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HIGHLIGHTS

The active respondents to the 1973 and 1977 sample Surveys of Doctorate
Recipients represent about 20 percent of the Ph.D.'s who graduated in the
early 1930's, about half of those in the early 1940's, and 80 percent of
those who have graduated since 1950. The remainder have died, have retired,
or have never responded to survey questionnaires. This report is based on
a portion of the active respondent group--those who were employed in both
1973 and 1977.

Over half of the active career group are employed in academe; those in
business and industry are almost 30 percent of the small active 1934-1945
Ph.D. cohort, but a lower percentage of the more recent cohorts, down to

16 percent of the 1970-1972 Ph.D.'s.

There was a considerable influx into business and industry from academe
between 1973 and 1977.

Teaching is the primary work activity (PWA) of about half of those--both
men and women--employed in academe. Research is next (13.5 percent of men
and 15 percent of women) and administration third (6.2 percent of men and
2.6 percent of women). Switching primary activity between 1973 and 1977

is characteristic of almost 30 percent of both sexes employed in academe.
The business/industrial world employs proportionately fewer women than does
academe. Of the men employed in this sector, 29 percent are in administra-
tion, compared to less than 9 percent of the women, while research occupies
25 percent of the women but only 19 percent of the men.

In the U.S. government, primary work activities are similarly distributed
for men and women, but women comprise only 4 percent of the total.
Switching primary work activity in academe tended to take both men and
women out of teaching between 1973 and 1977, while the flux into research
about balances those leaving. Administration and "all other activities"
received more than they lost. This pattern tends to hold for all field
groups and most cohorts.

vii
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INTRODUCTION

This study was designed as a brief examination and description of the
patterns of employment and primary work activity of the nation's doctoral
scientists and engineers, based on the 1973 and 1977 Surveys of Doctorate
Recipients, conducted by the Commission on Human Resources, NRC. This
short report will be concerned with the numbers of persons in various field
groups, employer categories, and areas of primary work activity, along with
some data relating to salaries and salary increments. The Profile reports
of 1973, 1975, and 1977 provide data on these items as discrete entities.
The present report seeks out some of the relationships among them. It does
not, however, attempt to draw any policy implications.

Data Sources

Data for this study of career patterns come from two separate sources:
the Doctorate Records File and the Survey of Doctorate Recipients. The
Doctorate Records File (DRF) contains data on every Ph.D. granted by a U.S.
university since 1920. For the years 1920-1956, the data are limited to the
year, institution, and field of all degrees (BA, MA, and Ph.D.--or equivalents).
From 1957 on, many more data are available from a questionnaire completed by
each new Ph.D. For the present report, the significant information used from
this source concerned plans at Ph.D. graduation, particularly the anticipated
employer category. The second source is the biennial survey of a sample of
Ph.D.'s drawn from the DRF. The sample is so drawn as to include approximately
one-sixth of the total group, stratified by sex, field, and year of graduation.
Within this three-dimensional stratification table, random samples are drawn
from each cell, with more intensive sampling of the smaller cells, to help
insure that all groups are reliably represented. Weights based on sampling
rates and response rates are then applied to the respondents, so that the final
result represents as accurately as possible the whole population within each
cell, and by summation, the entire science and engineering population of U.S.
Ph.D. origin. The Comprehensive Roster also contains those Ph.D.'s of foreign
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origin who could be located, and U.S. non-science Ph.D.'s working in science,
but these other groups were not included in the population of this report.

For the present report, only data from the 1973 and 1977 surveys were used.
These people were also surveyed in 1975, but the data from these questionnaires
were not included, simply because the resources available for the study were
not sufficient to analyze the shorter-term career changes. In the 1973 and
1977 questionnaires the questions asked referred mostly to current employment.
The data used in this study concerned employer category, primary work activity
(PWA) and salary. The questionnaire forms used in 1973 and 1977, and the
Survey of Earned Doctorates questionnaire are shown in Appendices C, D, and E.
An explanation of the weighting procedure used in this report is given in
Appendix F.

Active Career Group

The first step in data preparation consisted of an examination of the
entire sample, to find out how many had active careers in 1977. The object
of this first step was to account for and then eliminate from the analysis
those who had never responded, those who had died, and those who had retired.
The results of this first step are portrayed graphically in Figure 1, and the
numerical data are given in Table 1. The sample is divided into 5-year gradua-
tion cohorts for the Ph.D.'s granted between 1930 and 1950, but with a single
cohort for those who graduated in 1950 or later. The reason for this latter
step is apparent in the graph: there is, as expected, a strong relationship
between the proportion of active respondents and recency of graduation. Of
the 1930-1934 Ph.D.'s, approximately one fourth had died, an additional fourth
never responded to the survey questionnaires, and about 30 percent had retired,
leaving as active respondents in 1977 only about 20 percent. The proportion
of active respondents was somewhat higher among the 1935-1939 Ph.D.'s (30 percent),
while over half of the 1940-1944 Ph.D.'s were in this category. For the 1945-
1949 Ph.D.'s, the active proportion climbs to about two out of three, and for
those graduating since 1950 to more than four out of five. In this final
group, almost all of those omitted from the analysis were nonrespondents;
very few had died or retired. The never-responding group is a relatively con-
stant proportion of all cohorts--slightly larger among the oldest group. This
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report will henceforth be concerned with the active respondent group.

TABLE 1 Doctoral Scientists and Engineers by Ph.D. Cohort, Sex, and
Response Category, 1973-1977

Total Deceased  Never Resp. Retired Active Resp.

Ph.D. Cohort  Sex (N) (%) (%) (%) (%)
1930-34 Men 6,737* 26.3 21.7 32.0 19.9

Women 876 21.2 29.7 35.7 13.4

Both 7,613 25.8 22.6 325 19.2
1935-39 Men 7,531 21.2 13.0 34.2 31.7

Women 951 24.1 13.4 435 19.0

Both 8,482 21.5 13.0 35.2 303
194044 Men 8,745 14.2 13.5 17.7 54.5

Women 779 13.5 11.8 29.1 45.6

Both 9,524 14.1 13.4 18.7 5§38
194549 Men 9,176 9.7 15.2 8.3 66.8

Women 953 11.9 174 13.9 56.9

Both 10,129 9.9 154 8.8 65.9
1950-72 Men 195,877 1.8 14.8 0.7 82.7

Women 18,622 23 15.6 1.6 80.5

Both 214,499 1.9 14.8 0.8 82.5
*Numbers shown in the table are weighted n’s. See Appendix F for an explanation of the weighting

system used.
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CHAPTER 1

EMPLOYER CATEGORIES

The Varying Size of Cohorts

The active respondents are grouped in a different set of cohorts in
Figure 2 and Table 2, which present data about employer categories. The new
cohort groupings are designed to bring into focus the variations in experience
of the more recent Ph.D.'s. The pre-1934 Ph.D.'s are excluded because they
were not surveyed in 1977. The older group include the Ph.D.'s of 1934-45, as
their career experience during the survey period is relatively homogeneous
and the numbers during this period were small. In Figure 2, the thickness
of each column is proportional to the weighted number of Ph.D.'s in the cohort.
Thus the earliest column is very thin. The second cohort, 1946-1956, comprises
the group maximally affected by the immediate post-World War II boom in academe--
the so-called "GI Period". The third cohort, 1957-1966, covers the period of
enormous growth in doctorate output in American universities. The fourth co-
hort, 1967-1969, represents a period of transition, the onset of what has been
termed the "new academic depression". The final cohort, 1970-1972, represents
the most recent Ph.D.'s for whom data on career patterns for the period 1973-
1977 are available.

Major Employer Categories

The columns representing the cohorts in Figure 2 are divided vertically
to illustrate the employer categories of the respondents in these several
groups. The largest group, illustrated at the top of each column, consists
of those who were employed in the academic world both in 1973 and 1977. This
group includes those employed in colleges and universities in these two years,
and is referred to herein as the "continued academe" group. Its proportion

5
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of the total Ph.D. science and engineering population increases from cohort 1
through cohort 3, then decreases again, corresponding to the diminished
opportunities for new Ph.D.'s in the academic world from the late 1960's on-
ward. The second segment, those who continued to be employed in business and
industry (including self-employed), decreases proportionately through the
several cohorts, illustrating the fact that business and industry did not
immediately take up the slack from the diminished opportunities in academe.
The third segment, the "continued U.S. government" group, employed by the
Federal government in 1973 and 1977, is decidedly smaller than either of the
preceding groups, and does not vary a great deal. The relatively small number
of unemployed (1.2 percent of the science and engineering population in 1973
and 1977) are excluded from these tabulations.

Other Employers, and Employment Shifts

The remaining segments are concerned with those who have switched employer
categories between 1973 and 1977, and those who were, in both years, employed
in some other or unknown category. This group, immediately below the "continued
U.S. government" group, includes the nonprofit organizations. The next segment,
representing those who switch from the academic world to something else, in-
creases progressively from the second through the fifth cohort. It includes
those who completed postdoctoral appointments and then left for employment in
business, industry, government, or elsewhere. The next-to-last segment, repre-
senting those who switched to the academic world from elsewhere, increases in
proportion through the several cohorts, but it is a rather small segment. The in-
creasing size is most simply interpreted as representing the relatively greater
mobility of the younger scientists and engineers--an interpretation that applies,
of course, also to those who switch out of academe. The final group, at the
bottom of the columns, includes all other kinds of switches, as well as those
who were never in academe, business, or government. It includes also those
whose employer category is unknown.

Employer Categories by Field Group

Figure 3 is somewhat similar to Figure 2, but breaks out three field groups;

it does not show relative size by column thickness, as did Figure 2. There are
7
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three broad field groups. The first, called the EMP fields, is comprised of
Engineering, Mathematics, and the Physical Sciences, the latter including

physics, chemistry, and the earth and atmospheric sciences. The second group,

the Life Sciences, includes all the biological, medical, and agricultural
sciences. Biochemistry, biophysics, and biostatistics are included in this

group. The Behavioral Sciences comprise the third field group. This includes
psychology and the social sciences: anthropology, sociology, economics, political
science and international relations, geography, communications, and area studies.
The complete Tist within each of these areas is shown in the Specialties List

in Appendix E. For more detailed information on the numbers in this presentation,
see Table 2. Within each field group and cohort, Figure 3 shows the proportions
who continued to be employed in academe, in business and industry, in U.S.
government, and in all other categories in 1973 and 1977. At the bottom, it
shows the proportion who switched categories, with the types of employer-category
switches combined. This proportion, it is readily noted, is larger in the most
recent cohorts. In the EMP fields it is smallest in cohort 2, in the life

sciences and the behavioral sciences the switching is at a minimum in cohorts

2 and 3. With respect to employer categories, the high proportion in business

and industry in the EMP fields is the outstanding feature of Figure 3. Less
striking, but probably important, is the decreasing proportion of the behavioral
scientists in business and industry, including the self-employed, in cohorts 2
through 5. The "Other Employment" category is at a minimum in the EMP fields, and
largest in the behavioral sciences. The U.S. government employs proportionately
more life scientists in each cohort, and a smaller proportion of behavioral
scientists than do the other sectors.

Sex Differences in Employer Categories

There are certain consistent sex differences in proportions of Ph.D.'s
in various employer categories, as shown by the percentage figures in Table
2. For example, if one examines the percentage distribution across employer
categories, one notes that women are concentrated in academe, and that the
differences are larger for the more recent cohorts. The generalization holds
most strongly for the EMP fields, less so for the 1ife sciences, but is not
true for the behavioral sciences. In the business/industrial world, it is men

9
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TABLE 2 Employer Category Patterns of Doctoral Scientists and Engineers by Cohort, Field of Doctorate, and Sex, 1973-1977

Employer Category Patterns 1934 to 1945 1946 to 1956 1957 to 1966 1967 to 1969 1970 to 1972 Total 1934 to 1972
by Field Group, 1973-1977  Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both
TOTAL, ALL FIELDS 4,964 307 52N 22,122 1,116 23,238 38471 2492 40,963 20,729 1,687 22416 22,357 2,532 24,889 108,643 8,134 116,777
Continued in:
Academe 50.3 57.0 50.7 518 61.3 52.2 56.6 66.9 51.2 524 65.6 534 499 61.7 51.1 531 63.9 539
Business/Industry 303 114 29.2 285 10.7 21.7 227 6.6 21.7 225 49 1.2 17.2 39 15.9 23.1 6.2 219
U.S. Government 49 4.9 49 1.5 7.2 1.5 7.4 54 13 1.1 3.0 14 B0 2.7 1.4 1.5 43 1.3
Other Employment 5.0 16.3 5.7 49 9.4 5.1 5.1 10.6 5.5 48 10.8 5.3 6.2 10.8 6.6 5.2 10.7 5.6
Switched 1973 10 1977: .
From Academe 2.6 29 26 1.5 35 1.6 28 3.7 28 59 6.9 5.9 8.5 9.7 8.6 4.3 6.2 44
To Academe 3.0 4.2 3.1 29 2.5 2.9 29 34 29 36 19 3.6 5.6 6.0 5.7 3.6 4.2 36
Other Switches 38 33 38 28 55 29 26 3.5 2.6 3.1 49 5.2 4.6 5.2 4.7 3.2 4.6 13
EMP Fields 2,859 74 2,933 11,406 287 11,693 20,725 471 21,196 11,575 330 11,905 11,379 413 11,792 57,944 1.575 59,519
Continued in:
Academe 9.8 55.4 40.2 41.0 59.2 414 48.2 654 486 43.1 67.0 438 317 63.0 38.6 433 63.5 438
Business/Industry 43.2 16.2 426 432 18.8 426 336 13.8 33.2 4.1 12.1 335 28.4 8.5 217 35.1 13.1 M5
U.S. Government 4.3 8.1 44 5.8 9.4 59 6.6 1.0 6.6 T4 5.2 7.3 9.3 6.3 9.2 7.0 6.9 1.0
Other Employment 37 9.5 39 33 4.5 34 33 6.2 34 36 33 36 39 3.6 3.9 335 4.8 3
Switched 1973 to 1977:
From Academe 29 7 19 0.9 31 1.0 24 36 24 55 58 5.5 10.0 10.7 10.0 4.2 5.8 43
To Academe 27 5.4 2.7 35 31 35 34 28 34 18 9 38 6.4 5.3 6.3 4.0 39 4.0
Other Switches 34 2.7 33 2.1 1.7 2.1 25 1.3 25 26 5] 26 4.4 2.7 43 29 2.1 28
Life Sciences 1425 116 1,54) 6,231 386 6,617 9.902 936 10,838 5,012 551 5,563 5,562 924 6,486 28,132 2913 31,045
Continued in:
Academe 63.5 534 62.8 62.0 69.9 624 64.0 69.0 64.4 62.0 726 63.0 588 65.5 59.7 62.1 68.1 62.7
Business/Industry 13.5 11.2 134 136 54 13.1 126 5.0 11.9 9.7 2.2 9.0 7.5 1.5 6.8 1.3 4.0 10.6
U.S. Government 7.0 7.8 1.1 1.8 8.5 11.7 10.9 ] 10.5 1.3 31 10.5 10.3 16 9.3 10.9 5.5 10.3
Other Employment 53 21.6 6.6 6.1 1.5 6.2 5.4 13 56 4.6 9.6 5.1 6.0 5.0 59 5.5 16 5.7
Switched 1973 to 1977:
From Academe 2.5 34 2.6 1.8 3.1 1.9 29 33 3.0 4.9 7.1 5.2 1.7 10.9 8.1 4.0 6.4 4.2
To Academe 39 2.6 38 2.1 0.8 20 2.2 4.2 23 39 36 39 59 9.5 6.4 33 53 35
Other Switches 4.2 39 26 4.7 13 20 4.1 2.2 36 1.8 34 38 3.0 1.7 29 3.2 29
Behavioral Sciences 680 117 797 4 485 443 4,928 7.844 1,085 8,929 4,142 806 4,948 5416 1,195 6,611 22,567 3,646 26,213
Continued in:
Academe 67.1 61.5 66.2 65.0 55.1 64.1 69.4 65.8 69.0 66.7 60.2 65.6 66.5 58.2 65.0 67.3 60.6 66.3
Business/Industry 11.0 8.5 10.7 12.0 9.9 1.8 6.6 49 6.4 5.1 38 5.4 3.3 34 16 1.0 49 6.7
U.S. Government 29 25 5.7 4.5 5.6 5.0 31 4.8 43 2.0 39 2.8 0.8 25 4.4 2.2 4]
Other Employment 9.7 154 10.5 7.3 14.2 19 9.5 153 10.2 8.8 14.8 9.8 11.1 17.3 123 9.3 15.9 10.2
Switched 1973 to 1977:
From Academe 16 26 1.8 25 4.1 2.7 36 4.1 3.7 8.1 1.2 7.9 6.3 8.5 6.7 48 6.1 5.0
To Academe 29 5.1 33 26 36 2.7 24 29 24 26 4.1 28 38 36 38 2.8 3.6 29
Other Switches 4.7 6.8 5.0 4.8 8.6 5.2 34 39 35 38 19 4.5 59 1.8 6.3 44 6.7 47
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who predominate in percentages. This is true in all fields. The percentages of
men in U.S. government service are greater than those for women in all fields
and cohorts, except for the EMP fields in the first cohorts. In the miscellan-
eous "Other Employment" category the percentages of women are higher in all
cohorts in all fields where the N's are large enough for reliable data.

Summary Regarding Employer Categories and Interchanges

Figure 4 summarizes very briefly the relative numbers of science and
engineering Ph.D.'s employed in the various categories, combining all fields
and cohorts from 1934 to 1972. The area of each circle is proportional to

U.S.
Government
(7.3%)

All Other
(5.6%)

Area ot circle is proportional to number employed 1973-1977 in the same category. Width of
interchange paths is proportional to number shifting, 1973-1977.

FIGURE 4 Interchanges Between 1973 and 1977 Among Employer Categories of
Science/Engineering Ph.D.’s of 1934-1972

11
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the number of persons remaining in the category over the 4-year period 1973 to
1977, and the width of the bars showing interchanges is proportional to the
number of scientists and engineers making each of the indicated shifts. As
Figure 4 shows, the amount of interchange between the academic world and the
"all other" category is out of proportion to the size of this miscellaneous

"all other" group. Perhaps this is attributable to the non-profit organizations
included in the miscellaneous group. The more frequent shifts out of the U.S.
government, as compared to shifts into it, are noteworthy as are the shifts

from academe to business and industry, which we have already mentioned and
attributed in part to persons completing postdoctoral training.

12
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CHAPTER 2

PATTERNS OF PRIMARY WORK ACTIVITY

In the first chapter we examined the distribution of employer categories
for the science and engineering Ph.D.'s by cohort of doctorate. In this chapter
we will look at the functions performed by these people, as indicated by their
primary work activities (PWA) and changes in PWA over the period 1973 to 1977.
Because the work activities are distinctly different in the academic and non-
academic worlds, these sectors are kept separate. There are also variations
by cohort of Ph.D., by field, and by sex. It seems appropriate, however, to
first give more description of what is meant by primary work activity. It
clearly does not mean the only or the exclusive work activity for most scientists
and engineers. This is particularly true in the academic environment, where
teaching and research frequently are so intimately coupled as to make any
separation somewhat arbitrary.

Some Tight can be shed on this question by considering the distribution of
time among work activities as well as by PWA. In the 1977 survey, respondents
were asked to estimate their time distribution among a number of activities that
were then summated into four categories corresponding to the four primary work
activities of teaching, research, administration, and "other". A comparison
of these two ways of describing one's work can be made by cross-tabulations
which show the time distribution, and number of activities engaged in, by persons
who designate each of the primary activities. Most respondents stated that
their primary work activity occupied well over half of their time, and usually
far more than that. Exclusive devotion to a single activity is infrequent in
the academic world, however, characterizing from 10 percent to.20 percent of
the respondents. It is much more frequent in the nonacademic environment,
characterizing from 25 percent to 40 percent of the cases. The following table
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briefly summarizes the proportions of respondents, by PWA, who indicate (1)
exclusive devotion to one activity, (2) two activities, and (3) three or four
activities in their time distributions.

PRIMARY WORK ACTIVITY

NUMBER OF ACTIVITIES Teaching Research Administration Other
Exclusive: Single Activity 10.7 21.0 31.2 37.7
Two Work Activities Listed 38.5 39.0 35.1 35.6
Three or Four Work Activities 50.8 40.0 33.7 26.7

The patterns of time distribution, for those designating each PWA, is far
more complicated than the preceding brief table indicates. In fact, it was
found that there were a total of 91 different patterns of time distribution,
even when the percentages of time were simplified to exclusive, high, medium,
and low, with a stated range of time percentages in each of these sets. For
those interested in a fuller understanding of the relationship of time dis-
tribution and PWA, the question is developed rather extensively in Appendix A.
Suffice it for the discussion that follows to keep in mind the fact that when
a PWA is stated, it means, for most respondents, primary but not exclusive time
devoted to an activity, and that a relative shift in emphasis may move an in-
dividual from one PWA to another, without a fundamental change in the nature of
the work performed.

A Pie Chart of PWA

To show the most general picture, the primary work activities of those
who remained in academe over the 4-year period are depicted in Figure 5. The
area of the center circle is proportional to the number of women, and that
of the outer ring proportional to the number of men, so that the total represents
the entire academic world of science and engineering Ph.D.'s. Each circle is

sectioned to show the proportion of people engaged in teaching (the largest
section), research, management or administration (hereafter simply termed
administration), and other activities over the entire 4-year period, and those
who switched PWA between 1973 and 1977. The data of Figure 5 include all the
1934-1972 Ph.D. graduates. More detail, by cohort and sex, is provided in
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Table 3, which shows all fields combined. Tables giving the corresponding data
for the three field groups, EMP fields, 1ife sciences, and behavioral sciences,
are presented in Appendix Table B.1.

Sex Differences and Resemblances

It is interesting to note in Figure 5 the rather close resemblance between
men and women in distribution of primary work activity--except for administration.
The proportion of men is higher by a factor of almost 2.5. Examination of Table
3 shows this difference to be characteristic of all cehorts, although in differ-
ing degrees. Examination of Table 3 also shows that, for the oldest cohort,
there is a complete exclusion of women from administration in the study sample.

Switch in
Primary Work
Activity (e)

Teaching (a)

Other
Activity (d)

Research (b)

Inner circle represents women, outer portion men;
area is proportional to number of cases.

FIGURE 5 Primary Work Activity Distribution of Doctoral Scientists and
Engineers Employed in Academe, 1973-1977
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TABLE 3 Primary Work Activity Patterns by Ph.D. Cohort and Sex for Doctoral Scientists and Engineers

Pattern, 1973-1977 Men Women Both Men Women Both Men Women Both
TOTAL, ALL FIELDS 2,499 175 2,674 11,437 680 12,117 21,762 1,665 23,427
Constant, 1973-1977 65.7 74.3 66.2 69.2 71.5 69.3 66.1 67.7 66.2
Teaching 42.9 64.0 443 44.7 50.6 45.1 46.6 47.2 46.7
Research 124 9.7 12.2 12.2 12.6 12.2 11.8 154 12.1
Administration 9.5 8.9 11.8 6.3 11.5 6.7 3.7 6.5
Other Activity 0.8* (0.6) 0.8* 04* 1.9* 0.5 1.0 14 1.0
Switched, 1973-1977 343 25.7 338 30.8 28.5 30.7 339 323 338
Into Teaching 9.5 4.6* 9.2 8.8 6.8 8.7 10.3 8.6 10.2
Out of Teaching 13.8 18.9 14.1 14.1 12.2 14.0 16.8 15.8 16.7
Into Research 8.6 (2.3) 8.2 8.5 5.0 8.3 8.6 6.6 8.5
Out of Research 7.1 2.3® 6.8 74 74 74 9.3 74 9.1
Into Administration 9.2 11.4* 9.3 9.0 9.3 9.1 94 9.1 94
Out of Administration 1.7 (2.3) 74 59 4.3* 59 5.0 4.8 5.0
Into Other Activity 44 4.6* 4.4 3.1 53 3.2 35 59 3.6
Out of Other Activity 2.5 (1.1) 24 1.7 1.9* 1.7 1.6 29 1.7

! Numbers shown in the table are weighted n's. Where weighted n’s or percentages are based on fewer than 3 individuals,
an asterisk.

This holds, of course, for each field group also, as shown in the appendix
tables. In the oldest cohort, teaching is the PWA for 64 percent of the women
as compared with 43 percent of the men; in the 1970-1972 cohort the differences
are very small, although the administrative difference persists. (In Table 3,
and in Tables 4 and 5 to follow, where the unweighted number of cases is less
than 3, the data are shown in parentheses; where the unweighted number is less
than 10, an asterisk indicates this fact).

The bottom portion of Table 3 concerns switches in primary work activity,
which will be dealt with in a later section of this report.

PWA by Field Group

By reference to Appendix Table B.1, one may note that the pattern of PWA
shows common characteristics across all fields; the cohort/sex differences
are pervasive. In the oldest cohort more of the women are engaged primarily
in teaching; in the younger cohorts the work function balance is more even,
except for administration. It would be of interest in future studies to
relate these patterns to other factors, such as age at Ph.D., family background,
and the baccalaureate and doctorate origins of these people.
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Employed in Academe, 1973-1977"

1967 to 1969 1970 to 1972 Total 1934 to 1972
Men Women Both Men Women Both Men Women Both
10,855 1,106 11,961 11,162 1,561 12,723 57,7115 5,187 62,902

69.8 68.2 69.6 70.2 67.2 69.8 68.2 684 68.2

50.1 494 500 505 49.5 504 475 494 47.6
15.6 16.0 15.6 16.5 154 16.4 13.5 15.0 13.7
3.1 1.7% 3.0 1.6 0.6* 1.5 6.2 2.6 5.9
1.0 L1* 1.0 1.5 1.6* 1.5 1.0 14 1.0
302 318 304  29.8 32.8 30.2 31.8 316 31.8
7.8 1.7 7.8 10.6 14.0 11.0 9.6 9.6 9.6
15.7 17.7 15.9 13.6 13.1 13.6 15.3 15.0 15.3
9.4 8.0 9.2 8.3 8.7 8.4 8.7 7.2 8.6
9.3 9.9 9.3 1.7 . 126 11.8 9.3 9.3 9.3
1.4 9.8 1.6 6.4 5.6 6.3 8.4 8.3 8.4
28 1.5 2.7 1.8 3.8 2.1 43 3.6 4.2
4.1 4.2 4.1 33 3.9 3.4 3.5 4.8 36
1.3 1.8* 1.3 1.7 2.0 1.7 1.6 2.2 1.7

they are enclosed in parentheses; where based on 3 to 9 individuals, they are marked with

PWA of Men and Women Ph.D.'s in Nonacademic Environments

Figure 6 shows, in the same manner as Figure 5, the distribution of primary
work activities in the sectors of business/industry and the U.S. government. It
is noteworthy, in both cases, that the proportion of women is much lower than
in academe. The distribution of PWA is of course different, as there is prac-
tically no teaching (the few cases have been lumped under "other activities").
As seen in both Figure 6 and Table 4, women who were employed in business/indus-
try in both 1973 and 1977 proportionately do somewhat more research, but very
little administration, and a larger proportion of the miscellaneous "other
activities" than did men. Proportionately fewer women who remain in the
business/industry environment shifted primary work activities than did men.
In the U.S. government, as also seen in Table 5, the proportions of the
various work activities are more nearly even between the two sexes, although
the greater number of men in administrative positions is still evident.
Corresponding data by field group, for business/industry and U.S. government,
are given in Appendix Tables B.2 and B.3. In all tables, where the number of
sample individuals is small, the fact is noted by placing the percentages in
parentheses where they are based on fewer than 3 cases, and marking with an
asterisk percentages based on fewer than 10 cases.
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8l

TABLE 4 Primary Work Activity Pattems by Ph.D. Cohort and Sex for Doctoral Scientists and Engineers Employed in Business/Industry, 1973-1977*

Primary Work Activity 1934 1o 1945 1946 to 1956 1957 to 1966 1967 to 1969 1970 1o 1972 Total 1934 to 1972

Pattern, 1973-1977 Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both

TOTAL, ALL FIELDS 1,500 35 1,535 6,307 115 6422 8,741 165 8,906 4674 83 4,757 3,839 99 3,938 25,061 497 25,558

Constant, 1973-1977 69.3 80.0 69.5 734 80.0 73.5 64.8 65.5 64.8 584 74.7 58.7 50.7 BO.B 514 63.9 744 64.1
Teaching (11.4) (0.3) (0.8)
Research 12.0 5.1 11.9 14.8 20.0 14.9 20.0 26.7 20.1 234 30.1 236 22.2 31.3 224 19.2 25.2 19.3
Administration 38.5 (5.7) 378 436 10.4* 43.0 305 12.7 30.2 19.7 (4.8) 19.5 89 (4.0) B.7 29.0 8.7 28.6
Other Activity 18.7 57.1* 19.6 15.0 49.6 15.6 143 26.1 14.5 15.3 398 15.7 19.6 45.5 20.3 15.7 398 16.2

Switched, 19731977 30.7 20.0* 30.5 26.6 20.0 26.5 35.2 us 35.2 416 25.3 413 49.3 19.2 48.6 36.1 5.6 359
Into Teaching 0.3) (0.3) (0.1) {0.1) (4.8) (0.1) 0.1* (0.8) 0.1*
Out of Teaching 0.1 {0.1) (0.3) (0.3) {4.0) (0.1) 0.1* (0.8) o0.1*
Into Research 6.7 6.5 8.8 4.3* 8.7 B4 6.7* B4 74 (2.4) 7.3 7.8 {2.0) 1.7 B.1 4.0 8.0
Out of Research 36® (8.6) 3. 49 4.3) 49 13.0 139 13.0 18.9 13.3¢ 18.8 236 12.1* 23.3 13.1 10.9 13.1
Into Administration 7.5 74 6.1 12.2* 6.2 149 12.7 149 20.0 15.7* 19.9 23.0 9.1¢ 22.7 14.5 11.5 144
Out of Administration 173 (11.4) 17.2 13.5 .7 13.3 10.3 9.7 10.3 86 (1.2) 8.5 19 (1.0) 7.7 10.8 4.8 10.7
Into Other Activity 15.1 20.0* 15.2 10.7 3.5 10.6 11.1 15.2 11.2 134 (1.2) 13.1 16.7 B.1* 16.5 12.5 9.1 12.5
Out of Other Activity 8.9 B.7 7.2 13.0* 7.3 10.5 6.1* 104 13.2 9.6* 13.1 17.1 (2.0) 16.8 11.1 7.0 11.0

! Numbers shown in the table are weighted n's. Where weighted n's or p are based on fewer than 3 individuals, they are enclosed in parentheses; where based on 3 to 9 individuals, they are marked with

an asterisk.

TABLE S Primary Work Activity Patterns by Ph.D. Cohort and Sex for Doctoral Scientists and Engineers Employed in U.S. Government, 1973-1977*

Primary Work Activity 1934 1o 1945 1946 to 1956 1957 to 1966 1967 to 1969 1970 to 1972 Total 1934 10 1972
Pattern, 1973-1977 Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both
TOTAL, ALL FIELDS 244 15 259 1,660 80 1,740 2,842 134 2976 1,600 50 1,650 1,784 68 1,852 B,130 347 8,477
Constant, 1973-1977 69.7 80.0* 70.3 73.3 71.5 734 73.5 75.4 736 71.3 60.0 70.9 63.3 76.5 63.8 70.7 74.1 70.8
Teaching (0.2) (3.8) (0.4) (0.1) (2.2) (0.2) 0.7 (0.7) 0.2+ (1.7) 0.3+
Research 234 533+ 25.1 320 27.5* 31.8 40.7 50.7 41.1 47.3 40.0 47.1 35.1 41.2 35.4 38.5 42.1 38.6
Administration 434  (26.7) 42.5 38.0 30.0 376 29.1 18.7 28.6 18.7 20.0* 18.7 22.0 25.0* 22.1 27.7 23.1 21.5
Other Activity 2.9) 2.1 3.0t 16.3* 36 36 3.1 36 46 44 6.2 10.3* 6.4 4.2 7.2* 43
Switched, 1973-1977 30.3  (20.0) 29.7 26.7 22.5* 26.6 26.5 M6 26.4 288 40.0* 29.1 36.7 23.5° 36.2 29.3 25.9 29.2
Into Teaching 0.4) 0.4) 0.2) 0.2) (0.5) (4.0 (0.6) 1.3* 1.3* 0.5* (0.6) 0.5*
Out of Teaching (0.5) (0.5) 1.1* 11* 2.7* 2.6* 1.1 1.0
Into Research 7.0 6.6° 8.0 13.8* 8.3 5.9 9.0* 6.1 7.1 1.5 7.2 2.9) 7.0 7.0 7.2 7.0
QOut of Research 11.9* (20.0) 124+ 10.4 (5.0) 10.1 12.8 6.7 12.6 133 18.0* 13.5 18.6 19.1* 18.6 13.7 1.0 13.6
Into Administration 6.6* (20.0) 7.3 10.2 9.7 12.5 7.5 12.3 129 28.0* 13.3 18.8 10.3* 18.5 13.3 9.8 13.2
Out of Administration 16.8* 15.8* 11.3 (3.8) 10.9 B.8 9.0* 88 94 (6.0) 9.3 6.8 6.5 9.2 5.2 9.0
Into Other Activity 16.8* 15.8* B.1 (3.8) 7.9 7.0 1.5 7.0 7.2 (8.0) 7.2 6.8 (8.8) 6.9 7.5 6.6 1.5
Out of Other Activity (1.6) (1.5) 1.9* (10.0) 2.3+ 2.5 6.7 2.7 5.8 16.0* 6.1 7.8 4.4° 7.7 4.2 8.1 4.3
! Numbers shown in the table are weighted n's. Where weighted n's or p are based on fewer than 3 individuals, they are enclosed in parentheses; where based on 3 to 9 individuals, they are marked with

&n ssterisk.
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U.S. Govemment

Research
(a)

Business and
Industry

Research (a)

Administration
(b)
Switch in

Primary Work
Activity (d)

Qutside = Men
Inside = Women

Administration (b) Aveacol Oioleis

Proportional to
Number of Individuals

Other
Activities (c)

FIGURE 6 Primary Work Activity Distribution of Doctoral Scientists and Engineers Employed in Business/
Industry and U.S. Government, 1973-1977

Shifts in Primary Work Activity

Data on shifts in primary work activity have been given in the bottom
portions of Tables 3, 4, and 5. We turn now to examine these shifts in PWA,
as shown in Figure 7 for the academic world. These shifts are only for those
who remained in academe from 1973 and 1977; the more complex exploration of
those who shifted employer category also is left for subsequent studies.
Figure 7 shows the flux into and out of teaching and research, in terms of
the proportion entering each of these activities and the proportion leaving.
The data are shown separately for each sex, and for each cohort. The top of
Figure 7 shows the flux in teaching. With the single exception of the 1970-1972
cohort of women, the movement out of teaching is stronger in each cohort than
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FIGURE 7 Flux in Primary Work Activity for Doctoral Scientists and Engineers Employed in Academe,
1973-1977
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the movement into teaching between 1973 and 1977. On the average, about 9
percent of each cohort of men move into teaching as a primary work activity,
while from 13 to 16 percent move out to other primary work activities. Among
the women, there are roughly twice as many leaving teaching as there are moving
in, except for the most recent cohort. The data for both sexes combined re-
sembles that for men alone, because of the predominance of men in the scientific
population.

The bottom of Figure 7 shows corresponding data for the flux of scientists
into and out of research. Here the movements are less spectacular, mostly
varying between 7 percent and 9 percent for the men, while for the women the
variation is related to cohort of doctorate, as it was for teaching. The flux
is much stronger in the younger cohorts, where the movement out of research
predominates. As for teaching, the combined-sex data resemble those for

men.

Flux by Field Groups

Figures 8, 9, and 10 show similar data for three field groups separately.
For simplicity of presentation, only the net movement into or out of each of
the primary work activities is shown--here including administration and "other"
activities as well as teaching and research. Figure 8 shows the data for the
EMP fields, Figure 9 for the 1ife sciences, and Figure 10 for the behavioral
sciences.

Net Movement in EMP Fields

Figure 8 shows the strong net movement out of teaching and into administra-
tion in the EMP fields. The oldest cohort shows, for men, a movement out of
administration as well as teaching, and into research and other activities.
There are too few women in this cohort to provide reliable data. The same
is true of administration in the second cohort; women are relatively rare
in the EMP fields, and particularly so in administration, where only in cohort
3 are there enough to show a distinct movement into administrative work.
The net movement for all cohorts combined is shown at the right in each portion
of the chart; the net flux is greater for men than for women in both teaching
and administration, while there is a small and probably insignificant
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FIGURE 8 Net Changes* in Primary Work Activity by Sex and Ph.D. Cohort for Doctoral Scientists and Engineers
Employed in Academe, 1973-1977, EMP FIELDS

*Net changes are not presented when data from 1973 and/or 1977 are based on less than 3 individuals.
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difference in research and other activity. For the youngest cohort, there

is little net change for either men or women with respect to teaching, and

a net movement out of research for both. There is a general tendency toward

a net movement out of research that varies systematically by cohort--the older
men, particularly, moving into research while the younger men are moving out.
Whether this represents a tightening of the resources for research, combined
with fewer students to teach, so that the research funds are differentially
shifted to older faculty members, cannot be ascertained from these data alone,
but the evidence is sufficient to suggest that other sources be tapped to
determine whether this is true or not. With respect to work activities other
than teaching, research, and administration, there is a small net flux, in the
positive direction, for all cohorts of men, and for the most recent cohort

of women, one cohort where women are in sufficient numbers to justify graphic
representation.

Net Movement in the Life Sciences
Figure 9 shows the corresponding data for the 1ife sciences, and the trends
are similar with respect to a movement out of teaching and into administration,

as well as a trend out of research for the more recent cohorts. The trend
toward other activities is positive in all cohorts, and a bit stronger than in
the case of the EMP fields. As with the EMP fields, the number of women is too
small in the early cohorts to provide reliable statistics; in the recent co-
horts, the flux of women into and out of activities is similar to that for men,
but is much stronger in terms of the proportion of the total population of
women.

Flux in the Behavioral Sciences

The behavioral sciences are shown in Figure 10. Here the net trend out
of teaching is far stronger than in the natural sciences, and the movement into
administration is much stronger. The movement out of teaching characterizes
both sexes and all cohorts. The flux into administration is similarly per-
vasive except that, for the earliest cohort there are too few women to provide
reliable data. The trend with respect to research is much less pronounced,
with no consistent time trends or sex differences. The movement into other
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activities is roughly similar to that in the natural sciences, being positive
in most cohorts and for both sexes.

Caveat

It should perhaps be restated here that all of the foregoing, with respect
to Figures 7 through 10, refers only to those who were in academic work in both
1973 and 1977. This is the largest group in the scientific-technical Ph.D.
population, and the only one in which teaching is a sufficiently prevalent
activity to provide meaningful data on shifts in primary work activity. In
business/industry and U.S. government, there are some persons for whom teaching
is a primary work activity, but they are relatively rare. Thus, for those who
move into or out of academe, a change in proportion doing teaching would be
expected.
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Employed in Academe, 1973-1977, LIFE SCIENCES

*Net changes are not presented when data from 1973 and/or 1977 are based op less than 3 individuals.
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CHAPTER 3

PLANS AT PH.D.: FORESHADOWS OF COMING EVENTS

In the preceding chapters, we have seen something of the employer
categories of the science and engineering Ph.D.'s, and of their primary work
activities, and a 1ittle about shifts in these categories of employment and
work activity. In this chapter, we will examine some data relating to the
extent to which the employer categories of 1973-1977 were foreshadowed by the
plans the Ph.D.'s had at the time of graduation. In this chapter, we will
shift the definition of graduation cohorts, because, prior to 1957, there was
no Survey of Earned Doctorates questionnaire which gathered the relevant
information. This chapter will therefore deal with the Ph.D.'s of 1957 and
later, divided into categories which provide maximum definition of the more
recent cohorts.

The Survey of Earned Doctorates: Plans for Future Explored

In the Survey of Earned Doctorates each Ph.D. has been asked at the time
of graduation about his or her plans for postdoctoral study or employment
(among other things). In earlier studies those plans have been found to con-
stitute good predictors, for a period of up to 5 years following graduation,
of the actual activities of these people.! In the present study a slightly
different approach is used, and new cohorts have been followed up, some of them
over a much longer period of time--up to 20 years.

A Generalization on Validity of Plans

There is a generalization that stands out from the present study, with

'Mobility of Ph.D.'s, Before and After the Doctorate, NAS, Washington, D.C. 1971.
Chapter 5 of this report includes data on agreement of plans and actualities.
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respect to the relation of plans to later actuality, which is that in all cohorts
and in all fields within each cohort (except where the numbers of cases are too
small for reliable statistics) the 1973-1977 employer category is foreshadowed
by the plans at Ph.D. A plurality within each employer category in 1973 and
1977 had chosen that category before filling out the Survey of Earned Doctorates
form at the time of graduation--which,for the oldest cases was 20 years prior
to the Survey of Doctorate Recipients in 1977. In most cases, that plurality
was an absolute majority, and frequently a very large majority. This generali-
zation is examined in some detail in the paragraphs to follow, and variations
on the degree of agreement between plans and eventual employer category are
shown.

Overall Plans
The most general overall trend of these data is shown in Table 6, which
includes data for men only. Data for women are somewhat different, and because

of the smaller number of cases, the percentages are somewhat less reliable.

In Table 6 we see the percent of persons in each 1973-1977 employer category
who had chosen that category at the time of Ph.D. graduation, as shown by the
Survey of Earned Doctorates at that time. All fields are combined, and the
three graduation cohorts are shown. These same cohorts will be used throughout
the rest of this report.

TABLE 6 Percent of Male Doctoral Scientists and Engineers by Employer
Category and Ph.D. Cohort, Who Had Expressed Same Choice of Em-
ployer Category on the Survey of Earned Doctorates at the Time of

Graduation

Employer Category, Percent Who Had Chosen this Category at Graduation
1973-1977 1957-1966 1967-1969 1970-1972
Academe 60.6 65.1 67.2
Business/Industry 60.4 70.2 72.5

U.S. Government 38.6 49.2 48.0

All Other Employers 42.1 37.3 56.6
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Academic Employment

To get a more detailed picture, Table 7 presents the data for men in
academic employment only, by field groups. It shows the field groups in rows,
one row for each cohort of doctorate. The first column gives the actual number
of individuals in the sample (not the weighted N) in order to indicate the
reliability of the percentages that follow. Reading across each row one finds
the percent of the individuals in that field and cohort who had chosen each of the
post-graduation plan options shown by the columns. These percentages are based
on the weighted N's, which provide the most accurate estimate of the distribution
of the population. For example, reading across the first row, we see, in Total,
A1l Fields, 1957-1966, that 14.6 percent of those now in academic employment
had planned postdoctoral study, while 60.6 percent had planned immediate academic
employment. The other available plan options, across to the final entry of 8.2
percent with plans unknown, are given for comparison. It should be noted that this
8.2 percent with plans unknown is unusually high because, during the first months
of calendar year 1957 the Survey of Earned Doctorates form was not in universal
use. That was the year the questionnaire survey began.

TABLE 7 Plans at Ph.D. by Field Group and Cohort of Doctorate for Male Doctoral Scientists and Engineers
Employed in Academe, 1973-1977

Plans at Ph.D.
Post- Employment Other Plans,

Field Group and Sample Doct. Business/ u.s. Other or Including Plans
Cohort of Doctorate  Number Study Academe Industry Government Unknown  Military Svc. Unknown*
TOTAL, ALL FIELDS

1957-1966 4,100 14.6 60.6 6.0 2.6 6.5 1.6 8.2

1967-1969 1,842 21.5 65.1 2.8 1.2 5.0 1.8 2.6

1970-1972 1,777 237 67.2 1.6 0.6 3.0 0.7 3.1
EMP Fields

1957-1966 1,805 14.4 57.2 10.8 2.1 54 1.7 8.3

1967-1969 791 20.2 63.4 49 1.7 54 2 24

1970-1972 653 27.4 63.4 29 1.0 2.9 0.5 1.9
Life Sciences

1957-1966 1,354 224 55.3 2.2 31 74 1.2 8.4

1967-1969 627 37.1 50.4 1.6 1.3 4.6 2.1 29

1970-1972 624 37.3 54.2 1.2 0.0 23 0.9 4.1
Behavioral Sciences

1957-1966 941 5.7 73.0 1.6 31 7.3 1.6 7.8

1967-1969 424 6.2 84.6 0.5 0.5 4.6 1.2 2.5

1970-1972 500 6.9 83.7 0.6 0.6 39 0.8 35

*In 1957-1966 the “‘plans unknown' figure is inflated because the Survey of Earned Doctorates form was not universally in use
during the early months of 1957.
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Postdoctoral Training

It is noteworthy that in Table 7 the percentage of men planning post-
doctoral study is higher than the percentage in any defined nonacademic cate-
gory of employment. In only one cohort of one field (Behavioral Sciences,
1957-1966) is there an exception, and that is with respect to "Employer Cate-
gory Unknown". Even here the difference may not be reliable, as it is based
on a very small number of cases. The association of plans for postdoctoral
training with employment in academe is noteworthy, although examination of
those in other categories of present employment is required to determine
whether it is unique.

A few additional observations with respect to Table 7 are worthy of note.
The percentage planning immediate academic employment is far higher in the
behavioral science group than in either of the other groups. Yet the combined
percentages of those planning academic employment and postdoctoral training are
much more nearly constant across fields, although they do vary systematically
by cohort. The percentage of those in academe in 1973 and 1977 who had planned
to enter business and industrial employment, while never large, was distinctly
higher in the EMP fields, suggesting that there has been more switching of
employer categories here (business and industry to academe) than in the other
fields.

Business and Industrial Employment

Table 8 provides corresponding data for those men who were employed in the
business and industrial sector in 1973-1977. It is interesting to note that the
degree of agreement with the present employer category in Table 8 tends to be
higher in the EMP and life sciences fields than it was in the academically
employed table, but lTower in the case of the behavioral science fields. In
the behavioral sciences 1957-1966, where the correspondence of plans at Ph.D.
with later employment is least (32.8 percent), the nearest competitor is not
another employer category, but the "other and unknown" category that includes
non-profit organizations. Within this business/industry group, the percentage
that, at Ph.D. graduation, had planned postdoctoral training is roughly half
as large as the percentages shown in Table 7 for the academically employed
group. This tends to confirm the observation that postdoctoral training is
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primarily training for academic employment. (In these tables those Ph.D.'s
planning to be self-employed are included under business/industry employment
plans at Ph.D. to correspond with the definitions used in the Survey of
Doctorate Recipients.)

TABLE 8 Plans at Ph.D. by Field Group and Cohort of Doctorate for Male Doctoral Scientists and Engineers
Employed in Business/Industry, 1973-1977

Plans at Ph.D.
Post- Employment Other Plans,

Field Group and Sample Doct. Business/ U.S. Other or Including Plans
Cohort of Doctorate  Number Study Academe Industry Government Unknown  Military Svc. Unknown*
TOTAL, ALL FIELDS

1957-1966 1,523 7.4 9.7 60.4 2.6 9.0 2.3 8.6

1967-1969 731 12.5 6.4 70.2 0.9 53 24 2.3

1970-1972 565 11.6 4.8 72.5 1.2 5.9 2.2 1.8
EMP Fields

1957-1966 1,158 74 8.2 64.4 1.6 7.2 2.2 8.9

1967-1969 590 11.5 4.9 734 0.9 4.8 24 2.2

1970-1972 458 11.0 34 75.0 1.5 5.0 2.0 21
Life Sciences

1957-1966 281 9.6 15.5 49.5 4.7 11.8 2.2 6.6

1967-1969 104 24.2 11.3 54.6 0.6 53 2.3 1.6

1970-1972 80 18.2 11.0 62.1 0.0 6.0 2.6 0.0
Behavioral Sciences

1957-1966 84 2.1 15.9 32.8 9.6 27.8 2.9 8.8

1967-1969 37 5.0 214 48.7 2.5 13.4 2.5 6.3

1970-1972 28 2 | 14.6 53.0 0.0 21,2 4.0 0.0

*In 1957-1966 the “plans unknown" figure is inflated because the Survey of Earned Doctorates form was not universally in use
during the early months of 1957.

U.S. Government Employment

The degree of agreement between plans at Ph.D. and 1973-1977 employment
by the U.S. government, shown in Table 9, is lower than in the preceding
tables, except in the 1ife sciences. For many years, the National Institutes
of Health and the Department of Agriculture have employed many life scientists;

it has come to be a frequently expected career pattern, as business and indus-

try are in the EMP fields. In the latter, the degree of agreement between plans
and actuality is much less distinct for those now employed by the U.S. govern-

ment. However, with the one exception of the behavioral sciences in 1967-1969,
it is still the most frequent pattern.

Military Service Combined with Other Government Service
A distinctive feature of Table 9 is the percentage of scientists in the
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column "Other Plans, Including Military Service". This percentace is far

higher than in the preceding tables, typically four to ten times higher. The
obvious reason is that both civilian and military service are government em-
ployment, although they are separated in the Survey of Earned Doctorates (the
DRF data). If they are considered together, the combined percentages resem-
ble the degree of agreement shown in Tables 7 and 8 between employment in
1973-1977 and plans at Ph.D.

TABLE 9 Plans at Ph.D. by Field Group and Cohort of Doctorate for Male Doctoral Scientists and Engineers
Employed in U.S. Government, 1973-1977

Plans at Ph.D.
Post- Employment Other Plans,
Field Group and Sample Doct. Business/ u.s. Other or Including Plans

Cohort of Doctorate  Number Study Academe Industry Government Unknown  Military Svc. Unknown*
TOTAL, ALL FIELDS

1957-1966 520 9.3 15.9 8.7 38.6 9.8 8.8 9.0

1967-1969 267 11.1 10.0 8.9 49.2 5.9 13.0 1.9

1970-1972 268 11.6 6.0 4.3 48.0 5.7 20.3 4.0
EMP Fields

1957-1966 241 8.9 13.6 15.6 36.1 6.1 12.6 T4

1967-1969 128 12.6 6.5 15.8 40.4 4.3 17.2 3.2

1970-1972 149 11.8 5.6 59 42.3 5.7 24.7 4.1
Life Sciences

1957-1966 215 13.2 154 1.8 45.0 12.6 3.6 8.4

1967-1969 113 12.4 4.9 0.0 67.0 8.8 6.2 0.7

1970-1972 97 12.9 44 1.7 60.9 7.3 79 4.9
Behavioral Sciences

1957-1966 64 0.0 25.0 33 29.5 15.2 9.8 17.2

1967-1969 26 0.0 42.5 39 34.8 39 14.6 0.0

1970-1972 22 5.2 15.0 3.3 39.2 0.0 37.3 0.0

*In 1957-1966 the “‘plans unknown "’ figure is inflated because the Survey of Earned Doctorates form was not universally in use
during the early months of 1957.
Other Employer Categories

Tables 7, 8, and 9 have provided data regarding agreement of plans and
the subsequent experience of actual employment categories. There is, however,

another category, rather diffuse and vague, entitled "other employers". This
group is chiefly non-profit organizations, including schools and hospitals
as well as any miscellaneous employers that do not fit in the clearly-defined
set. It is interesting to look at those who are now employed in this group
to see what their plans were at the time of Ph.D. graduation. Table 10 pro-
vides the data in the same format as in the preceding tables.

Rather surprisingly, perhaps, the generalization that applied to the dis-
tinct employer categories still holds for the diffuse "other employer" category,
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although less strongly. For those in this category, plans at Ph.D. were, in

a plurality of cases sometimes amounting to a majority, in the "other and un-
known" category also. This is especially true for the behavioral scientists,
substantial numbers of whom are employed in nonprofit organizations, schools,

and hospitals. It is noteworthy, in addition, that the numbers of cases in Table
10 are much smaller than in the major employer groups. The percentages are
therefore less reliable, which makes the observed degree of agreement all the more
remarkable, as unreliability of data tends to erode whatever underlying pattern
there might be.

TABLE 10 Plans at Ph.D. by Field Group and Cohort of Doctorate for Male Doctoral Scientists and Engineers
Employed in “Other Employer Categories,” 1973-1977

Plans at Ph.D.
Post- Employment Other Plans,
Field Group and Sample Doct. Business/ U.Ss. Other or Including Plans

Cohort of Doctorate  Number Study Academe Industry Government Unknown  Military Svc. Unknown*
TOTAL, ALL FIELDS

1957-1966 373 13.1 16.3 9.4 7.4 42.1 1.1 10.6

1967-1969 170 22.5 19.7 11.9 43 37.3 3.7 0.6

1970-1972 217 18.3 8.9 7.9 31 56.6 1.7 36
EMP Fields

1957-1966 122 13.2 174 20.6 5.8 32.2 1.6 9.1

1967-1969 63 27.2 12.1 23.8 5.6 29.1 2.2 0.0

1970-1972 63 19.8 3.0 17.7 4.5 49.8 34 1.8
Life Sciences

1957-1966 126 229 20.3 3.7 1.5 40.0 0.6 11.2

1967-1969 49 44.5 21.0 31 3.5 21.0 7.0 0.0

1970-1972 69 36.3 8.3 24 2.7 43.8 24 4.2
Behavioral Sciences

1957-1966 125 6.0 12.5 3.2 13.0 528 0.9 11.5

1967-1969 58 33 27.5 4.1 3.3 56.9 33 1.6

1970-1972 85 7.2 13.5 3.7 2.2 68.8 0.0 4.7

*In 1957-1966 the “plans unknown" figure is inflated because the Survey of Earned Doctorates form was not universally in use
during the early months of 1957.

Agreement on Other Items
It would be possible to determine the degree of agreement between plans

at Ph.D. and later actuality on items in addition to employer category. For
example, the primary work activity anticipated is available for several years

of doctorate graduation. Further details regarding fields, and possibly a finer
set of cohort categories, might provide additional useful information. It would
be interesting to determine whether the degree of confidence the new Ph.D.

had in his plans at the time he completed the Survey of Earned Doctorates

(this is in the Doctorate Records File) has any bearing on the degree of sub-

sequent agreement. A1l of these possibilities, however, are left for examini-
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nation in later studies. We turn, therefore, to an additional and very in-

teresting aspect of career patterns, that of income, in the next chapter. The
cohorts used in this chapter will be employed there, for the sake of continuity
and to provide greater detail on the most recent graduates, regarding whom the

uncertainties are greatest.
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CHAPTER 4

SALARY PATTERNS OF PH.D. SCIENTISTS AND ENGINEERS

In 1973, the full-time employed U.S. scientist or engineer with a doctorate
earned a median salary of $20,890. In 1977, the median salary was $25,600, for
a four-year increment of 22.5 percent, as compared with a cost of 1iving increase
of 43.1 percent over the same period.? These data, taken from the 1973 and 1977
Profile reports® convey only a meager picture of salaries and salary changes,
however, and require some amplification to take on important meaning. As we
examine how salaries are related to such factors as field of doctorate, cohort
of graduation, employer category, primary work activity, and sex, a pattern
emerges that has a great deal of interest for scholars, administrators, and for
the scientists themselves. Within this brief report, only a short glimpse can
be afforded of the richness of the variation of these patterns, but even this
glimpse is sufficient to reveal some hitherto unknown facts.

A good way to begin is to consider salary variations, in 1973 and 1977

TABLE 11 1973 and 1977 Salary Variations by Ph.D. Cohort for Full-time Employed Male Doctoral
Scientists and Engineers

1957-1966 1967-1969 1970-1972
Salary Statistic 1973 1977 1973 1977 1973 1977
Mean (from grouped data) $22,830 $30,890 $18,670 $26,290 §16,360 $23,620
Standard Deviation 6,790 10,150 4,500 7,520 4,510 6,490
25th Percentile 18,870 24,950 16,100 21,910 13,720 19,490
50th Percentile (Median) 21,850 29,270 18,380 25,200 16,310 22,660
75th Percentile 25,430 34,170 21,080 29,800 18.680 26,580

2 Bureau of Labor Statistics, Consumer Price Index, Feb. 1973 vs. Feb. 1977.

3 National Research Council, Commission on Human Resources, Doctoral Scientists
and Engineers in the United States: 1973 Profile, (Washington, D.C.: National
Academy of Sciences, 1974); 1977 Profile, NAS, 1978.
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salaries, for three cohorts of doctorate, and consider not just the median,
but other measures such as the mean, the standard deviation, and several per-
centile points. These data are given in Table 11, for male scientists only.
The cohorts of Ph.D. are the same as those in Chapter 3.

TABLE 12 1973 and 1977 Mean Salaries of Full-time Employed Doctoral Scientists and Engineers by Field Group,
Sex, and Ph.D. Cohort

Total, All Fields EMP Fields Life Sciences Behavioral Sciences

Cohort of Ph.D. Men Women Men Women Men Women Men Women
1973

1957-1966 $22,690 $19,060 $23,020 $18,360 $21,420 $18,380 $23,420 $20,050

1967-1969 18,730 16,000 19,190 15,320 17,520 15,220 18,900 16,980

1970-1972 16,610 14,820 17,060 14,380 15,650 13,700 16,620 15,560
1977

1957-1966 30,310 25,020 31,100 24,560 28,640 24,350 30,300 25,880

1967-1969 26,010 22,090 26,800 21,430 24,600 21,620 25480 22,780

1970-1972 23,470 20,420 24,280 20,140 22,290 19,740 23,060 20,970

Salary Variations by Field Group, Cohort, and Sex

Table 11, controlling for cohort and sex, shows some of the salary
variation within each of these groups. A more meaningful picture emerges as
we consider other variables. For example, in Table 12, mean salaries are shown
by sex, by field group, and by cohort, for 1973 and 1977. The sex differential
is prominent in these data: men's salaries exceed those of women by up to 25
percent in the EMP fields and 17 percent in the life sciences and behavioral
sciences. The differentials were diminished but 1ittle from 1973 to 1977.
Also, sa]aﬁy levels are typically highest in the EMP fields and lowest in the

1ife sciences.

Employer Category and Work Activity Affect Salary

Table 13 shows further sources of variability, as the factors of employer
category and primary work activity are introduced, for men only, but combining
all fields of doctorate. In the rows in Table 13, it will be noted that,
following the total for all categories of primary work activity, data are shown
for teaching (for the academic sector only), research, administration, and all
other activities, for those whose primary work activity remained unchanged from
1973 to 1977, and also for those who shifted, over this 4-year period, from
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teaching to administration, from research to administration, and for all other
categories of switching combined. Data are given for men for all three gradua-
tion cohorts. Data for women are omitted at this point, for reasons of simpli-
fication, and because sex differences are dealt with more explicitly in the
following section.

TABLE 13 1973 and 1977 Mean Salaries of Full-time Employed Male Doctoral Scientists and Engineers by
Employer Category, Primary Work Activity,* and Ph.D. Cohort

Primary Work Employer Category and Year
Activity Pattern :
by Ph.D. Cohort, Academe Business/Industry U.S. Government Other
1973-1977 1973 1977 1973 1977 1973 1977 1973 1977
1957-1966 Ph.D.'s $21,110 $27,770 $25,710 $35,630 $25,260 $33,430 $22,620 $29,650
Constant, 1973-1977
Teaching 20,120 26,050 = - - - - -
Research 20,170 28,230 22,850 31,510 22,870 30,460 21,160 28,130
Administration 25,840 33,450 28,990 41,320 28,620 37,530 26,180 34,260
Other Activity 19,940 26,660 25,450 33,850 26,580 34,340 20,990 27,920
Switched, 1973-1977
Tch. to Admin. 21,950 30,420 - - - - = iz
Res. to Admin. 22,050 32,190 22,910 33,400 24,130 32,990 21,010 26,850
Other Switches 21,580 28,170 25,080 33,810 25,930 33,990 20,980 27,160
1967-1969 Ph.D.’s 17,220 23,340 21,440 31,130 21,290 29,210 18,350 25,840
Constant, 1973-1977
Teaching 16,960 22,670 - - - - - -
Research 16,800 23,330 20,440 29,020 20,480 27,910 17,080 25,040
Administration 21,320 29,100 23,690 36,030 24,870 34,730 19,430 27,830
Other Activity 17,260 23,960 21,800 31,030 20,600 27,380 19,680 25,610
Switched, 1973-1977
Tch. to Admin. 18,170 26,100 - - - ~ - -
Res. to Admin. 19.400 27,710 20,970 31,290 21,590 30,270 20,020 27,550
Other Switches 17,150 23,060 20,810 29,730 20,740 28,010 18,100 25,970
1970-1972 Ph.D.’s 15,270 21,060 18,940 28,180 18,650 26,900 17,690 25,470
Constant, 1973-1977
Teaching 15,360 20,840 - - - - - -
Research 14,480 20,690 18,370 26,450 18,050 25,550 16,340 24,170
Administration 20,700 27,430 21,280 32,840 20,220 30,200 19,460 28,260
Other Activity 15,160 20,550 18,950 27,990 16,910 24,620 17,290 24,640
Switched, 1973-1977
Tch. to Admin. 16,070 23,720 - - - - - -
Res. to Admin. 16,030 24,350 18,270 28,640 18,910 27,930 18,380 26,250
Other Switches 14,830 20,660 18,910 28,040 18,860 26,920 17,960 25,690

*Teaching was too infrequent as a primary work activity in other than academe to provide reliable statistics.

Salary Increments, 1973 to 1977

We have seen in the preceding pages that salaries have varied by field,
by sex, by cohort, by employer category, and by primary work activity. There
remains the vital matter of salary increments over this 4-year span. An
individual may be only vaguely aware of his salary relative to that of others,
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but is usually acutely aware of his own salary increments, and how this‘change
relates to the change in the cost of living. This question is approached here

by comparing the increments in mean salaries for groups of people who remained

in the same employer categories from 1973 to 1977, by field of doctorate,

cohort, and sex. It is further detailed by primary work activity (PWA) for

those who had the same PWA in both years, and for those who made particular

types of switches. Table 14 provides incremental data [(1977 salary mean divided
by 1973 salary mean, minus 1.00) x 100] for men and women, by field group, em-
ployer category, and cohort of Ph.D. Compared with the median salaries quoted
earlier, it should be noted that the data in Table 14 are for the same individuals
in 1973 and 1977, whereas the medians quoted on page 35 are for all employed
Ph.D.'s in each period; there were new entrants at the lower end of the salary
scale, and losses principally at the higher end of the scale between 1973 and
1977.

TABLE 14 Percentage Salary Increments' of Full-time Employed Doctoral Scientists and Engineers
by Sex, Field Group, Ph.D. Cohort, and Employer Category, 1973-1977

Constant . . . . .
Employer Category, Total, All Fields EMP Fields Life Sciences Behavioral Sciences
1973-1977 Men Women Men Women Men Women Men Women
1957-1966 Ph.D.’s
Total 36.5 35.0 38.1 42.1 36.5 34.7 32.2 31.8
Academe 35.0 34.1 37.0 418 35.6 334 304 314
Business/Industry 40.8 46.5 40.8 49.3* 44.7 38.8* 31.5 53.1*
U.S. Government 334 35.0 335 36.7* 344 35.9 29.9 30.1*
Other 39.0 338 36.2 35.0* 31.2 41.4* 46.8 29.4
1967-1969 Ph.D."s
Total 40.7 45.5 40.2 61.1 46.0 47.1 35.5 353
Academe 37.5 43.7 36.6 53.6 41.1 46.5 35.0 37.3
Business/Industry 48.2 53.7 443 55.3 82.7 (51.0) 449 (51.6)
U.S. Government 384 113.7* 39.9 (247.8) 37.3 (43.5) 35.3 (38.8)
Other 42.1 34.1 44.2 (44.1) 52.0 50.8* 334 18.8*
1970-1972 Ph.D.’s
Total 47.0 47.1 46.5 58.0 49.8 64.3 45.6 349
Academe 43.7 48.3 40.7 63.6 45.2 67.5 46.0 32.7
Business/Industry 55.9 53.3 534 45.3* 78.8 (40.3) 46.7 70.5*
U.S. Government 46.8 45.7* 45.7 (47.3) 47.2 47.2* 524 (38.7)
Other 46.4 38.5 48.0 (33.4) 529 52.8* 42.0 36.7

I!ncremcnn based on fewer than 60 sample individuals are marked with an asterisk; those based on n's of 19 or less
are shown in parentheses. Because of the relatively small n’s, these increments are less reliably determined.
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Increments Vary by Cohort, Employer Category, Sex, and Field

An examination of Table 14 shows that, across all fields and employer
categories, the salary increments for the older cohort (1957-1966) for men and
women are very nearly the same (36.5 percent increase for men vs. 35.0 percent
for women) over the 4-year period. For the 1967-1969 cohort, women gained
somewhat more, relative to their 1973 salaries (45.5 percent vs. 40.7 percent
for the men) and in the youngest cohort (1970-1972) the gains were almost
identical (47.0 percent vs. 47.1 percent). These generalized results, however,
need to be analyzed further. Considered by field and employer category, there
are significant differences. Women tended to gain more, proportionately,
than men in the EMP fields--in other words, the consistent gap in average
salaries was diminished somewhat for the major employer categories, academe .
and business/industry. In U.S. government employment this appears to be true
also, but the smaller number of cases renders the data less reliable. In the
miscellaneous "all other" category, the differences are unreliable, but the
men seem to have fared better.

Increments in the Life Sciences

In the life sciences, the trends are very mixed. In the academic world,
where the numbers are large enough for reliable data, the older women gained
less than their male contemporaries, but the younger women (cohorts 1967 through
1972) gained more. In other sectors, the data are mixed and differences are
not reliably established.

Behavioral Sciences Show a Different Pattern
These trends in the natural sciences, where men have historically pre-

dominated, do not hold in the behavioral sciences, where there has been a better
sex balance. In the academic world, the two older cohorts of women gained
slightly more than did the men, but the differences are too small to be of any
practical importance. In the 1970-1972 cohort, the gains for women in academic
1ife were smaller than the gains for men. In the business/industry sector,

the women made distinctly larger gains in all three cohorts, while in the U.S.
government the differences are small, mixed, and of doubtful significance. In
the miscellaneous "all other" employer category, women had smaller salary
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increments than men in all three cohorts. The very heterogeneous nature of this
category makes interpretation hazardous.

Work Activity and Salary Increments
There remains the matter of salary increments as they relate to primary
work activity, and changes in PWA. We have seen salary differentials for

men (Table 13) from this standpoint; in general, they favored those in adminis-
tration, as expected. What are the trends with regard to salary increments?
The relevant data for men are shown in Table 15. In these analyses, increments
based on fewer than 12 cases have been omitted as too unreliable. This has

the effect of cutting out one PWA/employer category data entirely (non-academic
teaching). The "all fields combined" data have been eliminated here, because
it is apparent that the significant information is to be found in the separate
field group data.

The first data column in Table 15 shows the increments for all patterns
combined, and.this is redundant on Table 14, but in a different arrangement.
The main information in this column, aside from serving as a frame of reference,
is to be found ih comparing cohorts, holding constant field and employer
category. The younger cohorts usually gain more, in percentage terms, than the
older ones. This is a finding that confirms data from the 1935-1963 period,
as shown in Career Patterns Report #2," Chapter 2.

The salary increments for men who remained in teaching are shown in column
2 of Table 15. Here we are concerned with the academic world only. In the
1957-1966 cohort, the increments range from 28.3 percent for the behavioral
scientists (who, on the average, are older within a given Ph.D. cohort)
to 31 percent for the life scientists and 36.5 percent for the EMP fields,
which encompass the youngest members of a given cohort. The differences here
may therefore be age-related. No consistent variations are shown for the
other cohorts, but it is worthy of note that the increments, with a single
exception, are lower than those for the corresponding fields and cohorts in
column 1, which is based on all work activities and thus provides a kind of
normative frame.

“National Research Council, Careers of Ph.D.'s: Academic versus Nonacademic,
(Washington, D.C.: National Academy of Sciences, 1968).
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TABLE 15 Salary Percentage Increments' of Full-time Employed Male Doctoral Scientists and Engineers by Field
Group, Ph.D. Cohort, Employer Category, and Primary Work Activity Pattern, 1973-1977

Pattern of Switching

Employer Category by Total . ., Teaching Research
Field Group and Ph.D. All Primary Work Activity Constant to 6 Al
Cohort, 1973-1977 Patterns Teaching Research Admin. Other Admin. Admin. Others
1957-1966 Ph.D.’s
Academe, 1973-1977
EMP Fields 37.0 36.5 57.9 30.0 37.2# 39.6 41.6 326
Life Sciences 35.6 31.0 438 323 33.2 38.8 48.3 326
Behavioral Sciences 304 28.3 37.0 29.5 23.8* 429 58.6 29.2
Business/Industry, 1973-1977
EMP Fields 40.8 - 38.1 44.2 37.5 - 46.4 389
Life Sciences 44.7 - 37.8 59.9 31.8 - 42.8 309
Behavioral Sciences 31.5 - 34,3+ 40.6 23.7 - (87.3) 30.2
U.S. Government, 1973-1977
EMP Fields 335 - 346 314 32.9+ - 39.1 320
Life Sciences 344 - 33.5* 349 29.6 - 38.2 35.0
Behavioral Sciences 29.9 ~ 29.8* 32.7 28.4* - (20.1) 27.0
1967-1969 Ph.D.'s
Academe, 1973-1977
EMP Fields 36.6 353 40.4 36.6 (44.9) 41.7 39.2# 37.2
Life Sciences 41.1 33.7 49.2 40.2 40.6* 52.0 43.1 41.1
Behavioral Sciences 35.0 33.7 37.7 45.8 32.1* 494 51.7* 31.0
Business/Industry, 1973-1977
EMP Fields 44.3 - 42.1 51.7 41.6 - 49.6 413
Life Sciences 82.7 = 48.2 54.6 372.3+ - 50.0* 554
Behavioral Sciences 449 - 447+ 45.5* 39.9 - 58.0*
U.S. Government, 1973-1977
EMP Fields 399 - 373 41.8 49.9* - 434 41.0
Life Sciences 373 - 36.4 45.0* (38.9) - 40.4* 339
Behavioral Sciences 353 - 36.1* 32.5* (31.8) - 41.3*
1970-1972 Ph.D.’s
Academe, 1973-1977
EMP Fields 40.7 35.1 55.5 37.3 36.3* 50.3 61.9* 43.3
Life Sciences 45.2 38.0 523 32.7% 49.7 549 53.5¢ 49.6
Behavioral Sciences 46.0 48.4 37.4 31.0 29.6* 46.1 53.4* 42.1
Business/Industry, 1973-1977
EMP Fields 534 - 435 57.9 49.2 - 56.6 60.0
Life Sciences 78.8 - 47.8* 58.6* 79.9 - 70.3 98.9
Behavioral Sciences 46.7 - (79.4) (26.0) 52.7* - 42.5
U.S. Government, 1973-1977
EMP Fields 45.7 - 42.1 48.5 63.8* - 43.7 44.0
Life Sciences 47.2 - 426 536 - 53.1 55.3¢
Behavioral Sciences 524 - 49.8* 63.5* (46.5) - 459+

1lm::rerl'lel'lts based on fewer than 60 sample individuals are marked with an asterisk; those based on n’s <20 are shown in parentheses.

Research, shown in column 3, tends to yield the highest salary increments
in the academic world, the only exception being a datum based on very few cases.
In the business world, and in governmental service, however, research plays
second fiddle to administration in winning salary increments--again with few
exceptions. Administrators, in academe, in the 1957-1966 cohort, fare about
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the same as teachers--i.e., rather poorly in increments, but of course from

a higher initial status. In the middle cohort, academic administrators make
quite satisfactory gains; in the youngest cohort, as in the oldest, they tend
to do rather poorly with respect to salary increments. Perhaps the nature

of the administrative duties and responsibilities is quite different for these
younger men than for those in the next older cohort; there is no way to tell
from the available data.

The column for all other types of primary work activity relates (by
definition) to a rather undefined set of functions, and contains relatively
few cases; it is presented for the sake of completeness and will not be further
discussed.

Switching PWA Yields Higher Increments
Changing work activities are shown in the last three columns. The first
of these relates to the academic world only, as it shows salary increments for

those who shifted from teaching to administration. In all cases, the groups
that made this transition experienced greater average increments than did
those who remained in either teaching or administration.

Switching from research to administration, shown in the next-to-last
column, usually results in greater salary increments than does staying in
research, or even staying in administration, in most instances, although
there are exceptions. As administrators tend to earn higher salaries,
the incremental advantage may well mean simply tending to catch up with those
who were already in administration in 1973. The final column (all other work
activity switches) is too heterogeneous to permit meaningful comment; it is
presented simply to complete the table.

An Index of Relative Salary Levels

Up to this point we have dealt with salary levels and salary increments.
The data on salary differentials related to employer category or primary work
activity are somewhat difficult to deal with in terms of the mean salary
levels directly; it is convenient to translate them into relative terms to get
a better picture of the ways and degrees by which they are differentiated. To
do this, the raw salary data were transformed into relative salaries, based on
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a generalized group as a norm with a salary of 100. For example, in Table 16,
the mean salary for all employer categories (holding constant field, sex, and
cohort) is taken as 100; the entries under each employer category thus show as
percentages of this generalized base. Table 16 shows these data for both 1973
and 1977, for men only. They also include only the full-time employed men for
whom data were available in both years. Within each field and cohort, the norm
is for all employer categories combined. This norm obviously varies by field
and cohort; the normalization permits comparisons across these groups.

TABLE 16 1973 and 1977 Relative Salaries* of Full-time Employed Male Doctoral Scientists and
Engineers by Employer Category, Field Group, and Ph.D. Cohort

Employer Category, 1973-1977

Field of Doctorate Academe Business/Industry U.S. Government All Other
by Ph.D. Cohort 1973 1977 1973 1977 1973 1977 1973 1977
1957-1966 Ph.D.’s
Total, All Fields 93.0 91.6 113.3 117.6 111.3 110.3 99.7 97.8
EMP Fields 91.6 89.2 110.2 114.0 1134 110.9 91.0 90.9
Life Sciences 94.7 94.4 116.2 119.1 108.0 108.2 106.1 101.7
Behavioral Sciences 94 4 94.5 1394 138.2 121.0 121.0 103.0 102.9
1967-1969 Ph.D."s
Total, All Fields 91.9 89.7 114.5 119.7 113.6 112.3 98.0 99.3
EMP Fields 90.1 87.2 110.9 114.5 111.0 110.1 91.5 94.0
Life Sciences 95.1 93.2 116.0 128.6 115.5 112.2 94.8 102.5
Behavioral Sciences 93.8 93.2 139.4 146.9 130.8 129.7 107.9 105.9
1970-1972 Ph.D.'s
Total, All Fields 91.9 89.7 114.0 120.1 112.3 114.6 106.5 108.5
EMP Fields 88.1 85.1 111.0 115.9 111.0 111.3 103.0 105.2
Life Sciences 95.8 94.3 106.6 1159 114.4 116.2 102.0 107.2
Behavioral Sciences 94.7 93.7 144 .6 149.7 120.2 130.1 112.2 113.9

*Relative salary for total of all constant employer categories, 1973-1977, within field and cohort of doctorate for
each survey year equals 100.

Reliability of Salary Index Fiqures

There is a remarkable degree of consistency of the pattern of salary
differentials by employer category, both in 1973 and 1977, as shown in Table
16. In the academic world, where the numbers are large enough to provide very

stable means, the 4-year difference is never over 3 index points, and with a
single exception in which it increases by 0.1 point, the indices are lower

in 1977 than in 1973. The average drop is almost 2 index points. This means
that relative to the salaries in all employer categories, the academicians lost
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almost two percentage points over the four year interval. Those in the EMP
fields suffered the greatest relative losses; the behavioral scientists the
least.

The business/industry sector has the highest salary indices, and the
differentials as compared to the grand mean increased by an average of over
5 points. The single exception was again in the behavioral sciences field,
where the favorable differential, in the oldest cohort, dropped from 39.4 per-
cent to 38.2 percent.

In the U.S. government sector, the differentials were also favorable, by
an average of a little more than 12 points over the grand mean. They changed
little from 1973 to 1977, except in groups where the numbers were so small as
to make for unreliable statistics (behavioral sciences). In the miscellaneous
"all other employer" category, the year-to-year changes in the indices were
again generally small, maintaining the same pattern from 1973 to 1977. That
pattern shows unfavorable differentials for the older physical scientists and
engineers, but favorable differentials for the behavioral scientists, especially
the younger ones.

Salaries Relative to Employer Category

The salary differentials (for 1973 salaries, which have the more conserva-
tive patterns) are shown graphically in Figure 11. These data are from Table
16. What is outstanding in Figure 11 is the regularity, across fields and

cohorts, of the pattern of employer category differences. The academic world

is generally lowest, with the "other employers" not much better, while the
business/industry group is highest, with government not far behind. Although
these patterns are similar, the amount of variation among the employer categories
is not the same in all field groups. The behavioral sciences show the greatest
variation: in this field group men employed in business and industry earn, on
the average, about 40 percent more than the mean of all categories combined.

In the behavioral sciences, the government mean salaries, and those in the
"other" categories are also considerably higher, relative to the academic
salaries, than they are in the natural science fields. The range of variation
shown here is in part a function of the relative concentration; in the behavioral
sciences almost 80 percent of the men are academicians, while in the EMP fielps
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FIGURE 11 Relative Salaries® of Full-time Employed Male Doctoral Scientists and Engineers by Employer
Category, Cohort and Field of Doctorate , 1973

*Average salary of all employer categories within each field by cohort equals 100,

this proportion is about half, and in the life sciences about 2/3. In the EMP
fields, the business/industry sector employs almost 40 percent of the men;

it would be manifestly impossible for this mean to greatly exceed the grand
mean of which it is a part. In the behavioral sciences, on the other hand,
only from 4 percent to 7 percent are employed in business and industry.
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FIGURE 12 1973 and 1977 Relative Salary Patterns of Full-time Employed Male
Doctoral Scientists and Engineers by Employer Category and Ph.D. Cohort

Another way of looking at the salary differentials for employer categories
is shown in Figure 12, also derived from Table 16. Here both the 1973 and 1977
salaries are shown, in terms of index numbers, but for all fields combined. In
each employer category, the three Ph.D. cohorts are shown, with relative salaries,
1973 and 1977 given separately. Again, the resemblance of the patterns is
striking; the 1973 patterns are replicated in 1977 with remarkable fidelity,
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considering the small numbers of cases in some instances. Particularly notewor-
thy, however, is the fact that the inter-employer patterns are accentuated in
1977. That is, the differentials across employer categories have become greater.
The relative position of academic salaries is lower, that of business and indus-
try greater. For the other groups, the results are somewhat mixed: the older
cohorts have lower relative salaries in 1977, while the youngest cohort (the
Ph.D.'s of 1970-1972) have higher relative salaries in the governmental and
"other employer" categories.

Relative Variability

A measure of relative variability, in which the standard deviation is
divided by the mean (called the coefficient of variation, or C.V.) is informative
in connection with employer category differentials. The C.V.'s, by field,
cohort, and employer category, for male science and engineering Ph.D.'s in
1973 and 1977, are shown in Table 17.

TABLE 17 Coefficients of Variation* of Salaries of Full-time Employed Male Doctoral Scientists and Engineers
by Ph.D. Cohort, Field, and Employer Category, 1973 and 1977

Ph.D. Field and 1957-1966 Ph.D.'s 1967-1969 Ph.D.'s 1970-1972 Ph.D.’s
Survey Year Acad. Bus. Govt. Other Acad. Bus. Govt. Other Acad. Bus. Govt. Other
TOTAL, ALL FIELDS

1973 23 34 19 39 22 20 18 28 24 24 20 34

1977 24 37 18 36 23 28 16 30 22 26 17 32
EMP Fields

1973 23 31 18 28 22 17 17 23 24 23 20 27

1977 22 36 16 30 21 25 16 28 22 24 16 34
Life Sciences

1973 25 36 16 33 24 37 16 34 26 21 21 54

1977 28 36 15 28 26 35 13 45 26 22 17 39
Behavioral Sciences

1973 21 43 18 46 19 25 20 20 23 24 16 26

1977 24 44 21 43 22 37 15 20 21 27 15 25
Average of 3 Fields, by Cohort

1973 23 37 17 36 22 23 18 26 24 23 19 36

1977 25 39 17 34 23 32 15 31 23 24 16 33
Average of 3 Cohorts, Combining Fields

1973 23 28 18 33

1977 24 32 16 33

*Coefficient of variation equals 100 times the standard deviation divided by the mean.

An interesting aspect of the C.V.'s in Table 17 is that the relative
variability of salaries in business and industry is far qreater than that in
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* Average salary of all primary work activities within field by cohort equals 100.
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academe, while the relative variability of salaries in government is far less.
This difference is apparent in 1973, and increases in 1977. The reason, of
course, is that some science and engineering Ph.D.'s move into high management
positions in business/industry, where salaries far exceed those available in

the academic world. At the same time, top government salaries were frozen for
many years, while salaries at the lower grades moved upwards. This phenomenon
suggests that financial incentives may account in part for the relatively greater
movement from governmental to industrial and academic positions noted in Figure
4, Chapter 1.

Salaries Relative to Primary Work Activity Pattern
Another variable that affects salary levels profoundly is primary work

activity. The PWA variations, holding constant employer category, cohort, field,
and sex, are shown in Tables 18 and 19. Variations in men's salaries in the
academic world, by cohort and PWA, but combining all fields, are shown graphically
in Figure 13. In Figure 13, the outstanding pecuniary advantage of administrative
jobs comes through in both 1973 and 1977 salaries, for all three cohorts, as does
the financial advantage of switching from teaching or research to administrative
work. There are differences by cohort and differences betwzen 1973 and 1977,
but the patterns are highly similar. Fields differ, too, as can be seen in
Table 18, but the pattern is still the same with regard to the leading position
of administrative work, from the standpoint of salary. The data in both of
these tables and in both graphs are for men only. The sex difference, because
the proportion of men is higher in administrative work than in other functions,
is even greater than would be shown in the tables, which are here omitted because
of the rather small numbers of women in many of the cells when the data are
sectioned by field, cohort, primary work activity, and employer category. In
both of the tables given here, the relatively unreliable data caused by small
numbers are marked: data based on fewer than 60 individuals are marked with
an asterisk; where the original n is less than 20, the data are placed in paren-
theses. As can be seen, even in the case of men, this occurs rather frequently.
The general pattern is nevertheless evident; the less reliable figures simply
vary farther above and below the values found for those based on larger numbers
of cases.
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TABLE 18 1973 and 1977 Relative Salaries' of Full-time Employed Male Doctoral Scientists and Engineers in
Academe by Primary Work Activity Pattern (PWA) and Ph.D. Field Group

1973 Relative Salaries by PWA Pattern 1977 Relative Salaries by PWA Pattern
Field Group and Other Other
Cohort of Ph.D. Tch.  Res.  Adm. Other T-A?  RA? 5w’ Tch.  Res.  Adm.  Other T-A?  R-A?  sw?
1957-1966 Ph.D."s
Total, All Fields 95.3 98.1 1224 94.4 104.0 104.5 102.2 931.8 101.7 120.5 96.0 109.6 115.9 101.4
EMP Fields 95.6 100.1 1254 98.1* 103.0 107.0 101.3 94.6 104.6 123.2 100.6* 107.6 113.5 100.8
Life Sciences 94.7 974 1226 97.4 105.5 104.1 102.0 92.6 99.7 120.5 98.3 113.2 114.5 101.2
Behavioral Sciences 94.1 108.2 116.7 88.3* 1024 107.5 103.6 925 113.7 115.7 87.3*  109.0 127.6 102.5
1967-1969 Ph.D.’s
Total, All Fields 98.5 97.5 123.8 100.2 105.5 1126 99.6 97.1 100.0 124.7 102.7 1119 118.7 98.8
EMP Fields 98.7 97.7 127.6 (110.8) 107.5 119.7* 914 98.2 100.0 1244  (118.2) 110.7 122.7* 96.9
Life Sciences 96.6 971.2 125.7 101.4* 109.5 1154 101.4 93.1 99.5 125.7 103.7* 1181 119.1 101.8
Behavioral Sciences 98.2 104.4 115.1 94,5 98.6 101.4* 1009 97.3 104.8 124.0 92.9* 1084 114.8* 98.4
1970-1972 Ph.D."s
Total, All Fields 100.6 94.8 135.5 99.3 105.2 105.0 97.1 98.9 98.2 130.2 97.6 112.6 115.6 98.1
EMP Fields 102.2 91.8 130.5 88.1* 102.0 119.6 95.6 99.8 99.3 130.4 B4.0* 1099 129.7 95.7
Life Sciences 99.8 98.4 138.2* 103.0 105.0 95.6* 98.7 91.7 98.4 127.5* 1049 115.3 104.8*  100.7
Behavioral Sciences 98.8 104.8 138.0 102.7 105.0 93.6* 97.3 98.2 100.1 130.8 97.5* 1108 104.8* 98.3
' The mean of all PWA patterns within field and cohort equals 100. Where relative salaries are based on fewer than 20 individuals, the data are enclosed in parentheses:
where based on 20 to 59 individuals, they are ked with an ssterisk.
2Switches in primary work sctivity, 1973-1977, are d d as foll T-A = hing to admi ion; R-A = h to administration: the final column for each

salary year is for all other switches of PWA.

Patterns in Nonacademic Employment

Examination of the patterns in Table 19 reveals some interesting differences
between employer categories in the relative rewards to differing primary work
activities. For example, in the business/industry sector, the relative advan-
tage of administrative work increases from 1973 to 1977, while in the govern-
mental sector this is true only for the younger cohorts. For the older govern-
ment workers, the relative advantage decreases -- undoubtedly a consequence of
the ceiling that prevailed for several years on top administrative salaries
in the Federal government. In the miscellaneous "other employer categories"
there is no marked change from 1973 to 1977 in the administrative advantage
in salary level. In both industry and government, those who switch from
research to administration between 1973 and 1977 generally (but not always)
were earning more in research in 1973 than were those who remained in research,

and increased their salary advantage further by switching, as shown by the
1977 salary data. This does not hold in the "other employer" category, where
the data are rather spotty in any case because of the small numbers of cases.

Additional Analyses

If time and funds permitted, further examination of salary patterns
would no doubt provide additional useful information. Other statistical
measures and methods could be employed, for example, to deal with the more
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TABLE 19 1973 and 1977 Relative Salaries' of Full-time Employed Male Doctoral Scientists and Engineers in Non-
academic Employment by Primary Work Activity Pattern (PWA), Employer Category, Field and Cohort of Doctorate

1973 Relative Salary by PWA Pattern 1977 Relative Salary by PWA Pattern
Field Group and Other Other
Cohort of Doctorate Research Admin. Other R-A? Sw? Research Admin. Other R-A? sw?
Business/Industry Employment
1957-1966 Ph.D.'s
Total, All Fields 88.9 112.7 99.0 89.1 97.5 B84 116.0 95.0 93.7 949
EMP Fields 89.3 1141 97.8 91.2 96.5 B8.2 116.4 96.4 95.2 94.3
Life Sciences 91.0 109.8 87.1 87.1 99.7 91.3 115.6 79.4 90.8 93.0
Behavioral Sciences 94 .4 119.5 9.2 (75.5) 99.4 98.3* 124.8 87.6 91.7) 101.3
1967-1969 Ph.D."s
Total, All Fields 95.3 110.5 101.7 97.8 97.0 93.2 1158 99.7 100.5 95.5
EMP Fields 96.3 111.5 98.8 97.8 97.6 94.5 117.5 96.8 101.0 95.5
Life Sciences 9.8 107.6 79.2* 106.7 98.7 90.1 107.3 94.9° 104.1 98.4
Behavioral Sciences B2.8* 112.9* 106.1 89.5* 84.9* 117.2* 101.7 96.5*
1970-1972 Ph.D."s
Total, All Fields 97.0 112.3 100.1 96.5 99.9 93.8 116.5 99.3 101.6 99.5
EMP [Ficids 97.3 111.1 100.3 98.1 99.5 93.8 116.9 994 102.8 99.4
Life Sciences 105.6* 113.1* 89.1 99.6 100.4 100.8* 116.0° 90.0 107.1 97.7
Behavioral Sciences (74.3) (130.4) 105.3* 98.0 92.1) (114.2) 105.0* 98.4
U.S. Government Employment
1957-1966 Ph.D."s
Total, All Fields 90.5 113.3 105.2 95.5 102.7 91.1 112.3 102.7 98.7 101.7
EMP Fields 91.2 113.1 93.3* 95.4 97.6 926 110.6 93.1 99.7 96.9
Life Sciences 94.8 113.9 99.1 103.6 94.0 114.9 101.8 104.3
Behavioral Scicnees 86.3 101.6 105.7* (94.4) 107.2 87.2 103.6 102.8* (86.7) 104.3
1967-1969 Ph.D.'s
Total, All Iields 96.2 116.8 96.8* 101.4 97.4 95.6 1189 93.7 103.6 95.9
EMP Fields 98.3 1149 (75.0) 100.7 94.0 9.7 117.0 75.9* 104.5 94.0
Life Sciences 96.8 110.4* {98.6) 108.4* 102.5 97.1 116.6* (100.3) 108.4* 96.7
Behavioral Sciences 91.9* 119.4* (105.1) 93.4° 92.9 117.8* (103.6) 95.6*
1970-1972 Ph.D.s
Total, All Iields 96.8 108.4 90.7 101.4 101.1 95.0 1123 91.6 103.8 100.1
EMP Fields 95.1 112.3 B5.9 101.0 100.9 94.2 115.7 93.0 101.9 98.9
Life Sciences 99.8 101.6 (110.8) 103.6 B8.7* 97.6 103.6 91.4) 109.0 96.1°*
Behavioral Sciences 102.7* 100.2* (80.5) 109.0* 98.3* 107.2¢ (75.6) 104.1°*
Other Nonacademic Employment
1957-1966 Ph.D.’s
Total, All Iields 93.5 115.7 928 929 92.7 94.8 115.5 94.2 90.5 91.6
IEMP Fields 94.8 116.8 BS54 92.0 96.6 94.5 117.4 83,4 94.3 95.6
Life Scicnces 93.2 1135 (135.9) (89.3) 91.5 95.4 109.2 (142.4) (83.0) 93.2
Behavioral Sciences 107.4 114.2 86.4 101.5* 89.8 108.9 116.3 89.0 91.8* 87.3
1967-1969 Ph.D.'s
Total, All Fields 93.1 105.9 107.2 109.1 98.6 96.9 107.7 99.1 106.6 100.5
EMP Fields 97.4 109.8* 98.9* 113.0* 994 99.1 111.5* 88.9* 109.3* 102.9
Life Sciences 93.7 101.2* (122.7) 101.5 91.5 91.9* 129.2* 106.8
Behavioral Sciences 100.3* 108.1* 99.7 (102.0) 9.9 I 119.3* 9319 (102.1 94.0
1970-1972 Ph.D.s
Total, All Iields 924 110.0 97.7 103.9 101.5 9%4.9 110.9 96.7 103.1 100.9
I-MP I'iclds 100.1 114.1* 114.3* 111.4* 92.3 96.5 106.3* 104.5* 106.0* 103.2
Life Sciences 92.1 112.3* 103.3 97.1* 106.0 99.3 110.0* 107.1 95.1* 89.6*
Behavioral Sciences 90.2¢ 106.1 88.5 (113.1n 103.1 91.4* 110.2 B8.9 {1157 100.8

' The mean of all PFWA patterns within field and cohort equals 100. Where relative salaries are based on fewer than 20 individuals, the dats are enclosed in parentheses;
where hased on 20 to 59 individuals, they are marked with an asterisk.
*Switches in primary work activity. 1973-1977, are denoted as follows: R-A = research to administration: Other Sw = all other switches of FPWA.

sparse and unreliable data. Analysis of variance and covariance might well
produce useful information regarding women's salaries and sex differences,
or usefully describe the combined effects of employer category and primary
work activity.

The relationship of the variables dealt with in this report to other
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variables available in the work tape used to produce these tabs should provide
additional valuable information. The other data available include institutions
(and categories of institutions) of baccalaureate and doctorate origin and of
current employment, age at doctorate, and educational level of parents. It is
highly probable that these variables relate significantly to career patterns,
but the nature, direction, and extent of these relationships remain to be
explored.
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APPENDIX A

Percentage Time Distribution and Primary Work Activity
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Chapter 2 provided a brief introduction to the relationship of Primary
Work Activity to percentage distribution of time among a number of functions
summarized into the same four general categories: Teaching, Research, Admin-
jstration, and "Other". The subject is developed in more detail in the tables
and graph that follows. These tables are based on a set of categories or ranges
of percentage of time devoted to each activity that would simplify analysis
somewhat and still not lose essential detail. For this purpose, there were
constructed four ranges of time devoted to each activity: (1) Exclusive, i.e.,
100% time in a single activity; (2) High: 70 percent to 99 percent time devoted
to the activity; (3) Medium: 40-69 percent; and (4) Low: Less than 40 percent
time to the given activity. In tables that follow, these ranges are designated
respectively: X, H, M, and L. From the numbers given above, it is apparent
that if one activity is H, no other can be more than L (100%-70%=30% maximum).
However, it is possible to have one, two or three other activities combined
with the primary activity, as long as they do not sum to more than 30 percent.
Similarly, there may be two M activities, e.g., a 50/50 split, or a 40/60 split.
Or M could be combined with as many as three L activities. In theory, there
could be patterns of three L activities, or even four L activities. However,
the tabulations showed these to be so rare that, combined, they did not account:
for even one percent of the patterns. A total of 91 different patterns were
found, some of them extremely infrequent. Table A.1 shows the proportion of cases,
by PWA and work environment, who were in the Exclusive, High, Medium, and Low
range, together with the numbers of cases. Table A.2 provides more detail,
showing the principal patterns found. "Principal pattern" here means a pattern
that characterized one percent or more of the cases. The data of Table A.1
are shown graphically in Figure A.1.

On the left side of Table A.1 the data are given for those respondents
who worked in the academic world, sub-divided by PWA. On the right half of the
table are data for those in the nonacademic world, similarly subdivided. Taking
the first column as an example, the table shows that of the respondents who
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indicated teaching as a primary work activity, only 10.5 percent were doing
teaching exclusively. Another 38 percent indicated a high proportion of their
time (70-99 percent) devoted to teaching, while 43.5 percent indicated a medium
amount of time (40-69 percent) of their time in teaching. Only 8 percent of

the respondents indicated a low proportion (less than 40 percent) of their

time in teaching--of those who gave teaching as the primary work activity. Each
column should be read in the same way, for both the academic and nonacademic
groups. It is noteworthy that very few (sample n = 93, weighted N = 444) of

the nonacademic group indicated teaching as a primary work activity. Nonacademig
includes secondary schools, as well as nonprofit organizations, hospitals, and
the self-employed. Some in these categories, as well as in business and industry,
and in government, might well be expected to be teachers primarily. The table
shows that this group numbers fewer than one percent of the nonacademic employers
however.

TABLE A.1 Time Distribution Percentages as a Function of Primary Work Activity (PWA) by Academic or
Nonacademic Employment for 1934-1972 Full-time Employed Doctoral Scientists and Engineers, 1977

PWA in Academic Environment PWA in Nonacademic Environment

Percent Time in PWA Teaching Research Admin. Other Teaching Research Admin. Other

Total Number 36,560 14,847 9,696 3,116 444 15,143 19,311 12,483
Exclusive (100%) 10.5 12.1 15.7 204 25.0 29.8 39.1 42.0
High (70-99%) 38.0 313 304 27.8 19.1 37.5 28.4 36.9
Medium (40-69%) 43.5 37.0 44 4 434 41.8 26.4 25.6 15.7
Low (1-39%) 8.0 19.6 9.5 8.4 14.1 6.3 6.9 5.4
Percent in Each PWA 56.9 23.1 15.1 4.9 0.9 32.0 40.8 26.3

The data of Table A.1 are shown graphically in Figure A.1, in terms of
vertical bars dividing the time distribution into the four ranges, Exclusive
(at the top), High, Medium, and Low (portion at the bottom). Exclusive devotion
to a single activity is far more common in the nonacademic world than in
academe. The academic/nonacademic distinction was found to produce the
greatest variation in patterns of time distribution, but there were also
differences by sex and by cohort, as shown in Table A.2.
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FIGURE A.1 Time Distribution as a Function of Primary Work Activity for 1934-1972
Full-time Employed Doctoral Scientists and Engineers, 1977
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In Table A.2, there are four sub-tables, one for each of the Primary
Work Activities. At the left, the time distribution patterns are indicated,
under the heading TRAO for Teaching, Research, Administration, and Other. The
first four columns give the data by cohort, combining all work environments, all
fields, and both sexes. The next four columns give data according to work
environment and sex, combining all cohorts and fields. An explanation of the
system of symbols used to designate the time distribution patterns will facili-
tate reading the tables.

The first pattern in Table A.2 is that for an X under T, thus indicating
exclusive devotion to teaching. The next three patterns indicate combinations
of high teaching, and Tow in each of the other activities: HL--m=ans high
in teaching, low in research, and nothing under administration or other. H-L-
means high in teaching and low in administration, nothing under research or
other. H--L means no research or administration, and high in teaching, low
in "other".

The next set of three patterns indicates H in teaching, and L in each of
two other activities: HLL- means high teaching, low research and administration,
no other; H-LL means high teaching, no research, low administration and other.
HL-L means high teaching, no administration, low research and other.

The line HLLL means that in addition to high in teaching, the respondent
had a low amount of time in each of the other three activities. Below this
line is a summation of all the H (High in teaching) patterns. These summary
percentages will not be exactly comparable to those in Table A.1 because in
Table A.2 only the principal patterns are counted--those which were given by
more than one percent of the respondents.

The remainder of the table is to be read in the same fashion. It is
noteworthy that there is a blank under Nonacademic for patterns involving
teaching as a high or medium activity. The cases in the nonacademic world who
engage heavily in teaching are too sparse to come within the definition of
"principal patterns".

Close examination of Table A.2 will show that even when academic/nonacademic
environment and primary work activity are controlled, there are some sex differ-
ences in patterns of time distribution. The sex differences fall into a familiar
pattern: women do more teaching and less administration than men, even when
PWA and environment are controlled.
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TABLE A.2 Principal Patterns of Time Distribution within Primary Work Activity Groups, by Ph.D.
Cohort, and by Sex within Academic and Nonacademic Environments for 1934-1972 Full-time
Employed Doctoral Scientists and Engineers, 1977

Ti.me ) Cohorts Combined, by Environment
g:::rb“uuon All Environments, Sexes Combined Academic Nonacademic
(TRAO)! 193466 196769  1970-72  1934-1972 Men  Women Men  Women
Percent in Each Pattern, with TEACHING as PRIMARY WORK ACTIVITY

X--- 9.9 11.5 12.0 10.7 10.2 14.6 - -
HL- - 13.9 16.0 15.6 14.7 15.2 11.2 - -
H-L- 4.6 35 3.8 4.2 4.1 58 - -
H--L 6.8 6.9 8.1 7.1 6.8 10.8 - -
HLL- 2.2 3.0 2.1 23 24 1.2 - -
H-LL 1.5 12 1.9 1.6 1.5 24 - -
HL-L 6.0 7.1 8.2 6.7 6.6 9.4 - -
HLLL 1.3 0.9 1.5 1.2 1.3 0.8 - -
Total H 46.2 50.1 53.2 48.5 47.1 56.2 - -
MM- - 8.2 9.1 7.2 8.2 8.5 4.6 - -
M-M- 2.6 14 1.5 2.1 2.1 2.3 - -
M- -M 2.1 24 23 2.2 2.0 3.1 - -
MML- 1.9 1.8 1.2 1.7 1.8 0.3 - -
MM-L 24 24 29 2.5 26 1.5 — -
MLL- 55 4.8 3.6 5.0 5.1 2.6 - -
ML-L 1.6 7.4 9.1 1.9 8.0 8.0 - -
M-LL 2.3 2.3 24 23 2.1 2.7 - -
MLLL 1.7 6.6 6.1 7.1 73 6.0 - -
Total M 40.3 38.2 36.3 39.0 395 31.1 - -
LLLL 1.8 1.7 1.2 1.6 1.7 1.1 - -

Percent in Each Pattern, with RESEARCH as PRIMARY WORK ACTIVITY

-X- - 21.2 21.2 20.3 21.0 11.8 16.3 29.8 28.7
LH-- 7.2 1.7 7.0 7.2 13.4 13.6 11 3.1
-HL- 8.8 8.3 7.1 8.3 31 1.8 13.5 12.3
-H-L 9.1 9.6 12.0 9.9 4.6 9.2 14.6 18.5
LHL- 1.3 1.4 1.4 1.3 2.0 3.3 0.6 0.9
LH-L 2.7 24 3.0 2.7 4.1 1.6 1.0 39
-HLL 3.7 4.0 5.4 4.2 23 1.2 6.0 7.3
LHLL 0.7 0.9 0.8 0.8 13 1.7 0.2 0.9
Total H 54.7 55.5 57.0 55.4 44.6 54.7 66.8 75.6
MM- - 5.1 6.9 59 5.7 11.5 9.2 0.1 0.0
-MM- 3.0 1.8 1.5 24 1.5 0.0 3.4 1.1
-M-M 5.2 5.8 5.9 5.5 25 2.2 8.5 6.7
MML- 1.5 1.1 1.3 1.4 2.9 1.2 0.0 0.2
MM-L 1.4 1.3 2.1 1.5 3.1 3.2 0.0 0.0
-MLM 1.1 1.0 0.9 1.0 0.3 0.0 1.9 1.1
-MML 0.5 0.9 1.1 0.7 0.2 0.1 1.2 0.5
LML- 33 2.1 1.4 2.6 4.8 3.t 0.6 0.2
LM-L 4.1 3.8 2.9 3.7 7.1 6.6 0.4 1:1
-MLL 4.7 5.4 6.0 5.2 24 14 8.0 6.1
LMLL 5.9 5.3 4.8 5.5 9.8 6.1 1.6 1.4
Total M 35.8 35.3 338 35.2 47.1 35.3 26.7 18.4
LLLL 1.1 1.6 1.3 1.2 24 2.1 0.1 0.3
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TABLE A.2 (Continued)

'I‘i.me_ Cohorts Combined, by Environment
Distribution .

Pattern All Environments, Sexes Combined Academic Nonacademic
{'I‘IMO)l 193466 196769 1970-72 1934-1972 Men Women Men Women
Percent in Each Pattern, with ADMINISTRATION as PRIMARY WORK ACTIVITY

--X- 35.2 23.0 222 31.2 15.7 15.5 39.6 21.2
L-H- 5.1 4.7 3.9 49 12.2 11.1 1.2 2.5
-LH- 6.4 7.8 7.1 6.8 4.4 35 8.0 7.1
--HL 9.7 13.1 12.9 10.7 4.2 5.2 13.9 17.9
LLH- 1.2 1.0 1.2 1.2 3.2 2.3 0.2 0.0
L-HL 1.9 1.9 2.2 2.0 3.3 3.7 1:2 2.0
-LHL 2.8 3.1 3.1 2.9 2.1 1.9 33 24
Total H 62.3 54.6 52.5 59.7 45.1 423 67.4 53.1
M-M- 2.5 24 2.4 2.5 712 9.2 0.0 0.0
-MM- 34 53 5.2 4.0 2.6 0.0 4.8 3.2
- -MM 5.2 9.4 7.1 6.2 1.1 3.0 8.5 11.8
MLM- 0.5 0.8 1.1 0.6 1.8 3.5 0.0 0.0
L-MM 0.5 0.3 1.3 0.6 0.4 0.7 0.6 34
-MML 1.0 1.5 0.9 1.1 0.0 0.0 1.4 1.0
-LML 0.9 0.9 1.7 1.0 0.0 0.0 1.4 1.7
LLM- 3.1 2.7 2.1 2.9 8.8 5.4 0.0 0.0
L-ML 1.7 29 24 2.0 4.5 59 0.0 4.6
-LML 35 4.4 7.0 4.2 1.6 2.1 5.5 4.9
Total M 12 36.4 36.5 30.6 40.0 38.8 23.3 35.5
LLLL 1.3 0.5 0.8 1.2 31 3.5 0.1 0.3
Percent in Each Pattern, with OTHER as PRIMARY WORK ACTIVITY

---X 39.1 38.9 37.9 37.7 20.8 16.3 42.3 39.0
L--H 54 5.7 5.3 5.4 6.8 3.8 4.6 13.9
-L-H 8.6 8.9 12.2 9.6 9.8 11.5 9.9 34
--LH 12,5 14.0 11.4 12.5 39 6.3 15.0 9.1
LL-H 1.1 2.4 1.5 1.5 35 4.2 0.0 2.3
L-LH 1.7 2.3 29 2.1 1.6 1.0 2.2 44
-LLH 31 59 4.2 3.9 2.3 0.0 4.6 1.3
Total H 71.5 73.1 75.4 127 48.7 43.1 78.6 734
M- -M 1.0 1.2 1.2 1.1 4.4 5.2 0.0 0.8
-M-M 4.0 3.4 32 37 6.4 4.9 3.1 2.5
- -MM 34 33 3.1 33 2.7 2.1 34 3.6
-MLM 1.4 0.3 0.3 0.9 0.8 0.0 1.0 0.5
LL-M 2.2 33 1.9 2.3 10.1 5.6 0.4 1.6
L-LM 1.9 0.4 2.0 1.6 3.5 6.6 1.1 1.3
-LLM 3.9 54 3.7 4.1 3.5 31 4.6 0.4
LLLM 2.3 2.2 2.1 2.2 7.6 4.5 0.8 3.6
Total M 20.1 19.5 17.5 19.2 39.0 32.0 14.4 14.3
LLLL 0.3 0.4 0.1 0.3 14 0.0 0.1 0.1

IThe codes indicate the percent of time in each activity in the order: teaching (T), research (R), administration (A),
and other activity (O). X indicates 100 percent of time was spent in that particular activity; H, 70 to 99 percent;

M, 40 to 69 percent; and L, 1 to 39 percent.
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APPENDIX B

Primary Work Activity Patterns of Doctoral Scientists and Engineers
1973-1977
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TABLE B.1 Primary Work Activity Patterns by Cohort, Field of Doctorate, and Sex, for Doctoral Scientists and Engineers Employed in Academe,

1973-1977*

Primary Work Activity

Pattem by Ph.D. leld 1934 to 1945 1946 10 1956 1957 to 1966 1967 to 1969 1970 to 1972 Total 1934 10 1972
Group, 1973-1977 Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both
EMP FIELDS 1,138 41 1,179 4674 170 4,844 9,987 308 10,295 4,989 21 5,210 4292 260 4,552 25,080 1,000 26,080
Constant, 1973-1977 69.4 90.2 70.1 736 B2.4 73.9 67.8 4.4 68.0 73.0 71.0 729 73.1 n.9 73.0 709 75.0 71.0
Teaching 48.4 73.2 49.3 524 62.9 52.7 524 56.2 525 576 55.2 57.5 51.9 51.5 51.9 53.2 S56.6 533
Research 10.7 14.6* 10.9 74 6.5* 74 8.6 14.6 88 118 149 1.9 18.4 17.3 18.4 108 140 10.9
Administration 10.3 9.9 13.5 6.5* 133 6.3 2.9+ 6.2 3.2 {0.9) 3.1 1.7 (1.5) 1.7 6.4 2.6 6.3
Other Activity (2.4) 0.1) 0.3) (6.5) 0.6* 0.5* (0.6) 0.5 0.4% 0.4* 1.1+ (1.5) 1.1* 0.5 1.8¢ 0.6
Switched, 1973-1977 30.6 9.8* 299 26.4 17.6 26.1 322 25.6 320 210 29.0 27.1 26.9 28.1 27.0 29.1  25.0 29.0
Into Teaching 10.2 (2.4) 9.9 6.6 3.5* 6.5 9.6 B.8 9.6 1.4 B.6 7.4 1.0 12.7 11.1 89 B.6 B9
Out of Teaching 13.1 (7.3) 129 13.1 B.8* 13.0 17.6 1.7 17.4 149 14.5 14.9 11.4 11.2 1.4 150 11.5 14.8
Into Rescarch 1.5 7.2 7.9 4.7 7.8 9.8 6.8 9.7 9.4 7.2 9.3 1.0 B8 7.1 8.8 6.8 8.7
Out of Research 4.4° (2.4) 4.3* 6.5 4.1* 6.4 1.6 6.5 7.6 9.9 10.9 9.9 13.3 11.5 13.2 8.7 8.2 B.7
Into Administration 1.5 7.2 8.6 5.9+ 8.5 9.2 6.2 9.1 6.7 6.3 6.7 5.0 1.9* 4.8 78 4.8 1.7
Out of Administration 9.6 9.2 4.6 (0.6) 4.5 4.5 3.9 4.4 L1 (1.8) 1.2 0.7¢ 1.9* 0.8* 34 2.2 34
Into Other Activity 5.0 (2.4) 4.9 2.1 (2.4) 2.1 2.2 3.2¢ 2.2 21 4.5* 2.2 18 3.8* .8 24 35 24
Out of Other Activity 1.5* 1.4* 1.3* 3.5) 1.4 1.6 3.2 1.7 0.4¢ 1.8* 0.4° 0.9* 1.9* 1.0 1.2 2.5 1.2
LIFE SCIENCES 905 62 967 3,862 266 4,128 6,335 646 6,981 3,105 400 3.505 3,270 605 3,875 17,477 1979 19,456
Constant, 1973-1977 62.7 61.3 62.6 65.7 74.1 66.3 66.2 68.1 664 67.0 68.5 67.2 67.5 579 66.0 66.3 65.6 66.2
Teaching 329 50.0* 34.0 33.2 45.5 340 349 37.5 35.2. 352 39.8 35.7 36.5 28.3 35.2 348 366 i5.0
Rescarch 18.5 (1.3 18.0 21.5 226 21.6 230 27.6 234 272 28.0 27.3 27.5 284 217 240 26.7 243
Administration 9.5 B9 10.5 6.0* 10.2 6.5 28 6.2 3.0 {0.8) 27 1.3 0.3) 1.1 59 2.0 5.5
Other Activity 1.8* 1.7* 0.5 0.5* 1.8 (0.3) 1.7 1.5 1.4* 22 (0.8) 2.0 L5 0.4* 1.4
Switched, 1973-1977 373 38.7° 37.4 343 25.9 33.7 338 3.9 336 330 315 328 32.5 42.1 4.0 337 344 338
Into Teaching 15 1.0 10.1 5.3* 9.8 9.8 10.1 9.8 8.7 9.5 B8 13.2 20.3 14.3 10.2 121 10.4
Out of Teuching 15.0 323 16.1 146 6.4° 14.1 14.2 12.2 140 13.2 15.8 13.5 10.2 14.0 10.8 134 133 13.4
Into Rescarch 9.7 9.1 10.2 3.0) 9.7 9.0 7.6 B9 107 10.5 10.7 9.7 12.2 10.1 9.7 8.7 9.6
Out of Research 9.2 B.6 9.5 10.2* 9.5 129 11.6 128 118 13.8 12.0 14.5 20.5 15.4 121 142 12.3
Into Administration 12.7 27.4* 13.7 9.1 9.8* 9.2 89 1.9 8.8 7.3 6.8 7.2 54 5.5 54 8.2 1.8 B.2
Out of Administration 6.2 (6.5) 6.2 59 18" 58 s 4.5 39 4.2 (1.0} 38 19 53 4.1 4.5 4.0 44
Into Other Activity 3.5¢ (6.5) 3.7 33 6.8* 35 3.6 53 38 4.9 4.8 49 33 3.3¢ 33 3.7 4.8 38
Out of Other Activity 340 3.2* 2.7 (2.6) 21 1.3 1.9* 1.4 2.0 1.8 24 1.3* 2.2 2.1 1.4 2.0
BEHAVIORAL SCIENCES 456 o 528 2,901 244 3,145 5,440 111 6,151 2,761 485 3,246 3,600 696 4,296 15,158 2,208 17,366
Constant, 1973-1977 62.3 76.4 64.2 66.6 61.1 66.1 62.9 64.6 63.1 67.0 66.6 66.9 69.3 73.6 69.9 658 678 66.1
Teaching 49.1 708 52.1 479 475 479 49.6 52.2 49.9 53.0 54.6 533 61.6 67.2 62.5 52,7 57.6 53.3
Rescarch 4.6 15.6) 4.7 1.5 6.1* 7.4 49 4.8 4.9 9.5 6.6 9.1 43 34 4.2 6.1 49 59
Administration T.5% 6.4* 10.9 6.6* 10.6 7.6 4.9 1.3 32 2.9* 32 1.9 (0.6) 1.7 6.1 31 5.3
Other Activity (.n 10.9) 0.3 (0.8) 0.3) 0.8* 7 1.1 1.2 2.5+ 1.4% 1.5* 2.3* 1.6 1.0 2.2 1.1
Switched, 1973-1977 31.7 23.6* 35.8 334 389 339 371 354 69 330 334 331 30.8 26.4 30.1 34.2 322 33.9
Into Teaching 11.8* 9.7* 11.6 10.8 10.7* 10.7 12.2 7.2 1.6 7.3 5.8 7.1 1.6 89 7.8 9.9 79 9.7
Out of Teaching 13.2 13.9* 133 15.1 209 15.5 18.5 20.8 187 198 20.8 20.0 19.4 13.1 18.4 18.1 18.2 18.1
Into Rescarch 9.0* (5.6) 85" 7.0 7.4¢ 7.0 6.0 5.6 6.0 1.8 6.4° 1.6 8.7 5.6 B.2 7.3 6.0 7.1
Out of Research 9.6* 4.2) 8.9* 6.1 6.6° 6.1 8.1 39 7.6 53 6.2 5.5 7.1 6.2 1.0 7.0 54 6.8
Into Administration 6.4° 4.2) 6.1* 9.7 11:1* 9.8 10.5 11.5 10.6 89 13.8 9.6 9.1 1.0 B.8 9.6 103 9.7
Out of Administration 6.1* 513+ 8.1 7.4* B.0 74 55 7.2 43 1.9* 39 1.3* 32 1.6 55 4.0 53
Into Other Activity 4.4 4.2) 4.4° 4.5 5.1 4.6 56 1.7 58 6.8 1.5 6.3 39 4.5° 4.0 52 5.4 5.2
Out of Other Activity 3 (2.8) 3.0* 1.1* 1.0* 1.9 3.7 2.1 2.1° 33 2.2 1.9 2.7* 2.0 1.8 19 1.9
I Numbers shown in the table are weighted n’s. Where weighted n's or p are based on fewer than 3 indivi they are din p th where based on 3 to 9 individuals, they are marked with

an asterisk.
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TABLE B.2 Primary Work Activity Patterns by Cohort, Field of Doctorate, and Sex, for Doctoral Scientists and Engineers Employed in

Business/Industry, 1973-1977"

Primary Work Activity

Pattern by Ph.D. Field 1934 10 1945 1946 to 1956 1957 to 1966 1967 10 1969 1970 10 1972 Total 1934 to 1972
Group, 1973-1977 Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both
EMP FIELDS 1,236 12 1,248 4925 54 4979 6,972 65 7,037 31,949 40 3,989 3,232 35 3,267 20,314 206 20,520
Constant, 1973-1977 69.6 66.7° 69.6 72.6 68.5 72.6 64.7 56.9 64.7 57.6 65.0 57.6 51.4 77.1 51.7 634 655 63.4
Research 13.9 (16.7) 13.9 16.5 35.2 16.7 21.8 354 22.0 248 40.0 25.0 24.1 51.4 24.4 21.0 379 21.2
Administration 41.1 {16.7) 40.9 444 22.2* 44.1 30.0 (6.2) 298 18.6 (5.0) 18.5 8.5 2.9 B4 85 102 28.3
Other Activity 14.6 (33.3) 14.7 1.7 (11.1) 117 129 15.4* 129 14.1 20.0* 14.2 18.8 22.9* 8.8 139 175 13.9
Switched, 1973-1977 304 33.3* 304 274 31.5* 27.4 35.3 43.1 35.3 424 35.0 424 48.6 22.9* 48.3 366 M5 36.6
Into Teaching 0.3) (0.3) (0.1) (0.1) 0.1* 0.1*
Out of Teaching 0.1 (0.1) 0.2) 0.2)
Into Research 6.8 6.7 9.1 3.7 9.0 B.6 (3.1 B.6 7.1 (5.00 Tl 16 2.9 1.6 8.2 34 B.1
Out of Research 319*  (25.00 4.1* 53 9.3) 53 13.6 23.1 13.7 20.3 20.0* 20.3 23.7 20.0* 23.7 139 184 14.0
Into Administration 1.5 7.5 6.3 20.4* 6.4 14.9 231 15.0 20.4 25.0* 204 23.6 (5.7 234 148 184 14.8
Out of Administration 17.6 (8.3) 17.5 138 3.7 13.7 9.7 12.3* 9.7 1.4 (2.5) 1.3 i 54 | 7.0 10.3 5.8* 10.3
Into Other Activity 15.4 33.3* 15.5 10.9 7.4% 10.9 1.0 16.9* 11.1 14.2 (2.5) 14.1 15.9 14.3* 15.9 127 121 12.7
Qut of Other Actwvity 8.3 8.2 1.6 16.7* 1.7 10.5 G B 10.5 14.1 10.0* 14.0 17.1 2.9) 17.0 11.4 9.2 1.4
LIFE SCIENCES 189 13 202 845 21 866 1,248 47 1,295 487 12 499 417 23 440 3,186 116 3,302
Constant, 1973-1977 66.1 76.9* 66.8 72,1 B5.7* 724 63.3 70.2 63.6 59.3 75.0* 59.7 448 56.5* 45.5 62.8 7.6 63.1
Teaching (30.8) (2.0) 34 0.1
Research 4.2) (4.0) 10.5 (19.0) 10.7 14.5 36.2¢ 15.3 18.7 75.0* 20.0 13.9 (21.7) 14.3 134 302 14.0
Administration 28.0 26.2 48.8 47.6 384 23.4* 37.8 31.8 31.1 12.0* 11.4* 36.1 9.5+ 351
Other Activity 339 (46.2) 34.7 12.8 66.7* 14.1 10.4 10.6* 10.4 8.8 8.6* 18.9 (34.8) 19.8 13.3 284 13.8
Switched, 1973-1977 319 (23.1) 332 179 (14.3) 276 36.7 29.8¢ 364 40.7 (25.0) 40.3 55.2 43.5* 54.5 37.2 284 36.9
Out of Teaching (17.4) 0.9) (3.4) (0.1)
Into Research 4.2) 4.0) B.S (14.3) B.7 1.2 14.9* 8.0 8.4 B.2* 3.8+ 3.6* 7.3 B.6* 7.4
Qut of Research 5.2 5.1 11.9 14.9* 12.0 15.4 (25.0) 15.6 30.0 (2.7 29.5 123 12.9* 124
Into Administration 10.6* 9.9+ 8.0 79 18.3 (8.5) 18.0 21.6 (25.0) 21.6 23.5 30.4* 239 163  12.1* 16.2
Out of Administration 14.8*  (23.1) 15.3* 14.2 13.9 11.8 B.5* 11.7 15.8 15.4 10.3* 9.8* 13.0 6.0* 12.8
Into Other Activity 12.7*  (23.1) 13.4* 9.5 9.2 9.6 (6.4) 9.5 9.9+ 9.6* 233 (13.0) 227 11.6 7.8* 11.4
Out of Other Activity 16.9* 15.8+ 7.1 (14.3) 7.3 11.5 6.4) 11.3 B.6° B.4e 13.9 (4.3) 134 10.5 6.0* 10.4
BEHAVIORAL SCIENCES 75 10 BS 537 40 5717 521 53 574 238 31 269 190 41 231 1,561 175 1,736
Constant, 1973-1977 720 100.0* 75.3 82.3 92.5 B3.0 68.3 7.7 68.6 7.0 B7.1* 729 51.6 97.6 59.7 7.7 869 73.2
Research 5.8* 5.4% 8.6* (7.5) 8.5* 10.1* 8.9 (1.4) 19.5* 9.5* 1.3 6.9 7.3
Administration 22.7+ 20.0* 8.5 26.5 18.0 11.3* 17.4 13.9 (6.5) 13.0* 1.9 (1.3) 7.8* 20.0 6.3 18.6
Other Activity 49.3 100.0* 553 48.0 925 51.1 41.7 528 42.7 47.1 B0.6* 50.9 36.3 70.7* 424 44 737 474
Switched, 1973-1977 28.0* 24.7* 17.7 (7.5) 17.0 31.7 28.3* 314 29.0 12.9) 27.1 48.4 (2.4) 40.3 28.3  13.1*° 6.8
Into Teaching (12.9) (1.5) (2.3) 0.2)
Out of Teaching 1.2) (1.0) 29 (2.6) (0.8) 0.7)
Into Research (10.7) 9.4) 6.1* 5.7 7.3* (3.8) 7.0* 8.8° 7.8* 20.0* (2.4) 16.9* 88 (1.7 B.1
Out of Research (8.0) (7.1) (1.3) (1.2) 7.5° 1.9 1.0 (2.5) (2.2) (1.9 (6.5) 4.7  (0.6) 43
Into Administration {1.3) (7.5) (1.7) 7.5¢ (3.8) 7.1* 10.9* 9.7 12.1* 10.0* 6.1 (2.9 58
Out of Administration 20.0* 17.6* 9.1* B.5* 14.2 (1.5) 13.6 15.1* 13.4* 16.3 (2.4) 13.9* 131 (2.9 12.1
Into Other Activity (17.3) (15.3) 10.2* 9.5+ 15.5 20.8* 16.0 6.3) (5.6) 16:3* 13.4¢ 12.5 6.3* 11.9
Out of Other Activity 4.3 (1.5) 4.5* 7.9+ (3.8) 1.5% B4* (129 8.9* 24.2¢ 19.9¢ B3 s.1° 8.0
! Numbers shown in the table are weighted n's. Where weighted n's or percentages are based on fewer than 3 individ they are enclosed in parenth where based on 3 to 9 individuals, they are marked with

an asterisk.
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TABLE B.3 Primary Work Activity Patterns by Cohort, Field of Doctorate, and Sex, for Doctoral Scientists and Engineers Employed in U.S.
Govemnment, 1973-1977!

Prunury Work Activity

Pattern by Ph.D. Ficld 1934 to 1945 1946 to 1956 1957 to 1966 1967 10 1969 1970 10 1972 Total 1934 10 1972
Group, 1973-1977 Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both Men Women Both
LLMP | IELDS 124 6* 130 666 27 693 1.370 33 1,403 B56 17 873 1,058 26 1,084 4,074 109 4,183
Conswnt, 1973-1977 58.9 100.0*  60.8 71.2 59.3 70.7 73.1 66.7 73.0 67.4 70.6* 675 59.3 61.5 59.3 67.6 66.1 67.5
Teaching (0.5) (0.5) 0.1) (0.1)
Research 26.6* (33.3) 26.9* 29.1 259+ 29.0 .5 60.6 351 41.8 4].2* 41.8 216 46.2¢ 28.0 331 44.0 334
Administration 32.3*  (66.7) 33.8* 195 22.2* g8 344 6.1) 337 21.3 29.4¢ 21.4 25.7 25.1 30.1 15.6 29.8
Other Activity (26) (11.1) 29+ 43 4.2 3.9 3.8 6.0 (15.4) 6.2 4.2 6.4° 4.3
Switched, 1973-1977 41.1* 39.:2% 28.8 40.7* 29.3 26.9 33.3* 21.0 32.6 29.4* 32.5 40.7 38.5* 40.7 324 339 325
Inte Teaching 0.4) 10.4) (0.9) (11.8) (1.1) 2.3* 2.2* 0.9+ (1.8) 0.9
Out of Teaching 1.3* 1.3* 4.2 41" 1.5 1.5
Into Research 13.7* 13.1* 9.3* 40.7* 10.5 6.0 3.0 59 ™ 1.0* 1.7 (7.7 1.7 1.4 12.8* 1.6
Qut of Resvarch 14.5* 13.8* 12.5 12.0 134 21.2* 13.6 16.4 2).5* 16.5 18.6 26.9* 18.8 15.3 16.5 15.3
Into Administration 6.5) 16.2) 9.6* 9.2¢ 12.6 15.2* 12,6 15.4 (11.8) 15.3 19.3 19.2* 19.3 14.2 11.0 14.2
Out of Administration 26.6* 25.4¢ 12.0 1L.1* 12.0 B4 6.1) 8.1 1.4 T.2* 8.7 B.S 94 4.6° 9.3
Into Other Activity 21.0* 20.0* 9.9 9.5 6.4 15.2¢ 6.6 8.2 5.9 8.1 8.6 (7.7 8.6 8.3 1.3* 8.3
Out of Other Activity 2.4) (29.6) 3.5* 3.0 (3.0) 3.0* 8.9 (5.9) 8.8 8.0 11.5* 8.1 54 11.9* 5.5
LIl E SCIENCES 100 &)} 109 738 33* 71 1,076 67 1.143 566 17* 583 513 33 606 3,053 159 3,212
Constant, 1973-1977 84.0 (66.7) Bl6 73.6 879 74.2 75.4 86.6 76.0 76.5 T0.6* 76.3 71.0 81.8* 71.6 4.6 83.0 75.0
Teuching (0.5) 9.1) (0.9) (0.3) (0.3) (0.2) (1.9) 0.3*
Research 24.0*  (66.7) 21.5* 402 45.5* 405 56.4 64.2 56.9 61.5 58.8* 614 539 48.5* 536 51.9 56.6 52.1
Administration 60.0 55.0 30.6 333 30.7 18.1 19.4* 18.2 124 (11.8) 12.3 12.9 33.3* 14.0 20.5 23.3 20.6
Other Activity 22" 2.1* (0.6) 13.0) 0.7) .7 2.6 4.2° 4.0° 2.0 (1.3 2.0
Switched. 1973-1977 16.0* (33.3) 17.4° 26.4 (12.1) 25.8 24.6 134 240 215 (294) . 237 29.0 (18.2) 84 254 17.0 25.0
Out of Teaching 0.7) (0.6) 0.7) 0.7) (0.4) (0.3)
Into Rescarch 9.6 9.2 1.0 1.5 1.0 7.2 7.0* 4.5* 4.3 7.0 31" 6.8
Qut of Rescarch 4.0) (33.3) 6.4) 9.8 (12.1) 9.9 15.1 (1.5) 14.3 11.8 (11.8) 11.8 19.7 (18.2) 19.6 137 10.1* 13.5
Into Administration 8.0) (33.3) 10.1* 11.9 11.4 12.7 {1.5) 12.1 9.5 (11.8) 9.6 19.4 (6.1) 18.6 13.0 (5.0) 12.6
Qut of Administration (8.0) (7.3 123 11.8 1.0 6.0 6.9 10.4 (17.6) 10.6 18 3.6° B4 4.4 8.2
Into Other Activity (8.0) (7.3) 4.9+ 4.7+ 4.6 (3.0) 4.5 6.7* (17.6) 1.0 2.8 (12.1) 3.3 4.8 5.7* 49
Out of Other Activity (4.0} 3.n e o o 2.1 1.6* (3.0) 1.7+ (0.5) (0.5) 4.7 4.5* 22 (1.3) 2.1
BLHAVIORAL SCIENCES (20) (20) 256 20 276 396 34° 430 178 16* 194 153 ge 162 1,003 79 1,082
Constant, 1973-1977 165.0) (65.0) 1.7 85.0* 78.3 69.7 61.8* 69.1 73.0 37.5¢ 70.1 62.7 100.0* 64.8 71.2 67.1 70.9
Teaching (8.8) 0.7 3.9) (3.6) 0.7) i1.8) 10.9)
Rescarch 16.0* 14.9* 19.4 (14.7) 19.1 28.7* (18.8) 27.8* 17.0° 16.0° 19.4 (10.1) 18.8
Administration (30.0) (30.0) 55.5 35.0* 54.0 40.7 294+ 39.8 26.4* (18.8) 25.8* 30.1* 66.7* 32.1 40.1 329 196
Other Activity (35.0) (35.0) 6.3) 50.0* 9.4* 9.6 (8.8) 944 14.0° 12.9* 15.7*  (33.3) 16.7* 11.0 20.3* 11.6
Switched, 1973-1977 (35.00 13500 22.3*  (15.0) 7" 30.3 38.2* 30.9 27.0* 62.5¢ 299 31.3* 35.2¢ 28.8 32,9 29.1
Into Teaching (2.9 (2.5) 0.7) (0.6)
Out of Teaching (3.5) 3.3 (1.8) {1.6) (1.6) (1.5)
Into Research 3.0 (17.6) 4.2° 11.8* 10.8* 13.7* 13.0* 54+ (7.6) 5.5
Qut of Research (35.00 (35.00 (6.6) 6.2) 4.8* 2.9 4.7 (3.4) (18.8) (4.6) 14.4* 13.6* 7.1 (5.1) 6.9
Into Administration (6.6) (6.2) 11.6 i11.8) 11.6 11.2* 62.5* 15.5* 13.7* 13.0* 10.4 17.7* 10.9
Out of Administration 6.3) (5.8) 15.2* (17.6) 15.3 15.7+ 14.4* 4.6) 4.3) 1.1 (7.6) 10.8
Into Other Activity (35.0) (35.0) 12.9*  (15.0) 13.0* 15.7= (8.8) 15.1 3.9) (3.6) (9.8) 9.3) 124 (7.6) 120
Qut of Other Activity (3.0 (17.6) 4.2¢ (7.9) (43.8) 10.8* 18.3* 17.3+ 54° 16.5° 6.2
! Numbers shown in the table are weighted n's. Where dn's or pr ges are based on fewer than 3 individuals, they are enclosed in parentheses: where based on 3 to 9 individuals, they are marked with

an asterisk.
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SURVEY OF DOCTORAL SCIENTISTS AND ENGINEERS
CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF THE NATIONAL SCIENCE FOUNDATION.

OMB Mo. 99-573001

Approval expires Dec. 31, 197%

The letter on the adjacent page requests that you assist in this survey of doctoral scientists and engincers — including the fields of the natural and

social sciences, mathematics, and engineering.

Please print or type your answers on this first page. If selected information has been printed by computer, check to be certain the entries are CORRECT

and COMPLETE. The second pﬁgu has special
Studies Branch, Office of Scientific Personnel, National Research Council, 2101 Constitution Avenue, Washington, D. C. 20418.

NOTE:
RELEASED IN ANY WAY THAT WILL ALLOW IT TO BE IDENTIFIED WITH YOU.

If your name and address are incorrect, please enter
correct information to the right. Include zip code.

"""""""""""""""""""""""" (10)
. - . = (2-9)
If there is an alternate address through which you could be reached, please provide it in the space below.
C/O Number Street City State Zip Code  (11)
VITA y
1. Dateof Birth 1278)| 2 geateor Forsign 1718 3 Sigte or Foreign Country of 1920} 4 gex: 21
Mo. Day Yr. Country of Birth Secondary School Graduation
. O1- mate [J2- Female
i . -31)
5. Citizenship: (22)| 6. Socisl Security No. (23
Oo- usa O 1- Non-USA (specify country)
(32)
7. Race: o- white/Caucasian [J2- American Indian [J4- Other, specify
(Please check one) [J1- Black/Negro O3 Asian, specify
8. Ethnic Group: [J0- Puerto Rican American [0 2- Spanish American []4- None of these. ( Please specify any other)
(Please check one) C]I- Mexican American/Chicano D} Afro-American (33)
9. List in the table below all collegiate and graduate degrees that have been awarded to you; e.g., BA/BS, MA/MS, PhD. If some
information has been entsred by computer, please be sure it is CORRECT and COMPLETE (including the number and name
of the speciaity field from the list on the reverse side).
Typeof| Grantad Major Field (Use Specialties List) .
Degree | Mo. | Yr. Name Nurmber Institution Name City (or campus) snd Stats
BS
MS
PhD
10. Name of your doctoral thesis advisor:
{please print FULL name) (First Name) " (Middle Initial) (Last Name) (23-44)
PROFESSIONAL EMPLOYMENT
11. Please give the name of your prasent principsl employer (orgenization, company, etc. or, if self-employad, "seif”’),
and actual place of employmaent.
Name of present principal embloyer (45 50) Actusl place of employment (city, state and zip code] (51-55)
If employed by a university, college, or junior college, plesse check the rank of your present position:
[ o- Professor [ 2- Assistant Professor [ 4- Lecturer (66)
[ 1- Associate Professor O 3- Instructor [ 5- Other, specify
12. Please give the basic annusl salary asssociated with your principal professional If academically employed, check

employment in 1872 and 1973. If you were on a postdoctoral appointment
(e.g., fellowship, traineeship, ressarch sssociateship) give your ennual stipend
plus allowancss below.

1972-§ 1973-$

hether sal is for:
whether salary is for 1972 1973

9-10mos. ..... O...0
11-12mos. ..... B B3

{Basic Annual Salary 1s your annual salary before deductions for income tax, social security, retirement, etc., (63)  (64)

but does not include bonuses, overtime, summer teaching, or other payment for professional work.)

66

instructions. After the form has been completed, plesse return it in the enclosed envelope to: Manpower

ALL INFORMATION IS REGARDED AS CONFIDENTIAL AND WILL BE USED FOR STATISTICAL PURPOSES ONLY. IT WILL NOT BE

Please Do Not Write
In This Space
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_ PLEASE READ DIRECTIONS ON ADJACENT PAGE.

16. What are the primary (A) and secondary (B)

13.

What is your employment status? 1972 1973
Employed full-time, science or engineering related position o - o
Employed full-time, nonscience or nonengineering related

work activities related to your position?
Management or administration of:

position. (Complete 13abelow) .................. e, o Research and development ................... OO - OO
Employed part-time, science or engineering related position Other than research and development .. ......... O O Py O O
(Complete 13bbEIOW) . ... ..evvvreneernnnnneanns .0 BN T R 00..00
Employed part-time, nonscience or nonengineering related BeviCrmesrgl i A s R e s O O o OO
position (Complete 13bbelow) . ................... .. O Applied research . .............cciiieiiiiaiiaand O00..00
Postdoctoral appointment (fellowship, traineeship, research Development of equipment, products, systems, data .... 00 ...00
associateship, etc.) Complete 13c below ............. O od O DEsigN ... et OO . OO
Unemployed and seekingemployment ................ O - O TeBCNING . . oot O O - OO
Specify number of months unemployed: Report or other technical writing, editing .. .......... OO . OO
Unemployed and not seeking employment ............. O . O ProfOCtION. i o i i e s e s, o b a6 0 OO " OO
Retired and not seekingemployment . ................ O . O Consulting, specify 5 O O o OO
Specity year of retirement: . . Professional services to individuals .................. OO : OO
Other, specify vl 10 Quality control, inspection, testing ... .............. 00..00
13a. If you are employed full-time in 1973 in » position unrelsted Sales, marketing, purchasing, estimating .. ............ OO : OO
to science or engineering, what was the MOST important Other, specify OO OO
reason for taking the position? 1973
Prefer nonscience or nonengineering position ............. O 17. From the E-‘—'—‘-E-' st on the adjecent page, select and enter both the
Promoted out of science or engineering position . .......... O number and title of the scientific specialty most closly relsted to your
Pay is DEIIBr . . ..t it ittt ettt it O principsl employment or postdoctorsl appointment. Write in your specialty
Locational preference ................c¢coiieneennn .. o i itis not on the list.
Science or engineering position not avoilsble . ............ o
Other,specify L. o 1972 ”
13b. If smployed part-tima in 1973, e 1963 ke ,
are you seeking full-time employment?. .. .. ...... HRE |
No ...O 1973
13c.1f on postdoctoral sppointment in 1973, what was the MOST umber
important resson for taking the sppointment? 1973 18. Is ANY of your work being supported or sponsored by U.S. government
Sought additional research experienceinfield ............ O funds? Yes No Don't Know
Opportunity to change to another field ................. O 1972 oo O ............. O
Employment position not availsble ... .................. O 1973 - cisss O ..... O ........ O
Other, specify ... O If yes, which of the following federal agencies or departments are support-
14, If employad or on a postdoctoral appointment in 1973, ing the work? (Mark all that apply.)
please indicate the term of employment or appointment: 1973 1972 1973 1972 1973
Three MONThS OF 1888 . .. .o oveersesene e e nnnnenns @) NASA s ssssisaeed O...O Dept. of Defense . .. ... 0.0
More than 3 months, not morethanonevyear . ............... o L] e PR e O A O Dept. of Commerce . . O o o
More than one yesr, not more than 3 yesrs ... ............... O EPA g O...O Dept. of Agricutrure ..Q .. O
More than 3 years, not more than 5 yeers .................. (@) AEC xsnass i O...O Dept. of TransportationQO .. O
Permanent or tenured position . .......................... O AID: Ll o 3 O Dept. of Justice ... ... O i O
15. Which categories best describe the sector of the economy snd typs of Dept. of Health, Educ., & Welfar Dept. of Housing and
organization of your principal employer or postdoctoral affilistion? NIH . ....c0caiins O i O Urban Development . o s o
1972 1973 Health Services & Mental Dept. of Interior ... .. OO
A Sector: Public: ©iian s iins R EiEAL SRR T O . O Health Admin. . ... O o O Other agency or dept.,
Privarte s S e e S R e R O ; O Office of Educ. ... .. O i O spooify e o 5 O
B. Type of organization: Other HEW, specify . . O i O L ) l
Business or industry . .. ... ...... 0ttt O 3 0 Don't know source . . o O
Junior college, 2-year college, technical institute . ........ O 4 O
Mediealachodd - ciioiass s s s 0.0 This is the end of the questionnaire. Thank you.
4-year college or university, other than medical school .. .. 0 =) O
Elementary or secondary school system ............... 0.0 Please Do Not Write In This Space = =
HOSDURE OF BlmE: covasios conn v n e e e Sy s Q.0 00 PO QOO POO® Q]0)]
U.S. military service, active duty, or Commission Corps., O @ (D @ @ @ ® @ @ O G) G)
wp, UBPHE NOAA . voviciois b i b e 0..0 @0 PO Q0@ PO @0
U.S. government, civilianemployee .................. o i o @@ @@ @@@ @@@ @@
Sate QOVEINMENT . .. ... .......c.cueeainrasannnnns Oo @@ @@ @@@ @@@ @@
Local or other government, specify Oo @@ @@ @@@ @@@ @@
International agency . .............. ...t iicnnnanns O . o @ @ @ @ @ @ @ @ @ @ @ @
Non-profit organization, other than haspital, clinic, or @ @ 0] @ wlolo M olo] @ @ @
educational INSItULION . . ... ...... 0t nernnnnnras O o @
Other, specity W IO G 010l ©10) OEG G 1010
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DIRECTIONS: Your
observance of these few

nses to this
ple rules will be most appreciated.

@ Uss only black lead pencil (No. 2% or less). EXAMPLE:
® Make heavy black marks that fill the circle.
@ Erase cleanly any answer you wish to chenge.

® Make no stray markings of any kind.

Will marks made with ball pen, felt tip, or
fountain pen be properly read?

of the questionnaire will be read by an optical mark reader. Your careful

Yes No

o e

PLEASE NOTE that we are requesting that you furnish the following information for both the current year, as of the

time you receive this form, and last year, as of March 31, 1972. Fill in the category of each item which most appropri-
ately describes your status in 1972 and 1973. Unless otherwise specified, mark only one category in each year.

SPECIALTIES LIST
MATHEMATICAL SCIENCES ENGINEERING
000 - Algebra 400 - Aeronautical & Astronautical
010 - Analysis & Functional Analysis 410 - Agricultural
020 - Geometry 415 - Biomedical
030 - Logic 420 - Ciwil
040 Number Theory 430 - Chemical
052 - Probability 435 - Ceramic
055 - Math, Statistics (see also 544, 670, 725, 729) 440 - Electrical
060 - Topology 445 - Electronics
080 - Computing Theory & Practice 450 - Industrial, Manutacturing
082 - Operations Ressarch (see also 477) 455 - Nuclear
085 - Applied Mathematics 480 - Engineering Mechanics
089 - Combinatorics & Finite Mathematics 465 - Engineering Physics
091 - Physical Mathematics 470 - Mechanical
098 - Mathematics, General 475 - Metallurgy & Phys. Met. Engr.
099 - Mathematics, Other® 477 - Operations Ressarch, Systems
(see also 082)
ASTRONOMY 479 - Fuel Technology, Petrol Engr.
480 - Sanitary/Environmental
101 - Astronomy 486 - Mining
102 - Astrophysics 497 - Materials Science Engr.
498 - Engineering, General
PHYSICS 499 - Engineering, Other*®
110 - Atomic & Molecular Physics AGRICULTURAL SCIENCES
120 - Electromagnetism
130 - Mechanics 500 - Agronomy
132 - Acoustics 501 - Agricultural Economics
134 - Fluids 502 - Animal Husbandry
135 - Plasma Physics 504 - Fish & Wildlite
136 - Optics 505 - Forestry
138 - Thermal Physics 606 - Horticulture
140 - Elementary Particles 507 - Soils & Soil Science
150 - Nuclear Structure 610 - Animal Sciences
160 - Solid State 511 - Phytopathology
198 - Physics, General 617 - Food Science & Technology
199 - Physics, Other® (see also 573)
618 - Agriculture, General
CHEMISTRY 519 . Agriculture, Other*®
List A List B MEDICAL SCIENCES
Frields used to clasuty Fields used to classify present 520 - Medicine & Surgery
academic degrees. Use for professiongl employment. Use 5§22 - Pubhlic Health
Item 9 on questionnaire. for Item 17 on questionnaire. 523 - Veterninary Medicine
Also see note below. Also see note below for the 524 - Hospital Administration
doctoral field in Item 9. 527 - Parasitology
534 - Pathology
200 - Analyucal 205 - Analytical Chemistry 536 - Pharmacology
210 - Inorganic 215 - Synthetic Organic & 537 - Pharmacy
220 - Organic Orga tallic Ch 538 - Medical Sciences, General
230 - Nuclear 226 - Synthetic, Inorganic & 539 - Medical Sciences, Other*
240 - Physical Natural Products
250 - Theoretical 235 - Nuclear Chemistry BIOLOGICAL SCIENCES
260 - Agricultural & Food 245 - Quantum Chemistry
270 - Pharmaceutical 255 - Structural Chemistry 540 - Biochemistry
298 - Chermistry, General 266 - Thermodynamics & 542 - Biophysics
299 - Chemustry, Other* Material Properties 543 - Biomathematics
275 - Polymers 544 - Biometrics, Biostatistics
285 - Chemical Dynamics {see also 055, 670, 725, 728)
NOTE: Please use List B fields 1o classify your doctoral degree in z:g ) “M'fm"'
1tem 9. This is a classif y which is req 1 in addition to the A7 - g"ﬂ:&w‘;
field chosen from List A. Print the List B field beside the doctorsl 548 lmmu:%::':\r
code number from List A, ggg £ gounv
EARTH, ENVIRONMENTAL & - Ecology
MARINE SCIENCES 547 - Hydcabiolagy

564 - Microbiology & Bacteriology

301 - Mineralogy, Petrology ﬁsgg :::::g:xpn;::?.l

305 - Geochemustry

310 - Stratigraphy, Sedimentation gﬂﬂ; . é.ooiow

320 - Paleontology 87 . : natics

330 - Structural Geology - Entomology

340 - Geophysics (Solid Earth & Atmospheric) §72 - Molecular Biology

350 - Geomorph , Glacial Geology 673 - Food Science & Technology
360 - Hydrology (see also 517)

370 - Oceanoyraphy 574 - Behavior/Ethology

380 - Meteorology 578 - Biologicel Sciences, General
388 - Environmental Sciences, General 579 - Biological Sciences, Other®
389 - Environmental Sciences, Other*

391 - Applied Geology, Geol. Engr., Econ. Geol.

397 - Manine Sciences, Other®

398 - Earth Sciences, Genersl

PSYCHOLOGY
600 - Clinical
610 - Coumseling & Guidance
620 - Develop | & Ger logecal
630 - Educational
635 - School Psychology
641 - Experimental
642 - Comparative
643 - Phymological
650 - Industrial & Personnal
660 - Personality
670 - Psychometrics
(see niso 056, 644, 725, 729)
680 - Social
608 - Psychology, General
639 - Piychology, Other®
SOCIAL SCIENCES
700 - Anthropology
703 - Archeology
708 - Communications®
709 - Linguistics
710 - Sociclogy
720 - Economics {see also 501)
725 - Econometrics
(see also 055, 544, 670, 729)
729 - Social Statistics
(see also 055, 544, 670, 725)
740 - Geography
745 - Area Studies®
750 - Political Science, Public Admin.
755 - International Relations
770 - Urban & Reg. Planning
775 - History & Phil. of Science
798 - Social Sciences, General
799 - Social Sciences, Other *
ARTS & HUMANITIES
B41 - Fine & Applied Arts lincluding
Music, Speech, Drama, etc.)
B42 - History
843 - Philosophy, Religion, Theology
B45 - Languages & Lierature
B46 - Other Arrs and Humanities®
EDUCATION & OTHER
PROFESSIONAL FIELDS
938 - Education
882 - Business Administration
883 ~ Home Economics
B84 - Journalsm
885 - Speech and Hearing Sciences
BB6 - Law, Junsprudence
BB7 - Social Work
891 - Library & Archival Science
B98 - Professional Field, Other®
899 - OTHER FIELDS*

399 - Earth Sciences, Other® 68 * Idenufy the specific field in the space provided on the questionnaire.


http://www.nap.edu/catalog.php?record_id=19879

APPENDIX D

Questionnaire and Specialties List
1977 Survey of Doctorate Recipients

69


http://www.nap.edu/catalog.php?record_id=19879

1977 SURVEY OF DOCTORATE RECIPIENTS

OMB No. 089-RO284

CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF THE NATIONAL SCIENCE FOUNDATION,
THE NATIONAL ENDOWMENT FOR THE HUMANITIES, AND THE NATIONAL INSTITUTES OF HEALTH
THE ACCOMPANYING LETTER requests your assistance In this biennial survey of Ph.D.'s in the humanities, sciences, and engineering.
PLEASE READ the Instructions for each question carefully and answer by printing your reply or checking the appropriate box.
PLEASE CHECK the pre-printed information to be certain that it is correct and compiete.
PLEASE RETURN the completed form In the enclosed envelope to the Commission on Human Resources, JH 838, Natlonal Research
Councll, 2101 Constitution Avenue, N.W., Washington, D.C. 20418.

NOTE: THIS INFORMATION IS SOLICITED UNDER THE A

UTHORITY OF THE NATIONAL SCIENCE FOUNDATION ACT OF 1850, AS

AMENDED. ALL INFORMATION YOU PROVIDE WILL BE TREATED AS CONFIDENTIAL AND USED FOR STATISTICAL PURPOSES
ONLY. INFORMATION WILL BE RELEASED ONLY IN THE FORM OF STATISTICAL SUMMARIES OR IN A FORM WHICH
DOES NOT IDENTIFY INFORMATION ABOUT ANY PARTICULAR PERSON. YOUR RESPONSE IS ENTIRELY VOLUNTARY AND
YOUR FAILURE TO PROVIDE SOME OR ALL OF THE REQUESTED INFORMATION WILL IN NO WAY ADVERSELY AFFECT YOU.

If your name and addreas are Incorrect, plsase en-
ter correct information above. Include ZIP CODE.

If there is an alternate address through which you can always be reached, pleass provide it on the line below. (10)
cio _ Number Street City State ZIP Code (11)
1. Date of Birth 2. State or Foreign Country of Birth 3. Citizenship 4. Sex
Mo. Day Year
00 us.a. 10 Nonu.S.A., Specity Country 1 Owm20¢F
(12:16) (17-18) (19) (20-21) (22)
5. What is your racial background? 5a. Is your ethnic heritage Hispanic?
0 [J American Indian or Alaskan Native 0 Euvas
1 Asian or Pacific islander 1 E] No
2 [ Biack
a [J white
(23) (24)

6. List in the table below all colleglate and graduate degrees, exciuding honorary degrees, that have been awarded to you. Please check the pre-printed

information, including the number and name of the specialty from the list on page 4, to be certain that it is comect and complete.

Type of Granted
Degree Mo. Yr.

Major Field (Use Specialties List)
Namia Niiiseé Institution Name

City (or Campus) & State

Bachelor's

Master's

Doctorate

Other (Specity)

7. What was your employment status as of February 6-12, 19777

7a. If you were employed full-time during February 812, 1977, in a

(Check only one category.) field other than your fieid of Ph.D., what was the MOST Important
reason for taking the position?
Employed full-time in fleld of PR.D..... ... .................... O
Employed full-time in field other than fieidot Ph.D. ............. O 2 Preferred position outside Ph.D. field .............. ........ - O
EMPIOYOd PAA-HIME . .. .. evesvseeeees e esese e eeeene e enennns Oa Promoted out of position in Ph.D. field ................c.ccvvvervn... O
Were you seeking full-time employment? BB ST DAY i o S S R A R R T A S R R RS Oa
10ves 200N  ©6) Locational factors ............................... O
Postdoctoral appointment (fellowship, traineeship, 0 Position in Ph.D. field not available ................................ O 5
research associateship,etc.) ........... ... ... L 4
Unemployed and seeking employment. e Os Outier specily; R wi:?!' 8
::::3':'::’;:::\‘:";;“‘““ IO s 833—. It you checked 5, 6 or 7, ANSWER ONLY 8a, 9a, 13, 14 and 17
Other. specity: . ._ . - Des of the following questions.
(65)
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8. Which category below best describes the type of organization of your principal employment OR postdootorsl appointment during February 6-12, 19777

(Check only one category.)
BUSINGSS OF INAUSIY ... .. ieeeieeeeeae e e e e e e O HOSPILRI OF CUMIC . ..o eee i ee e e eaees e eeeaaeeieananas 0O 10
Junior college, 2-year college, technical Institute................... O U.S. military service, active duty, or Commissioned Corps, O
MOAICEE 8CROOL. ... oo eeeeeeeee e e e e e O s 0.0., USPHS, NOAA .....ocomimnnninniniinininnieninninnene, 0 oy
4-Year college O 4 U.S. government, civilian employee. .............ccooeiiiiiiiiiieaens 12
""""""""""""""""""""""""""""" O State QOVOMMEBNL. . ... . vieiviviervmsiiesse ey s
University, other than medical school .............covviviveninnann. 5 Local or other government, specify:
Elementary or secondary school system ....................c0uenun |:| ] 0
Private fOUNGRNION. ..........ceuerriniineienannennenieinaeneens O 7 ERTTERS 14
MUSEUM OF hiSTONICEl SOCIBLY .. .. ... ..ovveeeeerneeeeneiennaeaen. Os Non-profit organization, other than thoes listed abOVe.........vereese 5
Research llbraryorarchives .....................c.ciiiiiiiiinnnen. 9 Other,specify: = ... O 1e
8a. Which of the above categories best describes the type of organization related to your first position following the receipt of your doctorate?
(List only one category)
Type of Organization T0-71)
9. What percent of time did you devote to each of the following activities during the week of February 6-12, 19777 (Total should equal 100%)
What were your primery (A) and secondary (B) work actlvities? (Check only one in each column.)
% A B
Management or administration of -
Rosoarch and daveloPMBN . .. ...vuvirrmiiisminirassnm s msr s saass s sserssnssernssasdssassnsssnnnssassssassssnn R [ ] Ll 1
Other than research and develoPmMIONE . .. ... .....outuen i eiteneianttesentnaansssassasanseeesasssesensninessnssnns e (12 L] 2
Ol G i T T R e R S R e S R R R (14) L] 3
BASIC TOSBAICR . . . -« - oo e ettt e e e e e e e e (18) (] 4 [
DD IO POBORIE b v e s A S B B S A B S 8 S B S S S S Rt SR A (18) (] s [
Davelopment of equipment, products, systems, data ..... e Y R S R S R AT —_ (20 Ll 6 L]
Development of humanities resSource MAETIAIS. . .. ..........uueitannineniernereiaraeaneranaessenasneanssssnsnnssnnes - (2 L] 7 O
DB i i B R R s o e A i e i S A i e W S (24) L] 8 [
TRBEANIE: .o s i chrsn s st Enmen e b Ok b B e T R T S TS (26) (] ¢ [
WWIEHING, BOINING .. ... oo oot oe ettt et et et e e et e e et e e et e et e et et e e e et et e e e e e e (28) (] 10 [
OO it o v R T A T i A Y P Y S W S R R SR AR e 30) L] 11 E
PO RION . . 0.m 0ot A it B b B AR RS bt B SR R B R 8 8 3 8 Sk S R AT AR PR b TS R ] L] 12
Consulting.specitys.____ . . .. . .. oo - - o cevssacsnneses e ) L] 13 [
Professional services to individuals. . ..........ooiiii ittt e e e (36) L] 14
Quality control, INSPacion, L8NG . ... ... oottt e it et aa it et e ta s st et (38) L] 15 E
Sales, marketing, purchasing, @BUMBIING .. ...ivman voiie v iam s s s s s v dn i a5 o s s FREEEE wes S e (40) L] 16
Otherspedifys - ——— o = . e c D (] 17 O
Total = 100% (44-47)
9a. Which of the above categories best describes the primary work activity related to your first position following the receipt of your doctorate?
Primary Work Activity Number (48-49)

10. From the Degree and Employment Speclalties List on page 4 eelect
and enter both the number and title of the employment specialty most
closely related to your principal employment or postdoctoral appoint-
ment during the week of February 8-12, 1977. Write in your speclaity
If it is not on the list.

Number Title of Employment Specialty (50-52)

11. Please give the nama of your principal employer (organization, company,
etc. or, If self employed, write “self’), and actual place of employment
as of the week of February 6-12, 1977.

Name of Employer (53-58)

Number  Street

City State ZIP Code
(59-83)

12. What was the basic annual salary® assoclated with your principal professional employment during the week of February 8-12, 19777 if you were on @
postdoctoral appointment (e.g., fellowship, traineeship, research associateship), what was your annual stipend plus allowances?

$__ peryear (84-88)

*NOTE: Basic annual salary is your annual salary before deductions for income tax, social security, retirement, etc., but does not include bonuses,

overtime, summer teaching, or other payment for professional work.

IF ACADEMICALLY EMPLOYED:

a. Check whether salary was for O 9-10 months or O 1112 months. (87)

b. Did you hold a tenured position during February 6-12, 19777

0 O ves
If Yes, what year was tenure granted?

1 O wno (68)

c. What was the rank of your position? (Check only one.) (69-70)
1 D Professor 4 D Instructor
2 Associate Professor 5 | Lecturer
3 Assistant professor 6 O Other, specify:
1
d. What, if any, administrative position did you hold? @
1 Dean 4 B Vice-President or Vice-Chancellor
2 Department Chalrman 5 Other, specify:
3 O President or Chancellor 6 [J Does not apply
(72)
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13. How many full-time equivalent years of professional work exparience, including teaching, haveyouhad? _____ Year(s)
73-74)

14. Following completion of your doctorate have you ever heid a fellowship, iraineeship, or ressarch assoclateship? 0 O Yes 1 O no
@5)

15. Listed below are eelected topics of nationsl Interest. If you devoted a proportion of your professional time which you considered significant to any
of these problem areas during the week of February 6-12, 1977, please check the box for the one on which you spent the MOST time.

1 d Health e J Crime prevention and control 1 O Housing (planning, design, construction)
2 [J pefense 7 [J Energy and tuel 12 [J Transportation, communications
3 [ Eenvironmental protection, pollution control 8 [J Food and other agricultural products 13 O cuitural iite
4 [J Education 9 [J Natural resources,other than fuel or food 14 [J other area, specity:
5 O Space 10 | Community development and services 15 O Does not apply
(10-11)

16. Was any of your work in the week of February 6-12, 1877 supported or sponsored by U.S. Government funds?
0 [ ves 1 O no 2 [J pon't know 12

If Yas, which of the following federal agencies or departments were supporting the work? (Check all that apply.)

13 O Agency for International Development Department of Health, Education, and Welfare

14 [J Energy Research & Development Administration 25 [ Natlonal Institutes of Health

15 [ Environmental Protection Agency 28 O Alcohol, Drug Abuse & Mental Heaith Administration
16 [J National Aeronautics & Space Administration 27 [J National Institute of Education

17 [J National Endowment for the Arts 28 [J office of Education

18 O National Endowment for the Humanities 29 O Other, specify:

19 O National Science Foundation 30 O Department of Housing and Urban Davelopment
20 O Nuclear Regulatory Commission N O Department of the Interior

21 [J smithsonian Institution 32 0 Department of Justice

22 [ pepartment of Agriculture 33 [J Department of Labor

23 [ Department of Commerce ' 34 O Department of State

24 O Department of Defense as O Department of Transportation

36 O Other agency or department, specify:
37 [J pon't know source agency

17. If you received your doctoral degree in science or enginesring or are employed as a sclentist or engineer, please check all that apply below:

[J (a) changed positions during the period 1873 to 1976.

O (b) Recelved doctoral degree in 1965 or later and employed sometime since receiving your doctoral degree in Industry, government, or as non-faculty
academic staff.

O (c) Held a postdoctoral appointment any year during 1970-1976 inclusive.
O (d) None of the above apply. (3841)

If you have checked a, b, or c, please give a brief career history starting with the position prior to your present position and continuing back In time for a
maximum of four positions after receiving your doctoral degree (Include postdoctoral appointments).

Name and Locatlon (City Position Dates Primary Work mml :E::;::;- Reason for
m - w
D o o g T Hed Aslivity ment Specialties List) Position

4,

*Enter code (1-17) from the list given in item 9.

(a) Of the positions described above, as well as your present position, please check any in which your doctoral training was/is not being used.
O Position 1 O Position 2 O Position 3 O Position 4 O Present Position O None

T479)
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DEGREE AND EMPLOYMENT SPECIALTIES LIST

MATHEMATICAL SCIENCES

000 - Algebra

010 - Analysis & Functional Analysis
020 - Geomatry

030 - Logic

040 - Number Theory

052 - Probability

055 - Math. Statistics (see also 544, 870, 725, 729)

060 - Topology

082 - Operations Ressarch (see also 478)
085 - Applled Mathamatics

089 - Combinstorics & Finite Mathematics
091 - Physical Mathematics

088 - Mathematics, General

099 - Mathematics, Other*

COMPUTER SCIENCES

071 - Theory

072 - Software Systems

073 - Hardware Systems

074 - intelligent Systems

079 - Computer Sciences, Other

PHYSICS & ASTRONOMY

101 - Astronomy

102 - Astrophysics

110 - Atomic & Molecular Physics
120 - Electromagnetism
130 - Mechanics

132 - Acoustics

134 - Fluids

135 - Plasma Physics

136 - Optics

138 - Thermal Physics
140 - Elementary Particles
150 - Nuclear Structure
160 - Solid State

198 - Physics, General

199 - Physics, Other*

CHEMISTRY

200 - Analytical

210 - Inorganic

215 - Synthetic Inorganic & Organometallic
220 - Organic i

225 - Synthetic Organic & Nature! Products
230 - Nuclear

240 - Physical

245 - Quantum

250 - Theoretical

255 - Structural

260 - Agricultural & Food

285 - Thermodynamics & Material Properties
270 - Pharmaceutical

275 - Polymers

280 - Biochemistry (see also 540)

285 - Chemical Dynamics

298 - Chemistry, General

299 - Chemistry, Other*®

EARTH, ENVIRONMENTAL AND
MARINE SCIENCES -

301 - Mineralogy, Petrology
306 - Geochemistry
310 - Stratigraphy, Sedimentation
320 - Paleontology
330 - Structural Geology g
341 - Geophysics (Solid Earth)
350 - Geomorph. & Glacial Geology
391 - Applied Geol., Geol. Engr.
& Econ. Geol,
395 - Fuel Tech. & Petrol. Engr.
(see also 479)
360 - Hydrology & Water Resources
370 - Oceanography
397 - Marine Sciences, Other®
381 - Atmospheric Physics & Chemistry
3B2 - Atmospheric Dynamics
383 - Atmospheric Sclences, Other*
388 - Environmental Sciences, General
(see also 480, 528)
- Environmental Sciences, Other®
398 - Earth Sciences, General
399 - Earth Sciences, Other®

410
415

455

475

.

Aeronautical & Astronautical
Agricultural

- Biomedica!
420 -
- Chemical
- Ceramic

440 -
- Electronics
450 -
- Nuciear

Ciwvil

Electrical
Industrial & Manufacturing

Engineering Machanics

- Engineering Physics
470 -

476 -

478

497

499

Mechanical

Metallurgy & Phys. Met. Engr.

Systams Design & Systems Sciancs
(see also 072, 073, 074)

- Operations Ressarch (see also 082)
479 -
480 -
486 -

Fusel Technology & Petrol. Engr.
Sanitery & Environmental
Mining

- Materisls Science Engr,
- Engineering, General
- Engineering, Other*

500 -
501 -

502

507

511

518

AGRICULTURAL SCIENCES

Agronomy
Agricultural Economics

- Animal Husbandry
504 -
505 -
506 -
- Soils & Soll Science
510 -

Fish & Wildlife
Forestry
Horticulture

Animal Science & Animal Nutrition

- Phytopathology
517 -

Food Science & Technology
(see miso 573)

- Agriculture, General
519 -

520 -
522 -
523 -
524 -
526 -
- Parasitology

- Environmental Health
534 -
536 -
- Pharmacy

- Medical Sciences, General
- Medical Sciences, Other*®

527
528

537
538
539

540 -
542 -
543 -
544 -

545 -
546 -
547 -
548 -
550 -
580 -
562 -
564 -
566 -
567 -
569 -
570 -
- Entomology

- Molecular Biology
573 -
574 -
576 -
578 -
579 -

571
572

Agriculture, Other®

MEDICAL SCIENCES

Medicine & Surgery

Public Heaith & E pidemiology
Veterinary Medicine

Hospital Administration
MNursing

Pathology
Pharmacoiogy

BIOLOGICAL SCIENCES

Biochemistry (see also 280)
Biophysics
Biomathematics
Biometrics, Biostatistics
(see also 055, 670, 725, 729)
Anstomy
Cytology
Embryology
Immunology
Botany
Ecology
Hydrobiology
Microbiology & Bacteriology
Physiology, Animal
Physiology, Plant
Zoology
Genetics

Food Science & Technology (see also 517)

Behavior/Ethology
Nutrition & Dietetics
Biological Sci , G al

Biological Sciences, Other®

600
810
620
630
635
641
642
643
6850
680
870
680
698
699

700
703
708
709
710
720
725
729
740
745
751
752
755
770
775
798
799

802
804
805
808
BO8
830
831
833
834
836
878
879
891

B11
812
821
822
823
B24
826
B27
829

938
BO1
881
882
883
884
886
BB6
887
897

PSYCHOLOGY

- Clinical

- Counseling & Guidance

- Davelopmental & Gerontological
- Education

- School Psychology

- Experimental

- Comparative

- Physiological

- Industrial & Personnel

- Personality

- Psychomaetrics (see also 055, 544, 725, 729)
- Socisl

- Psychology, General

- Psychology, Othar®

SOCIAL SCIENCES

- Anthropology

- Archeology

- Communications®

- Linguistics

- Sociology

- Economics (see also 501)

- Econometrics (see also 085, 544, 670, 729)
- Social Statistics (see also 065, 544, 670, 725)
- Geography

- Area Studies®

- Political Science

- Public Administration

- International Relations

- Urban & Regional Planning

- History & Philosophy of Sclence

- Social Sciences, General

- Socisl Sciences, Other*

HUMANITIES

- History & Criticism of Art

- History, American

- History, European

- History, Other*

- American Studies

- Music

- Speech as a Drametic Art (ses also BB5)
- Aeligion (see also BB 1)

- Philosophy

- Comparative Literature

- Humanities, General

- Humanities, Other®

- Library & Archival Sciences

LANGUAGES & LITERATURE

- American

- English

- German

- Aussian

- French

- Spanish & Portuguese
- Italian

- Classical*®

- Other Languages®

EDUCATION & OTHER
PROFESSIONAL FIELDS

- Education

- Art, Applisd

- Theology (see aiso 833)

- Business Administration

- Home Economics

- Journalism

- Spesch & Hearing Sciences (see also B31)
- Law, Jurisprudence

- Social Work

- Professional Field, Other*

- OTHER FIELDS*®

73 *identify the specific field in the space on the questionnaire.
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NSF Form 658 1977
OMB No. 99-R0280

SURVEY OF EARNED DOCTORATES Approval Expires June 30, 1879
This form is to be returned to the GRADUATE DEAN, for forwarding to .................cccunee Board on Human-Resource Data and Analyses
Commission on Human Resources
National Research Council
Please print or type. 2101 Constitution Avenue, Washington, D. C. 20418
A Namw o TUll oo e S S e e e s N S e R O S R R S R e R S e e e 930
(Last Name) (First Name) (Middle Name)
Cross Reference: Maiden name or former name legally changed ..............ccviiiiiiiinnrens viimnnnn. R R B A T @31
B. Permanent address through which you could aiways be reached: (Care of, if applicable) ...........ccovvvuiinnnannnnns PP O = e
........ i i e
................ R i e S A S s o S I SRR R e s s SRR S
C. U.S. Social Security Number: _ _ _ - - _ _ (3240)
D, Dateofblirths . s o iining o it Placeof birth: .................... A B TRt o o el e SRR E
(41-45) (Month) (Day) (Year) (46-47) (State) (Or Country if not U.8.)
E. Sex: 1 O Male 2 [ Female (48)
F. Marital status: 1 [0 Married 2 [ Not married (including widowed, divorced) (49)
G. Citizenship: 0 O U.S. native 2 [J Non U.S., Immigrant (Permanent Resident)
1 [0 US. naturalized 3 [J Non-U.S., Non-Immigrant (Temporary Resident) (50)
If Non-U.S., indicate country of present citizenship ...........cciviiniinnrsnnnennscnassssssssnsnnns (5152)
H. Racial or ethnic group: (Check all that apply.) A4 person having origins in — )
0 O American Indian or Alaskan Native ..... any of the original peoples of North America, and who maintain cultural identification
through tribal affiliation or community recognition.
1 O Asian or Pacific Islander ............... any of the original peoples of the Far East, Southeast Asia, the Indian Subcontinent, or
the Pacific Islands. This area includes, for example, China, Japan, Korea, the Philippine
L. . Islands, and Samoa.
2 [ Black, not of Hispanic Origin .......... any of the black racial groups of Africa.
3 [J White, not of Hispanic Origin .......... any of the original peoples of Europe, North Africa, or the Middle East.
4 01 HIPaBIC & il iaiaiiraaanhasissassmases Mexican, Puerto Rican, Central or South American, or other Spanish culture or origins,
regardless of race. (53-55)
I.  Number of dependents: Do not include yourself. (Dependent = someone receiving at least one half of his or her support from you) ........ A56)
J. U.S. veteran status: 0 O Veteran 1 O On active duty 2 [0 Non-veteran or not applicable N

pvenon ]

K.

L,

High school last sttended: . .o v ssimmie Sea fe e s Sa i S m e e e s v s T e e R R R W e . (58-59)
@ {School Name) (City) (State)

Year of graduation from high school: ................. (60-61)

List in the table below all collegiate and graduate institutions you have attended including 2-year colleges. List chronologically, and in-
clude your doctoral institution as the last entry.

oL Major Ficld Minor |  Degree (if any)
Institution Name Location F—-_T Use Specialties List Title of |_G
Tomy, SO Name Number |[Number| Degree | Mo. | Yr.

Enter below the title of your doctoral dissertation and the most appropriate classification number and field. If a project report or a musical

or literary composition (not a dissertation) is a degree requirement, please check box. D (44)
TRME oo s o 8 e S R S e L i Classify using Specialties List
................................................... Number Name of field

Name the department (or interdisciplinary committee, center, institute, etc.) and school or college of the university

which supervised your doctoral Program: .. ....ouveueiiinesiieetiseaissesnunesursessineeareesssnnsnes TR e
(Department/Institute/Committee/Program) (School)

Name of your: dissertation: adviSer: .o iiiissyvii vl i v s e s T e e AR G DA N e
(Last Name) (First Name) (Middle Initial)

continued on next page 76
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W.

SURVEY OF EARNED DOCTORATES, Cont.

Please enter a ''1" beside your primary source of support during graduate study. Enter a "'2"" beside your secondary source of support dur-
ing graduate study. Check all other sources from which support was received.

58 __ NSF Fellowship 66 __ GI Bill 72 __ Research Assistantship 76 — Spouse's earnings
59 __ NSF Traineeship 67 — Other Federal support 73 — Educational fund of 77 — Family contribu-
60 _ NIH Fellowship Capecify) v cnvasiaasasss indl_JslriaI or tions

61 —_ NIH Traineeship 68 — Woodrow Wilson Fellowship b“"“"’_’ ﬁrm ) 78 — Loans (NDSL
62 NDEA Fellowship 69— Other U.S. national fellowship /¢ — Other institutional direst)

63 __ Other HEW
64 __ AEC/ERDA
Fellowship

65 ___ NASA Traineeship

(apeciy) oo
70 — University Fellowship

71 — Teaching Assistantship

75 — Own earnings

funds (specify) 79 — Other loans

80 — Other (specify)

Please check the space which most fully describes your status during the year immediately preceding the doctorate.

5 [J College or university, teaching

0 [J Held fellowship Full-time 6 [J College or university, non-teaching
1 [0 Held assistantship Employed in: 7 [0 Elem. or sec. school, teaching
2 [ Held own research grant (Other than : B E;m‘t or S“B school, non-teaching
01,2 ustry or business
3 [ Not efnployed ) (L1 ] Other (SPECIIY) & ouveeerrearer s anenrnennasanenenan
4 1] Part-time employed
(12) [0 Any other (Specify) .....vvvvvrveerinenrnnennnnnnnns 9)

How many years (full-time equivalent basis) of professional work experience did you have prior to the doctorate? (include assistantships as

professional experience) . ........... ...ttt

How well defined are your postgraduation plaris?
0 [0 Have signed contract or made definite commitment
1 0 Am negotiating with a specific organization,
or more than one
2 O Am secking appointment but have no specific prospects

3 O Other (specif¥) . icnvuimwnmaas vinw s s s (12)
What are your immediate postgraduation plans?

0 [ Postdoctoral fellowship?

1 O Postdoctoral research associateship? Go to

2 [0 Traineeship? Item “U"
3 [ Other study (specify) ..............conern..

4 ] Employment (other than 0, 1, 2, 3) Gl
50 Military service? } Item “V”
6 [] Other (specify).....ccovuuiiinninineans (13)

If you plan to be on a postdoctoral fellowship, associateship,
traineeship or other study

What will be the field of your postdoctoral study?
Classify using Specialties List.

Number Field

What will be the primary source of support?
0 O U.S. Government

1 [J College or university

2 [J Private foundation

3 [J Nonprofit, other than private foundation
4 [0 Other (specify)

6 [J Unknown
Go to Item “W"

V. If you plan to be employed, enter military service, or other —
What will be the type of employer?

0 [ 4-year college or university other than medical school
1 [J Medical school

2 O Ir. or community college

Elem. or sec. school

Foreign government

.S. Federal government

.S. state government

.. local government

onprofit organization

Industry or business

Self-employed

Other (specify) v suvmmmiss amsiman oo s mes (18)

u
U
u
N

30
40
50
60
70
30
S0
1 0
12) O

ulu

Indicate primary work activity with in appropriate box;
secondary work activity (if any) with “2" in appropriate box.
0 O Research and development

1 [ Teaching

2 [0 Administration

3 [ Professional services to individuals

5 [0 Other (specify). .. ...ovvrivineniinenennns (19-20)

In what field will you be working?
Please enter number from Specialties List .......... (21-23)

Goto Item “W"

What is the name and address of the organization with which you will be associated?

(Street) (City, State) (Or Country If not U.S.)

X.

Please indicate, by circling the highest grade attained, the education of

your father: none 1 23 456 78 9 10 11 12 1 2 3 4 MA, MD PhD Postdoctoral  (30)
- Elementary school High school College Graduate
your mother none 1 2 345678 9 10 11 12 123 4 MA, MD PhD Postdoctoral  (31)
0 1 2 3 4 5 6 7 8 9 (11)
SIBMBRINE . 0 c0vinnsn nmme s o w00, 86700 6058 05 55 8 R T TR 8 .. Date completed ............. e mn TR
(32:34)
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MATHEMATICS

000 Algebra

010 Analysis & Functional
Analysis

020 Geometry

030 Logic

040 Number Theory

050 Probability & Math, Statistics
(see also 544, 670, 725, 727,
920)

060 Topology

080 Computing Theory & Practice

082 Oparations Resaarch (see also
478)

085 Applied Mathematics

098 Mathematics, General

099 Mathematics, Other*®

COMPUTER SCIENCES

079 Computer Sciences® (see also
437)

ASTRONOMY

101 Astonomy
102 Astrophysics

PHYSICS

110 Atomic & Molecular
120 Electromagnetism
132 Acoustics

134 Fluids

135 Plasma

136 Optics

138 Thermal

140 Elementary Particles
150 Nuclear Structure
160 Solid State

198 Physics, General
199 Physics, Other*

CHEMISTRY

200 Analytical

210 Inorganic

220 Organic

230 Nuclear

240 Physical

250 Theoretical

260 Agricultural & Food
270 Pharmaceutical
275 Polymer

298 Chemistry, General
299 Chemistry, Other*®

EARTH, ENVIRONMENTAL
AND MARINE SCIENCES

301 Mineralogy, Petrology

306 Geochemistry

310 Stratigraphy, Sedimentation

320 Paleontology

330 Structural Geology

341 Geophysics (Solid Earth)

360 Geomorph. & Glacial Geology

391 Applied Geol., Geol. Engr. &
Econ. Geol.

395 Fuel Tech. & Petrol. Engr.
(see also 479)

360 Hydrology & Water Re-
sources

370 Oceanography

397 Merine Sciences, Other®

381 Atmospheric Physics and
Chemistry

382 Atmospheric Dynamics

383 Atmospheric Sciences,
Other*®

388 Environmental Sciences,
General (see also 480, 528)

389 Environmental Sciences,
Other*

398 Earth Sciences, General

399 Earth Sciences, Other*®

ENGINEERING

400 Aeronautical & Astronautical

410 Agricultural

415 Biomedical

420 Civil

430 Chemical

435 Ceramic

437 Computer

440 Electrical

445 Electronics

450 Industrial

455 Nuclear

460 Engineering Mechanics

465 Engineering Physics

470 Mechanical

475 Metallurgy & Phys. Met.
Engr.

476 Systems Design & Systems
Science

478 Operations Research (see also
082)

479 Fuel Tech. & Petrol. Engr.
(see also 395)

480 Sanitary & Environmental

486 Mining

497 Materials Science

498 Engineering, General

499 Engineering, Other*

AGRICULTURAL SCIENCES

500 Agronomy

501 Agricultural Economics

502 Animal Husbandry

503 Food Science & Technology

504 Fish & Wildlife

505 Forestry

506 Horticulture

507 Soils & Soil Science

510 Animal Science & Animal
Nutrition

511 Phytopathology

518 Agriculture, General

519 Agriculture, Other*

MEDICAL SCIENCES
522 Public Health & Epidemi-
ology
523 Veterinary Medicine
526 Nursing
527 Parasitology
528 Environmental Health
534 Pathology
536 Pharmacology
537 Pharmacy
538 Medical Sciences, General
539 Medical Sciences, Other*®

BIOLOGICAL SCIENCES
540 Biochemistry

* Identify the specific field in the space provided on the questionnaire.

Wt TR ET s e S E B e T A e S S = e o — — 1 4

SPECIALTIES LIST

542 Biophysics
544 Biometrics & Biostatistics
(see also 060, 670, 725, 727,

. 920)

545 Anatomy

546 Cytology

547 Embryology

548 Immunology

550 Botany

560 Ecology

562 Hydrobiology

564 Microbiology & Bacteriology

566 Physiology, Animal

567 Physiology, Plant

569 Zoology

570 Genetics

5§71 Entomology

6§72 Moleculsr Biology

576 Nutrition and/or Dietetics

578 Biological Sciences, General

579 Blological Sciences, Other*

PSYCHOLOGY

600 Clinical

610 Counseling & Guidance

620 Developmental & Geronto-
logical

630 Educational

635 School Psychology

641 Experimental

642 Comparative

643 Physiological

650 Industrial & Personnel

660 Personality

670 Psychometrics (see also 050,
544, 725, 727, 920)

680 Social

698 Psychology, General

699 Psychology, Other®

SOCIAL SCIENCES

700 Anthropology

708 Communications*

710 Sociology

720 Economics (see also 501)

725 Econometrics (see also 050,
544, 670, 727, 920)

727 Statistics (see also 050, 544,
670, 725, 920)

740 Geography

745 Area Studies®

751 Political Science

752 Public Administration

755 International Relations

770 Urban & Reg. Planning

798 Social Sciences, General

799 Social Sciences, Other*

HUMANITIES

B02 History & Criticism of Art

804 History, American

805 History, European

B06 History, Other*®

807 History & Philosophy of
Science

808 American Studies

809 Theatre and Theatre
Criticism

830 Music

831 Speech as a Dramatic Art (see
also 885)

78
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832 Archeology

833 Religion (see also 881)

834 Philosophy

835 Linguistics

836 Comparative Literature
878 Humanitles, General
879 Humanitles, Other*®

LANGUAGES & LITERATURE

811 American

812 English

821 German

822 Russian

823 French

824 Spanish & Portuguese
826 Italian

827 Classical®

829 Other Languages®

EDUCATION

900 Foundations: Social &
Philosoph.

910 Educational Psychology

908 Elementary Educ., General

9089 Secondary Educ., General

918 Higher Education

919 Adult Educ. & Extension
Educ.

920 Educ. Meas. & Stat.

929 Curriculum & Instruction

930 Educ. Admin. & Superv.

940 Guid., Couns., & Student
Pers.

960 Special Education (Gifted,
Handicapped, etc.)

960 Audio-Visual Media

TEACHING FIELDS

970 Agriculture Educ.

972 Art Educ.

974 Business Educ.

976 English Educ.

978 Foreign Languages Educ.

980 Home Economics Educ,

982 Industrial Arts Educ.

984 Mathematics Educ.

986 Music Educ.

988 Phys. Ed., Health, & Recre-
ation

989 Reading Education

9880 Science Educ.

992 Social Science Educ.

993 Speech Education

994 Vocsational Educ.

996 Other Teaching Flelds®

998 Education, General
'999 Education, Other*

OTHER
PROFESSIONAL FIELDS

881 Theology (see also 833)

882 Business Administration

883 Home Economics

884 Journalism

885 Speech & Hearing Sciences
(see also 831)

886 Law & Jurisprudence

B87 Social Work

891 Library & Archival Science

B97 Professional Field, Other®

899 OTHER FIELDS*
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The weighting system used in this report to "blow up" the numbers of
sample cases to represent a simulated population are significantly different
from those used in the biennial Profile reports and other reports based on the
same data banks. In the other reports, two weights are used. One shows the
number of cases within the cell which the sample represents, the other com-
pensates for nonresponse of sample members within the cell. The product of
these two weights provides a parameter value for the cell, and, by summation
across the cells, for the entire science and engineering Ph.D. population.

In this report, we were not concerned with representing the entire pop-
ulation, except in the Introduction, where there was an accounting for those
deceased, retired, or nonresponding. For this purpose, the nonresponse weight
would of course be inapplicable. Only the sample weights were therefore used
at this point. The effect of the sample weights was to insure that the
populous cells, with the sparest sampling, were properly represented, as would
the smallest cells, in which the sample was 100 percent.

In the later portions of the report, we were not concerned with trying
to estimate population parameters, but only to accurately represent the
field, sex, and cohort proportions within the group of active respondents.

For this also, weights for nonresponders would be irrelevant and misleading.
The sample weights were therefore retained throughout, with the result that
the numbers of reported scientists, by field group, employer category, or
primary work activity, or for the total combined, would not even approximate
the totals for the whole population, as given in the other reports. The focus
here was on patterns within the employed respondent groups, not on population
parameters, and the weights used were selected accordingly.
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