 18 23 24 25 27 15 16 18
Dept. Defense 378 380 511 587 17 542 327 338 325
Dept. HEW 5 2 13 ;5 20 39 41 45 46
Dept. Interior 29 34 29 37 41 47 21 18 21
Atomic Energy Comm. 144 165 188 208 226 263 268 277 292
NASA 25 316 494 611 70 752 289 317 331
Natl Science Fndn. 32 44 64 34 81 123 70 77 75

Life Sciences, Total

Total, All Agencies 635 820 933 1,060 1,183 1,290 1,451 1,537 1,597
Dept. Agriculture 85 91 95 108 136 142 150 150 154
Dept. Commerce
Dept. Defense 52 58 93 98 99 107 106 105 107
Dept. HEW 380 523 568 662 714 777 878 951 097
Dept. Interior 20 20 23 22 28 37 41 43 48
Atomic Energy Comm. 45 50 56 62 67 72 78 79 81
NASA 4 17 21 32 51 67 88 98 88
Natl Science Fridn 26 32 42 44 44 42 58 57 56

Medical Sciences

Total, All Agencies 443 604 672 761 819 811 903 1,016*
Dept. Agriculture 10 13 13 15 19 19 20 20
Dept. Commerce
Dept. Defense 23 27 46 43 50 64 55 52
Dept. HEW 367 .509 551 642 688 658 740 819
Dept. Interior 2 2
Atomic Energy Comm. 15 17 19 21 23 25 27 28
NASA 2 4 2 5 16 47
National Science Fndn 2 6 8 5 1 1 2 2

*Change in field breakout in 1968 made figures for 1968 incompatible with those for previous years. Therefore 1968 data in this fieldare estimated.
**Estimated
SOURCE: National Science Foundation, Federal Funds for Research, Development, and Other Scientific Activities.
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Chapter III

ANNOTATED BIBLIOGRAPHY OF SOURCE DOCUMENTS

The data presented in the preceding chap-
ter are generally in time-series form, termi-
nating at about FY 1969. However, most of the
data appearing in the tables were obtained
from sources which periodically repeat their
surveys and report the results regularly in
data booklets. The reader may up-date the in-
formation in this report by subscribing to these
booklets, most of which are publications from
government agencies. This chapter provides an
annotated listing of the source publications
cited in Chapter Two.

The source documents are listed by subject
grouping"Population", "High School Enroll-
ments and Graduates", "Higher Education En-
rollments", etc. Within each category, a source
agency is identified followed by the publica-
tion (s) from that agency dealing with the sub-
ject. A short statement describing the method
of data collection is also provided.

Population

Source Agency: U.S. Department of Com-
merce

Bureau of the Census
Population Division

Source Publication (s) :
Population Estimates, "Estimates of the Popu-

lation of the United States, by Single Years
of Age, Color, and Sex, 1900 to 1959". (Se-
ries P-25, No. 311, July 2, 1965)

data by single years of age were not
published prior to this report.

Population Estimates, "Estimates of the Popu-
lation of the United States, by Single Years
of Age, Color, and Sex, 1960 to 1964." (Se-
ries P-25, No. 314, April 19, 1965)

Population Estimates, "Estimates of the Popu-
lation of the United States, by Age, Race,
and Sex : July 1, 1964 to 1967." (Series P-
25, No. 385, February 14, 1968)

Population Estimates, "Projections of the Pop-

(6 5

ulation of the United States, by Age, Sex,
and Colo77 to 1990, with Extensions of Popu-
lation by Age and Sex to 2015." (Series P-
25, No. 381, December 18, 1967)

Method of Data Collection:
The estimates for single years of age, by

color and sex are published annually. Each
publication includes population data as of the
preceding July 1st and several years prior (the
number of years for which data are presented
varies in the annual reports) . The estimates
for the fifties and sixties are based of the cen-
sus counts taken in April and adjusted to July
1 of the census year. "The population count is
brought from the census year to the estimate
date by aging the population according to the
length of the estimate period and by assign-
ing births, deaths, and net immigrants during
the estimate period to the proper age group."
A mice to the estimates in single years of age
ir.dicates that they "are subject to considerable
error". "They represent very approximately
the size of the population in a given age and
reflect very roughly variations from age to
age and year to year."

The projections of the population by age,
sex, and color are published periodicallyno
specific time interval. The most recent projec-
tions are those in the above cited publication.

The projections are based on the 1960 Cen-
sus data and carried forward to July 1, 1965
by employing birth, death, and net immigra-
tion statistics for the intervening years. The
population in midyear 1966 was continued
forward by use of life-table survival rates and
allowances for net immigration. The projec-
tions for cohorts born after midyear 1966
depend on births for each year. The Census
bureau uses four fertility rates, i.e., average
number of children born by the end of child-
bearing period per 1000 women. Series A uses
a 3.4 rate, B uses a 3.1, C a 2.8, and D a 2.4
rate.

Series A and B are not used extensively. The
Population Division makes short-range projec-
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tions based on the Series 11 (2.4) rate and
long-range projections using the Series C (2.8)
rate-

SehoOl: Enrollments and Graduates

Souree Agency : U.S. Department of Health,
Education, and Welfare

Office of Education
National Center for Educa-

tional Statistics

Source Publications :
"Offerilig0 and Enrollments in Science and

gathenlatics in Public High Schools."

"Digest of Educational Statistics, 1969"

"Pr3jectiolis of Educational Statistics to 1977

Meaod of Data Collection :
5nrolirtients in public high school science and

matklernatics programs were obtained from bi-
ennial stu'veys conducted from 1954 to 1964. A
twenty percent stratified sample of public high
schOols ir2 the U.S. were surveyed, The sample
datA Were inflated to provide national esti-
mat ea.

The riarnber of high school graduates
includes graduates of all regular Public and
non-Dublie schools. The data on. public school
gracillates are obtained each fail from the State
departrrteilts of education. Graduates of non-
public scbools are reported in surveys of non-
public sebools by the Office of Education,

HECIS

7Che liigher Education General Information
Survey (REGIS) of the U.S. Office of Educa-
tiori annually collects data from all accredited
insfitutioils of higher education. It combines
into one package surve7s which, prior to 1966,
were sent to colleges and universities at differ-
ing thrtes in the year.

The ba0ic HEGIS package covers the follow-
ing areas Of information:

1. Institutions---charact&stics of colleges
and lmiversities
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2. Studentsenrollments and degrees
3. Employeesprofessional and nonprofes-

sional
4. Financial statistics
5. Physical facilities
HEGIS is mailed in April to the presidents

of academic institutions for distribution to the
person or office who maintains the institutional
records for each portion of the survey question-
naire. The survey obtains information for the
fiscal year (July 1 through June 30) following
the April mail-out. The various sections of the
survey are scheduled to be returned to OE from
july to December.

All data collected by HEGIS are published
and reports are available for purchase from
the Government Printing Office. The period of
time from data collection to publication varies
considerably. In the following sections the fre-
quency of collection for specific information
items and the most recent publication of the
data will be given.

Higher Education: Enrollments

Source Agencies : U.S. Department of Health,
Education, and Welfare

Office of Education
National Center for Edu-

cational Statistics

American Council on
Education

Washington, D.C.

Source Publications :
"Opening Fall Enrollment in Higher Educa-

tion" Office of Education series OE 54003

"Students Enrolled for Advanced Degrees"
Office of Education series OE 54019

"Projections of Educational Statistics to 1977
78" Office of Education series OE 10030

"A Fact Book on Higher Education"
American Council on Education

Method of Data Collection :
The "Fact Book" is a compilation of data

collected from various sources and published
annually by the American Council on Educa-
tior he booklet is prepared in four sections



which present selected statistics on (1) enroll-
ment data (2) population, business activity,
and employment (3) institutions, faculty and
staff, student characteristics arid finances and
(4) ear ned degrees. The data in these sections
are updated annually.

Undergraduate ana graduate enrollments
are collected annually by the Office of Educa-
tion in their HEGIS package. The institutional
response to this portion of the survey is nearly
100%. The most recent available data are in-
cluded for any institutions that do not re-
spond. The 1968 "Opening Fall Enrollment"
and "Students Enrolled for Advanced De-
grees" were published in the first half of 1970.

The projections of enrollments by the Office
of Education are based on 1957-58 to 1967-68
data. The projections assume that the trends
in enrollment rates for the past ten-year period
will continue for the next ten years.

Higher Education: Degrees

Source Agencies : U.S. Department of
Health, Education and
Welfare

Office of Education
National Center for Educa-

tional Statistics

National Research Council
Office of Scientific Person-

nel

Source Publications :
"Earned Degrees Conferred"

Office of Education series OE 54013

"Doctorate Recipients from United States Uni-
versities, 1958-1966"

"Summary Report 1967 : Doctorate Recipients
from United States Universities" ; "Summary
Report 1968 ..." ; "Summary Report 1969

))

Method of Data Collection :
The Office of Education annually obtains in-

formation on degrees (associate degrees and
other formal degrees below the baccalaureate,
bachelor's, master's, doctor's and fint profes-

sional degrees) from the college or university
registrars. The information is collected as part
of the HEGIS package. The institutions' re-
sponses to the degree portion of the survey is,
as is the case for the enrollment section, nearly
100%. Nonrespondents to the degree portion
of the survey are listed in each publication,
and data from the last report made by the in-
stitution are used.

The Office of Scientific Personnel collects in-
formation on research doctorates only by its
Survey of Earned Doctorates. Questionnaires
are annually sent to the graduate deans of doc-
torate-granting institutions. The questionnaire
form is filled out by each doctorate recipient
after he has completed all requirements for his
degree. The response rate is better than 98%.
Information about nonrespondents is obtained
from the universities' commencement pro-
grams.

Higher Education: Insiitugions

Source Agencies : U.S. Department of Health,
Education, and Welfare
Office of Education

National Center for Edu-
cation Statistics

National Research Council
Office of Scientific Person-

nel

Source Publications :
"Education Directory Part 3 : Higher Educa-

tion" Office of Education series OE 50000

"Doctorate Recipients from United States Uni-
versities, 1958-1966" and "Summary Re-
port" for 1967, 1968, and 1969

Method of Data Collection :
The Office of Education obtains information

about higher education institutions from the
"Institutional Characteristics . . ." portion of
HEWS. The annual Education Directory con-
tains detailed information about the institu-
tions, i.e., type, control, enrollment, names of
administrators, accreditation, etc. It also pre-
sents several tables summarizing some data
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about the institutions. All institutions are in-
cluded which offer at least a 2-year program
of college-level studies in residence and have
met specific criteria of accreditation. Several
other OE publications present information by
named institution, e.g., enrolhnents, degrees,
and professional and nonprofessional em-
ployees. The 1969-70 Education Directory of
higher educational institutions was published
in June 1970.

The Office of Scientific Personnel publishes
data about doctorate-granting institutions.
These data are obtained from the annual Sur-
vey of Earned Doctorates referred to in the
notes on higher education degrees. Institutions
are included which have granted at least one
doctorate ; those with doctoral programs, but
which have not yet granted doctorate degrees,
are excluded.

Higher Education: Academic Aptitude of
Graduate Students

Source Agency : Educational Testing Service
Princeton, New Jersey

Source Publication :
Although the Educational Testing Service ad-

ministers the Graduate Record Examinations
at regular intervals each year, it does ilot regu-
larly publish the Aptitude Test scores (verbal
and quantitative) distributed by undergradu-
ate major or by field of the Advanced Test.
The following are reports of ad hoc studies :

Graduate Recor..-: Examinations Special Re-
port. Report No. 65-3, August, 1965 (Re-
ports FY 1964 data)

Graduate Record Examinations Special Re-
port. Report No. 68-2, July, 1968.
(Reports FY 198 data)

Method of Data Collection :
The Graduate Record Examinations are

administered by the ETS and consist of an
Aptitude Test and an Advanced Test. "The
Aptitude Test measures two general abilities :
verbal and quantitative aptitudes which have
been found to be valuable indicators of capacity
to handle graduate-level work . . . The verbal
section of the Aptitude Test consists of verbal
reasoning items and reading comprehension
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questions. The quantitative section is com-
prised of questions on mathematical reasoning
and interpretive questions on graphic material
and other descriptive data.

The Advanced Tests are achievement tests
designed to measure knowledge and sk5lls in
fields commonly chosen as major fields by un-
dergrad uates."*

These examinations are not taken by all bac-
calaureate recipients but generally by a self-
selected group who wish to use the scores as
part of an application for graduate school ad-
mission or fox a fellowship competition. For
instance, the data reported in Graductte Rec-
ords Examinations Specictl Report are based
on approximately 80,000 cases, but there were
approximately 460,000 baccalaureate degr
awarded in that same fiscal year (1964) . Com-
parisons between groups using GRE results
should always be made in terms of the non-
random sample who elected to take the examina-
tion.

Higher Education: Faculty

Source Agency : U.S. Department of Health,
Education, and Welfare

Office of Education
National Center for Educa-

tional Statistics

Source Publications :
"Teaching Faculty in Universities and Four-

Year Colleges, Spring 1963" Office of Edu-
cation series OE 53022

"Faculty and Other Professional Staff in Insti-
tutions of Higher Education, First Term
1963-64"
Office of Education series OE 53000

"Numbers and Characteristics of Employees in
Institutions of Higher Education, Fall 1966"
Office of Education

Method of Data Collection :
Faculty data are currently collected as part

of the HEGIS package sent by the Office of
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Education to college and university presidents.
The 1966-67 and 1967-68 surveys obtained
information about professional and nonprofes-
sional employees, number of full- and part-
time faculty by academic field and rank,
salaries and fringe benefits. The faculty portion
of the 1968 survey was a sample survey and
requested only the number of full- and part-
time faculty by fine field. In 1969-70, the facul-
ty survey collected data on faculty salaries by
academic rank. Information will be obtained in
1970-71 for all employees in the institutions
of higher educationprofessional and nonpro-
fessional, full- and part-time. The survey of
employees has six parts :
1. number of employees by primary function
2. total full-time equivalents in teaching and

research by academic field
3. full-time resident faculty by highest degree

and academic field
4. salaries of academic deans and full-time

resident faculty
5. fringe benefits for academic deans and full-

time resident faculty
6. salaries of selected administrators

Responses to the faculty portion of HEGIS
'n received from about 80% of the in-
s. Information about factulty at non-

.. .ng institutions is obtain- 1 from the
.ust recent 'nd available sources, e.g. college

catalogs, AAUP, etc.
The above cited publication, "Numbers and

Characteristics of Employees . . . Fall, 1966"
and "Higher Education Salaries, 1966-67" are
the most recent publications of faculty data
collected by the Office of Education.

Higher Education: Expenditures

Source Agency : U.S. Department of Health,
Education, and Welfare

Office of Education
National Center for Educa-

tional Statistics

National Science Foundation
National Science Board

Source Publications :
"Digest of Educational Statistics, 1969"

Office of Education series OE 10024 69

"Financial Statistics of Institutions of Higher
Education : Current Funds Revenues and
Expenditures, 1965-1966"
Office of Education series OE 52010

"Graduate Education : Parameters for Public
Policy" National Science Board (NSF, 1969)

Method of Data Collection :
Prior to the first HEGIS survey in 1965-66,

financial data for higher educational institu-
tions were collected and published biennially.
The trend data were obtained from the "Di-
gest" listed above.

Financial information on higher educational
institutions is collected from college and uni-
versity business offices as part of the HEGIS
questionnaire package.

The HEGIS questionnaire is sent to all in-
stitutions of higher education. The 196E-66
survey received an 85% response rate to the
financial questionnaire. In order to present
national totals, ratios were applied to all data
for the responding institutions. These ratios
were obtained by grouping nonresponse insti-
tutions within each state by control (pubEc or
private) and by level (university, other 4-year
institutions, and 2-year institutions) . In 1966
67, data for nonresponding institutions ( 1,1 % )
were obtained from (1) each institution's re-
sponse to a prior or succeeding survey and ad-
justed in accordance with trend information,
or (2) from a peer institution's response to
the 1966-67 survey. Peer institutions were Fa-
lected on the basis of location, level of institu-
tion, and enrollment.

The following reports on finances result from
the HEWS survey : "Current Funds Revenues
and Expenses : Property" ; "Student Financiai
Aid" ; the "Financial Statistics . . ." cited
above, and "Financial Statistics of Institutions
of Higher Education : Federal Funds 1965-66
and 1966-67."

The cost of graduate education was estimat-
ed by the National Science Foundation. It is
derived from estimates of the cost of instruc-
tion per graduate student (based on graduate
student enrollment and estimates of the por-
tion of total Expenditures for Educational and
General Purposes reported by the Office of
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Education) and the expenditures for Organized
Research per graduate student. Refer to
"Graduate Education : Parameters . . .", pages
150-159, for a detailed description of the
methodology of these costs and the projections
to 1981-82.

Higher Education: Student Support

Source Agency : Fede al Interagency Com-
mittee on Education
(FICE)

Student Suppoit Study
Group

Source Publication :
"Report on Federal Predoctoral Student Sup-

portPart I : Fellowships and Traineeships"

Method of Data Collection :
The Federal Interagency Committee on Edu-

cation was established by President Johnson
in 1964 as a center of coordination for the
more than 30 government agencies which ad-
minister educational programs.

FICE has collected data on the number of
students supported and the amount expended
by Federal agencies from 1960-61 to 1969-70.
The data were obtained by questionnaire from
the agencies' program administrators. The re-
port cited above contains information collected
in 1969 from all agencies supporting full-time
predoctoral students on fellowships and train-
eeships. Part II of the report (to be published
by September 1970) will present data on stu-
dents supported under the institutional train-
ing grants of the National Institutes of Health
and the National Institute of Mental Health.

The data in Part I, which was published in
June 1970, are presented by year and academic
field.

FICE previously collected data and published
a report on student support. This earlier (1968)
report did not include information from the
Department of Housing and Urban Develop-
ment, the Department of the Interior, the
Social and Rehabilitation Service of the De-
partment of Health, Education, and Welfare,
and some missing components of the Public
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Health Service. Data from these agencies are
included in the current report.

There are no definite plans as to whether
there will be a continuing series of surveys on
student support by FICE.

Employment of Doctorate Recipients

Source Agencies : National Science Founda-
tion

Office of Economic and
Manpower Studies

National Research Council
Office of Scientific Person-

nel

Source Publications :
"American Science Manpower"

National Science Foundation Series

"Doctorate Recipients from United States Uni-
versities, 1958-1966" ; and "Summary Re-
port" for 1967, 1968, and 1939

Method of Data Collection :
"American Science Manpower" is a series of

publications which presents data from the
National Register of Scientific and Technical
Personnel. The National Register has biennial-
ly collected employr- lt information from
scientists since 19F most recent report,
published early i 07( ivides data from the
1968 Register.

The registration questionnaires are distrib-
uted with the cooperation of scientific profes-
sional societies. Information is collected from
physical and biological scientists, mathemati-
cians, and social scientists. In 1968, the Register
obtained information from 298,000 scientists.
According to the 1968 report, data on individual
scientists constitute "partial coverage of the
scientific community."

Questionnaires were received from 66% of
the individuals on the mailing lists compii..d by
the cooperating societies ; 16% of these ques-
tionnaires were eliminated from the final
analyses because they were incomplete or the
respondents did not have full professional
qualifications.
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No estimates are given on the coverage of the
Register although the results of the study of a
sample of nonrespondents are included in the
appendix of the 1968 report.

"As compared with the respondents, the
qualified nonrespondents :
(1) show higher proportions in chemistry
and agricultural sciences and lower pro-
portions in biological sciences and psy-
chology ;
(2) have fewer Ph.D.'s and M.D.'s and
more bachelor's degrees ;
(3) are more often employed in industry
and business or self-employed and less
often employed in educational institu-
tions ;
(4) are more likely to be in management
or administration or production and in-
spection and less likely to be in research
and development ; and
(5) are somewhat older."
Employment data published by the Office of

Scientific Personnel are obtained from the an-
nual Survey of Earned Doctorates question-
naire. (See description under "Degrees.")
These data describe the immediate postdoctoral
employment of the doctorate recipients of a
given year in contrast to the National Register
of Scientific and Technical Personnel statistics
which describe the employment characteristics
of scientists with varied years of professional
experience.

Research Support

Source Agency. : National Science Foundation
Office of Economic and Man-

power Studies

Source Publications :
"National Patterns of R & D Resources, 1953

1970" NSF 69-30
"Federal Funds for Research, Development,

and Other Scientific Activities, Fiscal Years
1968, 1969, and 1970"

Method of Data Collection :
The National Patterns of R & D Resources

surveys have been corducted by NSF since
1953. The reports are in the form of "Transfer
Tables" or matrices which relate four pertinent

sectors as sources of funds and performers of
research. The four sectors are :

Federal sectorExecutive agencies surveyed
annually by NSF providing data for both the
National Patterns and Federal Funds re-
ports. Return rate is 100%.

o Industry sectorall major industries sur-
veyed annually by NSF. Forms sent to all
companies with 1000 or more employees.
Return rate is better than 95%.
Universities and Collegessurveyed bien-
nially by NSF. All U.S. colleges and universi-
ties are sent a questionnaire. The overall re-
turn rate is approximately 80% but special
efforts are made to ensure almost complete
returns from the largest 100 institutions.
Estimates are provided for nonrespondents.
Other nonprofitsurveyed biennially. Forms
sent to all organizations having intramural
research programs of $100,000 or more. Re-
turn rate is somewhat over 80%, and esti-
mates are made for nonrespondents.
The Federal Funds for R & D surveys are

conducted by means of annual surveys of Exec-
utive Agencies by NSF. These surveys have
been conducted since 1952. Although NSF staff
confers with the respondent agencies, the ulti-
mate decisions on classification of activities and
the amounts reported are made by the agencies.
Published reports of the data appear annually.

Educe'. and Employment Data f--
-4 U.S. Medical Schools

Source Agency : Division of Medical Educa-
tion

American Medical Associa-
tion

535 N. Dearborn St.
Chicago, Illinois 60610

Source Publications :
Annual supplement "Medical Education in the

United States" included in one of the Novem-
ber issues of The Journal of the American
Medical Association (JAMA)

Medical School Alumni, 1967
C. N. Theodore, G. E. Sutter, J. N. Haug
American Medical Association, Chicago,

Illinois, 1968
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One of the "Special Statistical Series" pub-
lished by the AMA

Method of Data Collection :
ia Physician Records Service. This is a com-

plete registry begun in 1904 of all MD's in
the United States, inchding those graduat-
ing frr,m U.S. medical schools and those
from foreign countries. The registry includes
data about each person's educational back-
ground, post-MD training, and professional
employment. Each person's file is regularly
updated. The data are on magnetic tape and
may be considered to be virtually complete
and up-to-date for each of the 1/3 million
persons listed.
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Liaison Committee on Medical Education
Althual Questionnaire. This questionnaire,
sponsored jointly by the American Medical
Association and by the Association of Ameri-
can Medical Colleges, is mailed out annually
to each of the accredited medical colleges in
the United States. The response rate is 100%.
The questionnaire collects information about
student enrollments, number of faculty,
medical college expenditures, etc. from each
accredited medical school.
Tnformation from these sources is sum-

marized annually in the JAMA. The reports
have been published since 1908 and are quite
detailed, including as much as 120 pages of
tables and explanatory comment.
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