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ABSTRACT

A statistical and narrative summary of the results of
the 1985-1986 Survey of Earned Doctorates is presented. Basic
information, such as sex, field of study, institution, and year of
Ph.D., is presented for all of the 31,770 doctorate recipients, while
complete questionnaire data are included for 29,696 Ph.D. recipients.
Research and applied-research dortorates in all fields are covered,
excluding degrees such as the M.D., D.D.S, 0.D., D.V.M., and J.D.
Tables provide the following information for 1986: number of
doctorate recipients by sex and subfield; number of doctorate
recipients by citizenship, racial/etkvic group, and subfield;
statistical profile of doctorate recipients by field of doctorate:
sources of support in graduate school of doctorate recipients by sex
and summary field; state of doctoral institution of doctorate
recipients by sex and summary fieid; and statistical profile of
doctorate recipients by racial/ethnic group and citizenship status.
Also covered are: the number of doctorate recipients by subfield,
1976-1986; demographic trends of docteiate recipients in 30 selected
fields, 1958-1986; and trends in postgraduation plans of doctorate
recipients in 30 selected fields, 1958-1986. The questionnaire and
specialties list are appended. Thirteen tables and ten figures are
included. (SW)
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HIGHLIGHTS

The 31,770 research doclorates earned in 1986 represented 1.8 percent more than the number earned 1n 1985,
and they comprised the largest cohort of the past 10 years. During this period, the number of doctorates 1n
the natural sciences and engineering was on the upswing, with the steepest climb made by engincers. The
sharpest decline was in humanities, followed by education and the social sciences.

During the past 25 years, the percentage of doctorates eamed by U.S. citizens decreased from 85.6 percent
(in 1962) 10 72.3 percent (in 1986). Correspondingly, the percentage of temporary visa-holders increased
from 10.8 to 16.6 percent of new doctorates. While the number of temporary residents increased in all
fields, the largest gains were among engineers and physical scientists.

For the most part, there has been a general erosion in the number of men caming Ph.D.s, with a
corresponding gain in the number of women doctorates. In 1986, women carned 35.4 percent of the
doctorate degrees from U.S. universities. Despite this advance, women comprised only 21.2 percent of new
doctorates in the natural sciences and engineering,

Changes in racial composition contrasted with stable sizes of cohorts. The numbers of both black and
white Ph.D.s declined, especially within the U.S.-citizen stratum. On the other hand, Asians and
Hispanics--especially temporary residents--enlarged their presence.

Fields in which the majority or plurality of Ph.D.s reported primary support from university-related sources
were the natural sciences and engineering; in all otier fields, personal sources of support were more ofen
reported. Furthermore, time trends showed a significant erosion of federal support for doctorate students in
all fields.

Doctorates in the biological sciences, especially in biochemistry, were the most likely to plan a
postdoctoral study appointment (66.1 percent and 78.5 percent, respectively). The most typical reason for
deciding to take a study appointment was to obtain additional research expericnce in their doctoral field. Of
the recipients who planned employment, 19.7 percent seriously considered pursuing postdoctoral study but
decided against it. The most frequent reason for deciding against the postdoctorate was having a more
attractive employment opportunity.

When the data were disaggregated below the level of broad field, 50me important contrasts emerged. Trend
tables showed that despite the recent increase in Ph.D.s in the physical sciences, the number of
mathematicians sharply declined. Recent growth in the broad field of life sciences also belied a drop in the
number of biological science Ph.D.s. Conversely, an increase in clinical psychologists and economists was
in contrast with the decline evidenced among social sciences overall

Another observation was that doctorates in some subficlds tended not to resemble colleagues under the same
umbrella broad field; rather, they parallcled doctorates in other broad fields. For example, economists were
more like natural scientists than social scientists in their demographic characteristics, sources of support,
time lapses, and postgraduation plans.

Data disaggregation also highlighted the fact that some disciplincs became predominantly female in the
1980s--health sciences, psychology, education, and languages and literature. On the other hand, women
remained underrepresented (under 20 percent) in most physical sciences, cngineering, and agriculture.

Doctorate recipients evidenced different patterns of financial support not only across the seven broad fields
but also within these fields. For example, 66.8 percent of clinical psychologists reported self-support as
their major source in 1986, compared with 48.6 percent of other psychologists.

Total time-lapse to degree completion has risen in every field but was evidenced mainly after 1971. The
total time to cam a doctorate had declined steadily over the decade of the 1960s, while registered time rose
very slightly. One implication is that exiernal forces influenced the shortening of total time during the
1960s--perhaps through increased federal support and favorable market conditions for academicians.

The percentage of new Ph.D.s who planned employment following the reccipt of the Ph.D. has declined
steadily since data were first collected in 1958, while those with study plans increased. The group with the
highest percentage planning employment has been education doctorates, especially those specializing in
science teaching.
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NOTICE: The project that is the subject of this report was approved by the Governing
Board of the National Research Council, whose members are drawn from the councils of
the National Academy of Sciences, the National Academy of Engineering, and the Institute
of Medicine. The survey project is part of the pregram of the Office of Scientific and
Engineering Personnel (OSEP).

This report has been reviewed by a group of persons other than the author according to
procedures approved by a Report Review Committee consisting of members of the
National Academy of Sciences, the National Academy of Engineering, and the Institute of
Medicine.

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of
distinguished scholars engaged in scientific and engineering research, dedicated to the
furtherance of science and technology and to their use for the general welfare. Upon the
authority of the charter granted to it by the Congress in 1863, the Academy has a mandate
that requires it to advise the federal government on scientific and technical matters.
Dr. Frank Press is president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the
National Academy of Sciences, as a parailel organization of outstanding engineers. It is
autonomous in its administzation and in the selection of its members, sharing with the
National Academy of Sciences the responsibility for advising the federal government. The
National Academy of Engineering also sponsors engineering programs aimed at meeting
national needs, encourages education and research, and recognizes the superior
achievements of engineers. Dr. Robert M. White is the president of the Natic: al Academy
of Engineering.

The Institute of Medicine was established in 1970 by the National Academy o Sciences
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policy matters pertaining to the health of the public. The Institute acts under the
responsibility given to the National Academy of Sciences by its congressional charter to be
an adviser to the federal government and, upon its own initiative, to identify issues of
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accordance with general policies determined by the Academy, the Council has become the
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PREFACE

This report presents a brief summary of the results of the 1985-86 Swvey of Earned
Doctorates, wiich has been conducted each year since 1958 by the National Research
Council's Office of Scientific and Engineering Personnel (OSEP) and its predecessor, the
Commission on Human Resources. Questionnaire forms, distributed with the cooperation
of the graduate deans of U.S. universities, are filled in by graduates as they complete all
requirements for their doctoral degrees. The doctorates reported here were eamied during
tue period July 1, 1985, through June 30, 1986, and include resezrch and applied-research
doctorates in all fields. Professional degrees such as the M.D., D.D.S., O.D., D.V.M.,,
and J.D. are not covered by this survey. A full list of degrees included can be found on the
inside back cover. For convenience throughout this report, "Ph.D." is used to represent
any of the doctorate degrees covered by the survey.

Responses were received from 29,696, or 94 percent, of the 31,770 persons who
earned the doctorate in fiscal year 1986. When individuals did not complete the
questionnaire, abbreviated records were compiled using information from the universities’
commencement bulletins. As a result, basic information--such as sex, field, institution,
and year of Ph.D.--is available for all of the 31,770 doctorate recipients.

This Summary Report is the twentieth in an annual series of reports that began in 1967.
Trend data from earlier periods can be found in the book A Century of Doctorates: Data
Analyses of Growth and Change (National Academy of Sciences, 1978). All survey
responses become part of the Doctorate Records File (DRF), a virtually complete data bank
on doctorate recipients from 1920 to 1986. More than five-sixths of the 850,448 records
now in the DRF have come from results of the 1958-1986 surveys. For doctorates granted
during the 1920-1957 period, infcrmation was compiled from commencement bulletins,
registrars' records, and other published material.

The conduct of the Survey of Earned Doctorates, the maintenance of the resulting data
file, and the publication of this report are funded jointly by the National Science
Foundation, the National Institutes of Health, the U.S. Department of Education, the
National Endowment for the Humanities, and the U.S. Department. of Agriculture. The
Office of Scientific and Engineering Personnel /OSEP) thanks these agencies for their
suppert. The intevest, aid, and counsel of Mary Golladay (NSF), the project officer for the
agencies, are appreciated. In addition, Felix Lindsay of the National Science Foundation,
Charles Sherman of the National Institutes of Health, Jeffrey Thomas of th= National
Endowment for 1e Humanities, Samuel Peng and Susan Hill of the U.S. Department of
Education, and K. Jane Coulter and Marge Stanton of the U.S. Department of Agriculture
have provided constructive advice on the design and analysis of the survey, a contribution
that increases its relevance to national policy issues. We also express our thanks to the
graduate deans in the doctorate-granting institutions for their continuing interest in and
assistance to this project.




The Survey of Earned Doctorates is conducted under the administrative supervision of
Susan Coyle. Yupin Bae was responsible for the development of the summary statistics as
well as the production of most graphics. Special appreciation goes to Eileen Milner, whc
supervised the coding and editing of the data; to George Boyce, manager of OSEP's Data
Processing Section; to Joseph Finan and Maren Herman, who were responsible for the
computer programming and processing; to Dorothy Cocper, project assistant, who was
responsible for the production of the manuscript; and to Cynthia Woods for her expertise in
desk top publishing. Thanks also go to Linda S. Dix, OSEP's reports officer, who edited
the draft and fina’ manuscripts.

OSEP is concerned with those activities of the National Research Council that
contribute to the more effective development and utilization of the nation's scholars and
research personnel. Its programs seek tc strengthen higher education and to develop better
understanding of the education process. It is hoped that reporting of the present data to
educational institutions, government agencies, and professional societies will facilitate
planning in higher education. Suggestions for improvement of the content or format of the
repoit, other comments, and questions are welcome.
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INTRODUCTION

Doctorate recipients from U.S. universities numbered 31,770 in 1986, an increase of
1.8 percent from tne previous year. While the 1986 cohort was the largest since 1976, the
number still falls decidedly short of the peak reached in 1973, when 33,755 research
doctorates were earned. Moreover, the U.S.-citizen component of the class of 1986
continued a decline that began in the 1970s.

Selected statistics from the 1986 Survey of Earned Doctorates are highlighted in this
Teport, as are trend data on Ph.D.s fron: the comprehensive Doctorate Records File (DRF).
Frequently requested data--trends in broad field data and uic demographic characteristics of
Ph.D.s--are presented here. Also featured are data on sources of support in graduate
5chool, time-to-degree completion, and postgraduation plans of these new Ph.D.s.

The report's special section focuses on within-field differences; the seven broad fields
are broken out into 30 cluster fields to examine once again recipients’ demographic
variables, sources of suppor, iime-to-degree, and postgraduation plans. Reporting only at
the broad field level may miss interesting comparisons that emerge from a finer level of
disaggregation; at the worst. it ziay overlook countertrends. As an example of the former,
teasing out the data uncovered similarities among doctorates in the clusters of chemistry,
biochemistry, and chemical engineering--similarities that may have gone unnoticed had the
discussion been generalized to broad fields of physical sciences, life sciences, and
engineering. Additionally, the traditional clustering of health sciences within life sciences
obscures dissimilarities between health scientists and other natural scientists, and the
clustering of economics within social sciences obscures the strong similarities between
economists and natural scientists. Finally, reporting only the recent increase in the broad
field of physical sciences would have eclipsed the rather sizeable decrease occurring in the
mathematics cluster.

Last year's special section focused on women and minority U.S. doctorate recipients.
There have been few changes in their distributions from 1985 to 1986. The largest increase
was in the proportion of women among American doctorates; they rose from 39.1 to
40.9 percent in 1986. The percentage of U.S. black recipients showed the greatest
decline, from 4.0 to 3.6 percent, the smallest percentage of U.S. blacks since 1974.

Other recent reports highlighted types of U.S. baccalaureate sources of Ph.D.s,
measured by absolute numbers of doctorates and by numbers relative to the size of the
B.A. cohort (1984), and employment plans and citizenship characteristics of new Ph.D.s
entering the U.S. labor force (1983).
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TRENDS IN THE NUMBER OF DOCTORATES

The 31,770 research doctorates earned in 1986 topped the number earned in any other
year of the 1977-1986 decade. In that 10-year period, the number of degrees was
remarkably stable year to year, and the 1986 figure is but 1.8 percent higher than in 1985.
Nonetheless, this small change represents the widest variance from the decade's average of
31,277 Ph.D.s per annum.

When the frame of reference is enlarged to look at trends since 1960, the stability of the
past decade is even more remarkable (see Table A, below, and Figure 1, page 3). In the
late 1950s, the number of doctorate recipients grew annually by 5 percent. In the 1960s,
the rate of growth in doctorate degrees doubled, then tripled. In the early 1970s, the
growth rate slowed, reached the 1973 peak, then reversed direction in 1974 and finally
s.abilized in 1977.

When the total number of degrees is disaggregated into seven broad fields, the decade's
pattern of stability virtually disappears (see Table B, page 4). Doctorates in the natural
sciences and engineering increased, with engineering in particular experiencing rapid
growth. Doctorates in humanities declined the most, falling 36 percent since 1973. The
numbers of doctorates in education and in social sciences also dropped: both fields had
their peaks in 1976, and in 1986 they had fewer recipients by 14.5 percent and 6 percent,
respectively.

TABLE A: Doctorates Awarded by U.S. Universities, 1960-1986

Year Number Year Number Year Number
1960 9,733 1969 25,743 1978 30,875
1961 10,413 1970 29,498 1979 21,237
1962 11,500 1971 31,867 1980 31,017
1963 12,728 1972 33,041 1981 31,353
1964 14,325 1973 32,755 1982 31,096
1965 16,340 1974 33,047 1983 31,216
1966 17,949 1975 32,951 1984 31,277
1967 20,403 1976 32,946 1985 31,211
1968 22,936 1977 31,716 1986 31,770
il )
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FIGURE 1 Doctorates awarded by U.S. universities, 1960-1986.

The relevance of thesc numbers must be viewed in the context of two factors. The first
is the existing field size. For example, the size of the 1986 cohort of
physicists/astronomers (n=1,187) was nearly equal to the cohort of agricultural scientists
(n=1,157). However, the number of new physics/astronomy Ph.D.s was lower relative to
their existing pool {estimated at 23,852) than the number of new agriculiuralists relative to
their pool (estimated at 15,666).1 If the age distributions of these fields are roughly similar
this suggests that the number of rew Ph.D.s required to replace experienced doctorates
who are or will be retiring will be larger in the former field than in the latter.

The relevance of these numbers must also be viewed in terms of whether the field is
growing or declining. Other things equal, a smaller number of new Ph.D.s will be
required in fields experiencing decline than in fields requiring growth. Little research has
evaluated replacement requirements by field, and such research is strongly needed. Tc
shed light on these requirements, it is suggested that Ph.[. supply data from the Survey of
Earned Docicrates (SED) be used in conjunction with Ph.D. employment data gathered by
the Survey of Doctorate Recipienws (SDR). Also conducted by the National Research
Council, the SDR is a biennial follow-up survey which samples approximately one out of
eight doctorate recipients from the SED in the fields of science, engineering, and
humanities. Estimates of attrition as well as the number of new job openings can be
derived from the SDR.2

1 Doctoral labor force estimated by the National Research Council, Office of Scientific and Engineering
Personnel, 1985 Survey of Doctorate Recipients.

2 See, e.g., Peter D. Syverson and Lomna E. Forster, "New Ph.D.s and the Academic Labor Market,” paper
presented at the annual meeting of the Council of Graduate Schools, December 7, 1984.
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1ABLE B: Doctorates Awarded by U.S. U_..versities, by Broad Field and Sex, 1977-1986

Year of Doctorate
Field 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Total All Fizlds 31,. . 30,875 31,237 31,017 31,353 31,096 31,216 31,277 31,211 31,770
Men 23,858 22,553 22,300 21,610 21,461 21,005 20,718 20,598 20,500 20,526
Women 7,858 8,322 8,937 9,407 9,892 10,091 10,498 10,679 10,711 11,244
Physical Sciences* 4,379 4,195 4,299 4,111 4,170 4,291 4,426 4,452 4,532 4,808
Men 3,949 3,754 3,803 3,609 3,667 3,715 3,809 3,795 3,818 4,033
Women 430 439 496 502 503 576 617 657 714 775
Engineering 2,643 2,423 2,490 2,479 2,528 2,646 2,781 2,913 3,167 3,376
Men 2,569 2,376 2,428 2,389 2,429 2,522 2,657 2,762 2,969 3,151
Women 74 53 62 90 99 124 124 151 198 225
 Life Sciences 4,920 5,040 5,223 5,461 5,611 5,705 5,545 5,749 5,759 5,720
Men 3,892 3,881 3,952 4,047 4,076 4,070 3,827 3,959 3,895 3,777
Women 1,028 1,159 1,271 1,414 1,535 1,635 1,718 1,790 1,864 1,943
Social Sciences 6,073 6,039 5,961 53,856 6,142 5,836 6,058 5,903 5,721 5,841
Men 4348 4,178 3,969 3,811 3,945 3,679 3,676 3,489 3,365 3,362
Women 1,,25 1,861 1,992 2,045 2,197 2,157 2,382 2,414 2,356 2,479
Humanities 4,562 4,231 4,139 3,867 3,748 3,558 3,496 3,531 3,425 3,461
Men 2,903 2,635 2,547 2,335 2.200 2,049 1,965 1,942 1,939 1,896
Wumen 1,659 1,596 1,592 1,532 1,548 1,509 1,531 1,589 1,489 1,565
Education 7,455 7,194 7,385 7,587 7,497 7,252 7,163 6,796 6,722 6,602
Mca 4,87C 4,339 4,277 4,204 3,957 3,712 3,552 3,330 3,238 3,012
Women 2,585 2,855 3,108 3,383 3,540 3,540 3,611 3,466 3,484 3,590
Professicaal Fields 1,660 1,741 1,717 1,634 1,622 1,784 1,725 1,918 1,857 1,936
Men 1,311 1,389 1,309 1,201 1,160 1,238 1,219 1,314 1,260 1,277
Women 349 352 -408 433 462 546 506 604 597 659
4 X * Inc’ des mathematics anid computer sciences. o 14
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Citizenshi; Status

In the last 25 years, the citizenship composition of the doctorate cohort changed
significantly (see Table C, page 6). The most dramatic changes were in the proportions of
U.S. citizens and temporary visa-holders: U.S. citizens declined from 85.6 percent in 1962
to 72.3 percent in 1986, v:hereas temporary residents increased from 10.8 to 16.6 percent
of the doctorates. (The proportion of permanent residents increased slightly from 2.4 to
4.5 percent. The remaining 6.6 percent of doctorates did not report their citizenship
status.) Most of the shift occurred in the last 10 years. While the numbe. of temporary
visa-holders increased in all fields, the growth was most pronounced among engineers and
physical scientists.

The temporary status of doctorate recipients may be an issue for long-range planning
because relatively fewer of these recipients remain in the U.S. after completion of their
degrees and because their particular status is at times dependent on the state of this nation's
international relations and immigration policies. The percentage of temporary residents
wio reported on the Survey of Earned Doctorates (SED) that they intended to remain in the
U.S. following graduation was much lower than that of U.S. citizens and permanent
residents (35.6 percent versus 92.4 and 74.5 percent). However, because these figures
were derived from that component of the cohort who reported definite postgraduation plans
(about two-thirds of the recipients), data on the final thir? would be helpful to illuminate
whether temporary visa-holders leave thz U.S. following 1 ceipt of the doctorate degree.

Additional information on the location of postdoctoral activity of the other third of
recipients is available through the biennial Survey of Doctorate Recipients (SDR), whose
most reccut data are from 1985. The third of 1983 SED respondents who did not report
postgraduation location were matched against the 1985 SDR. (A two-year gap was chosen
10 allow for expiration of students' temporary visas.)

The SDR data on recipients who did not report location on the SED survey show the
following with a U.S. location: 97.8 percent of U.S. citizens, 96.5 percent of permanent
visa-holders, and 51.5 percent of temporary visa-holders. Along with data from Table D
(page 7) and Appendix A, Table 5 (pages 56-57), the picture emerges that between one-half
to two-thirds of temporary visa-holders do not remain in the U.S. following the receipt of
the degree.

Thus, the growth trends noted above in engineering and physical sciences may change
to flat trends. To illustrate, in 1977 there were 4,379 Ph.D.s earned in the physical
sciences; by 1986 the number had grown to 4,808. Of the 1977 group, 1,554 U.S. and
permanent-resident physical scientists reported that they had definite employment
commitments in the U.S. They were joined by 50 temporary visa-holders, bringing the
total to 1,604. In 1986, the comparable numbers were 1,395 U.S. citizens and permanent
residents and 180 temporary visa-holders, a total of 1,575.

The decline in the number of U.S. and permanent residents getting Ph.D.s does not
seem to be tied to demographic trends. On the contrary, in the last 25 years changes in the
size of the relevant population pool for doctorate recipients differ>d considerably from
changes in the numbers of new Ph.D.s. Because the median age at Ph.D. for U.S. and
permanent residents was 33.8 years in 1986, a relevant population pool is the group of
25 -to 34-year-olds with 16 or more years of education, whose usual place of residence is
the United States (this pool includes permanent visa-holders but not temporary ones).

Figure 2, page 7, displays the growth trend of that population pool, indexed to 1962
figures, and compares the similarly indexed growth in U.S. and permanent-resident
Ph.D.s. Growth in the Ph.D. cohort ran well ahead of the population curve prior to 1978,
but it has since declined. The implication is that to keep the supply of new doctorates at a
steady or increased rate, a greater proportion of college graduates will have to be
encouraged intc graduate school, perhaps with underrepresented groups being targeted or
the pool of temporary visa-holders will have to be encouraged to remai. in the U.S.
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TABLE C: Percentage Distribution of Doctorate Recipients, by Citizenship and Broad

Field, 1962-1986*

Year of Doctorate _

Field 1962 1966 1970 1974 1978 1982 1986
Total, All Fields

U.S. Citizens 85.6 83.4 84.5 79.7 819 784 723

Permanent Visas 24 3.5 53 5.5 4.4 39 4.5

Temporary Visas 10.8  10.6 8.7 102 11.1 135 16.6
Physical Sciences

U S. Citizens 84.8 82.0 §2.2 73.8 763 727 625

Permanent Visas 2.2 3.4 6.3 7.5 6.1 4.7 5.0

Temporary Visas 11.9 11.9 10.1 14.8 154 195 26.2
Engineering

U.S. Citizens 76.5 73.4 73.2 55.7 52.0 442 4038

Permanent Visas 4.9 6.3 12.5 16.4 134 112 10.2

Temporary Visas 17.9 16.7 13.7 224 317 389 40.6
Life Sciences

U.S. Citizens 79.8 77.3 80.2 74.3 799 80.8 759

Permanent Visas 2.7 3.3 52 6.4 43 3.2 3.6

Temporary Visas 16.7 18.0 13.9 14.7 133 131 15.2
Social Sciences

U.S. Citizens 85.4 83.4 85.1 82.7 848 822 77.9

Permanent Visas 2.1 3.7 4.9 3.6 3.5 34 3.8

Temporary Visas 10.5 10.2 8.7 8.8 8.1 92 11.5
Humanities

U.S. Citizens 90.7 88.3 89.6 87.4 89.3 849 78.8

Permanent Visas 2.4 4.3 4.7 4.2 33 39 4.4

Temporary Visas 4.6 4.5 3.8 4.2 4.7 6.4 9.3
Education

U.S. Citizens 94.5 94.6 94.6 90.6 90.3 86.6 84.7

Permanent Visas 0.8 1.0 1.2 1.4 1.8 2.0 2.5

‘Temporary Visas 43 3.5 34 4.2 5.7 7.9 7.1
Professional and Other

U.S. Citizens 82.5 81.9 78.2 J.3 80.0 76.5 70.8

Permanent Visas 2.2 3.9 5.5 4.8 39 3.7 4.8

Temporary Visas 13.3 9.6 12.7 9.5 13.7 140 15.6

*Details do not add to 100 percent where citizenship is unknown.




TABLE D: Percentage of Doctorate Recipients with Employment Commitments in the
U.S., by Citizenship and Broad Field, 1977 and 1986*

U.S. Citizen Permanen: Visa Temporary Visa
Field 1977 1986 1977 1986 1977 1986
Total, All Fields 949 924 85.4 745 23.7 356
Physical Sciences 97.1 96.0 84.0 80.9 25.5 49.6
Engineering 96.3 95.3 94.1 843 48.6  53.7
Life Sciences 94.1 939 75.4  56.1 92 13.1
Social Sciences 943 92.6 85.1 74.7 21.6 28.2
Humanities 92.7 89.6 87.3 742 21.1  27.1
Education 95.2 90.8 62.2 52.8 8.1 8.2
Professional Fields 95.5 92.8 85.4 80.0 214 484

* Percentage based on total reporting definite postgraduation plans (17,215 doctorate
recipients in 1977 and 15,981 in 1986).
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Male and Female Doctorate Recipients

In addition to changes in citizenship composition, the trends in uegree production
among men and women also diverged during the 1977-1986 period (see Table B, page 4,
and Figure 3, page 9). In many fields, there was a reduction in the number of men earning
Ph.D.s and a corresponding gain in the number of women. By 1986, women earned
35.4 percent of the doctorate degrees from U.S. universities. Despite their advance,
however, women continued to be underrepresented in the natural sciences and engineering.

While U.S. women have been entering these fields in greater numbers, their presence
has been overshadowed by the concurrent growth in the number of foreign recipients.
These cohorts of non-U.S. citizens, especially temporary visa-holders, are more
predominantly male than their American counterparts, and they are tending to enter the
science and engineering pool at a faster rate than U.S. women. A Ph.D. "gap" was created
in the 1970s whea the number of American male recipients declined; the gap was partially
filled by American women, but to a greater extent it was filled by foreign citizens.
Moreover, the gap-filling role played by these two groups was not played uniformly across
these fields. One researcher has found a large, negative correlation (r =-.79) between the
fraction of women and the fraction of foreign citizens in engineering and the three broad
fields of science.3 U.S. wornen were closer to parity with U.S. men--at 40.9 percent--
than were all women vis-a-vis all men. This finding held true in all of the seven broad
fields; for example, among all engineers women were 6.7 percent, but among U.S.
engineers women were 10.1 percent.

Engineering was the single field in which both men and women increased their
numbers over the decade; at the same time, women enhanced their proportion of
engineering Ph.D.s from 2.8 percent in 1977 to 6.7 percent in 1986. Humanities was the
single field in which the number of doctorates earned by both sexes declined. The
reduction was smaller among women, however, and their downward trend was irregular:
it fact, there were more women doctorates in humanities in 1986 than in the previous year.
As a result of the sexes' differing rates of decline, the percentage of women humanists
increased from 36.4 percent in 1977 to 45.2 percent in 1986.

Education was the only one of the seven broad fields in whica the number of women
exceeded the number of men. (There were also more women than men in some non-major
fields, to be discussed in the special section below.) In 1986, women earned 54.6 percent
of the education doctorates. Nonetheless, the number of women was less than the peak
reached in 1983, when women became the majority of these degree earners. In terms of
types of education degrees, women received slightly more Pn.D.s than men (49.5 percent
versus 47.4 percznt) and slightly fewer Ed.D.s (47 percent versus 48.4 percent).

3 Robert McGinnis, "Interactions Between Labor-Market Adjustments and the Quality of Performarce in
Engineering: A Sociological Perspective,” Ithaca, N.Y.: Comell University, unpublished paper, 1987.
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Racial and Ethnic Status

The racial composition of new Ph.D. cohoris also changed between 1977 and 1986.
Table E (page 11) displays the number of doctorate recipients by gender, racial/ethnic
group, and citizenship status, 1977-1986. The smallest group getting Ph.D.s has
consistently been American Indians; the largest has consistently been whites. In between,
the order from low to high was: Hispanic, black, Asian. While the sequence of these
groups has remained the same, their sizes have changed. Hispanics and, especially, Asians
have increased their shares of doctorates earned; blacks and whites have decreased their
shares. The groups also display differences in their field distributions, and Table F
(page 12) shows those differences for U.S.-citizen doctorate recipients in 1986.

The decline in numbers of black and white Ph.D.s occurred primarily within the 11.S.-
citizen stratum. The most significant decline was among U.S. blacks. The number of
black American doctorates dropped from 1,116 to 820, a reduction of 26.5 percent, which
was not evenly distributed between the sexes. The number of Ph.D.5 awarded to 1J.S.
black males decreased by more than half, whereas the number awarded to U.S. black
women rose 15.5 percent. As evidenced in Table F, American blacks of both sexes tended
to cluster in the field of eduration.

In addition, the number of white American dociorates declined. Their 11 percent
reduction was also a result of losses among male recipients, which were only partially
offset by increases on the part of white women.

On the other hand, important gains were made by other groups. Chief among them
were Asians, especially those on temporary visas. In 1977, Asians earned 6.9 percent of
the doctorates, and by 1986 they earned 12.8 percent. Also, by 1986 Asians had become
the largest racial group (54.7 percent) of temporary-resident doctorates; whites had been the
biggest group in 1977. In addition, Asian Americans also increased their participant share,
from 1.4 perceni of U.S.-citizen doctorates in 1977 to 2.3 percent in 1986. Table F shows
that Asian Americans were largely concentrated in the life sciences.

The number of Hispanic Ph.D.s also increased in every citizenship stratum, especially
among the temporary-visa group. Hispanics earned 2.4 percent of the doctorates in 1977
and 3.6 percent in 1986. Much of the growth among the U.S. Hispanic group was
attributable to a rise in the number of wwomzn doctorates: by 1986, U.S. Hispanic women
were at near parity with their male counterparts (47.3 perceat). Like U.S. blacks, U.S.
Hispanics tended to cluster in the education field.

Finally, the numbers and proportions of American Indians went up over the decade,
peaking at 100 in 1986 (virtually all are U.S. citizens, although occasionally cohorts will
include Canadian and Latin American Indians). Because their numbers have always been
quite low, even small variations can change the picture quite dramatically. For example, in
1985, 58.1 percent of American Indian recipients were women, but in 1986 the balance
shifted, and 59 perceat were men. Despite the irregular trend, it does appear that the
number of American Indians receiving doctorates is gradually increasiny (0.2 percent in
1977; 0.3 percent in 1986).

20



TABLE E: Doctorate Recipients, by Sex, Race, and Citizenship, 1977-1986

Year of Doctorate
Race/Ethnicity 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
MEN
American Indian
U.S. 43 50 56 46 56 44 50 53 39 58
Permaneni Visas* - - - - - - 1 - - -
Temporary Visas* 4 1 3 - - - - - - 1
Asian
uU.S. 251 287 311 313 315 2831 312 338 329 347
Permanent Visas 488 531 564 513 499 444 431 389 437 412
Temporary Visas 955 1,114 1,253 1,282 1,341 1,567 1,731 1,982 2,137 2,252
Black
U.S. 684 584 551 499 499 483 412 427 379 321
Permanent Visas 70 65 52 63 80 81 73 81 117 106
Temporary Visas 236 252 288 305 339 340 339 382 354 275
Hispanic
uU.sS 310 317 308 256 275 344 288 313 300 299
Permanent Visas 36 52 52 48 47 52 45 47 50 7
Temporary Visas 210 251 310 280 321 247 288 252 294 288
White
U.S. 17,011 15,573 15,261 14,848 14,458 13,984 13,599 13,155 12,778 12,257
Permanent Visas 446 379 319 326 331 309 381 350 367 409
Temporary Visas 1,252 1,197 1,068 1,129 1,225 1,242 1,287 1,223 1,272 1,214
WOMEN
American Indian
U.S. 22 10 25 29 29 33 30 20 56 41
Permanent Visas* 1 - - - - - - - - -
Temporary Visas* - - - - - - - - - -
Asian
U.S. 88 103 117 145 150 171 180 174 187 180
Permanent Visas 83 111 110 131 109 108 120 118 116 111
Temporary Visas 163 197 210 190 223 262 275 313 389 387
Black
U.S. 432 449 505 533 514 564 509 326 533 499
Permanent Visas 8 8 6 11 17 15 10 21 14 20
Temporary Visas 13 18 32 26 33 33 24 37 41 38
Hispanic
uU.s. 113 156 154 156 189 191 250 222 261 268
Permanent Visas 15 13 25 25 15 27 24 24 23 36
Temporary Visas 22 38 38 48 68 47 54 48 67 83
White
uU.s. 6,054 6,238 6,659 7,145 7,521 7,689 8,074 8,168 7,926 8,281
Permanent Visas 143 152 157 142 159 154 163 163 167 183
Temporary Visas 196 175 195 201 207 216 252 267 295 290

* In most cases, non-U.S. American Indians are citizens of Canada or of Latin American countrics.

11

21




TABLEF: Race/Ethnicity, Sex, and Field of Degree of 1986 Doctorate Recipients (U.S. Citizens)
Field of Doctorate
Total Physical Engi- Life Social Professional
Race/Ethnicity Fields Sciences neering Sciences Sciences  Humanities  Education  and Other
U.S. Citizens
Total 22,984 3,003 1,379 4,342 4,548 2,728 5,595 1,389
Men 13,583 2,486 1,240 2,733 2,414 1,477 2,403 830
Women 9,401 517 139 1,609 2,134 1,251 3,192 559
American Indian
Total 99 8 6 23 20 7 26 9
Men 58 4 S 11 12 6 16 4
Women 41 4 1 12 8 1 10 5
Asian
< Total 527 107 80 152 69 30 58 31
Men 347 84 74 92 40 10 25 22
Women 180 23 6 - 60 29 20 33 9
Black
Total 820 25 14 64 163 70 421 63
Men 321 18 10 28 70 28 141 26
Women 499 7 4 36 93 42 280 37
Hispanic
Total 567 53 25 72 130 76 188 23
Men 299 41 22 39 75 38 68 16
Women 268 12 3 33 55 38 120 7
White
Total 20,538 2,714 1,224 3,958 4,080 2,496 4,820 1,246
Men 12,257 2,253 1,102 2,507 2,164 1,366 2,114 751

Wormen 8,281 46l 122 1,451 1,916 1,130 2,706 495




Sources of Support in Graduate Schen!

Since 1977, item 17 of the Survey of Earned Doctorates has asked recipients to
designate their primary sources of support from a list of 26 sources categorized along four
main lines: personal, university-related, federal, and "other." Within these categories, there
are different mechanisms. For example, personal or self-support may come from one's
own earnings, spouse’s earnings, family contributions, or loans. University support
comes usually through research assistantships or teaching assistantships but may also be
fellowships or work-study. Federal support comes through fellowships or traineeships
from various agencies, such as NSF, NIH, and the Department of Education. In the
“other” category are a variety of sources, such as Ford Foundation fellowships and
business support. This last category accounts for the smallest proportion of the total
primary financial support, about 6 percent.

Doctorate recipients evidenced different patterns of financial support among the seven
broad fields. In addition, the patterns shifted somewhat over time, the most significant
change being an erosicn of federal support (see Table G). A decade ago, 16.1 percent of
new recipients reported that the federal government was their primary supporter. In the
1980s, however, the government began to shrink its role in supporting doctorate recipients,
and almost all the agencies, except NSF and the Defense Department, pulled back on the
number of students they supported. Thus, by 1986, only 7.2 percent of the recipients
reported the federal government as their major support source. As a consequence, the
number of recipients relying on either self-support or university-related support :r~reased,
and field differences widened.

TABLE G: Primary Sources of Support in Graduare School, by Field, 1977 and 1986*

Primary Sources of Support
Personal University Federal Other
Field 1977 1986 1977 1986 1977 1986 1977 1986
Total All Fields  36.1 42.1 41.9 44.8 161 7.2 58 6.0
Physical Sciences 13.0 12.5 69.4 717 126 5.0 50 47
Engineering 17.8 16.4 59.6 677 124 5.6 102 10.3
Life Sciences 17.3 24.2 46.9 49.7 30.0 19.3 58 67
Social Sciences  35.8 49.7 35.8 384 226 6.7 57 53
Humanities 39.7 48.6 429 438 1.7 3.2 56 44
Education 66.2 79.0 20.6 133 85 24 47 52
Professional Fields 48.3 52.5 33.1 372 1.7 3.6 69 6.6

and Other

* Percentage based on total reporting primary source of support (17,195 doctorate
recipients in 1977 and 26,232 in 1986).
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In 1977, a majority of doctorate recipients in physical sciences, engineering, and life
sciences--and a plurality in the humanities--reported the university as their major support
source. In addition, i7.4 percent of these Ph.D.s reported federal funding as their major
support. However, as federal support began to dry up, the pattern changed. Table G
shows that by 1986, a larger share of physical scientists and engineers relied on university
support, but i. tontrast, a larger share of life scientists and humanists reported personal
sources of support. Moreover, the plurality of humanists, no longer supported by the
university, instead relied on self-support.

The decline in federal support also occurred among social scientists (22.6 percent
reported federal funding in 1977, versus 6.7 percent in 1986). In the earlier year, social
scientists were evenly split between their reliance on self-support and university-related
support; each source was reported by 35.8 percent of new doctorates. By 1986, the loss in
federal support was countered by a 13.9-point growth in the self-supporting share, while
the share relying on university support rose by only 2.6 points.

In the remaining broad fields of education and professional fields, recipients reported
personal sources by a wide margin in 1977 and by a still wider margin in 1986. The
9.1 percent that had primary reliance on federal support in 1977 had dwindled to
2.7 percent by 1986. For education doctorates, the decline in federal support coincided
with a decline in the rate of university-related sources, which resulted in a greater share
depending on self-support (from €6.2 percent in 1977 to 79.0 percent in 1986).

Median Time-to-Degrce

The time it takes to earn a doctorate degree, measured from the date of the first
baccalaureate, steadily increased over the 1976-1986 period. At the earlier year, the median
total time-to-degree was 8.6 years. In 1986, it was 10.4 years.

Additional variation was observed when the data were disaggregated by field. For
example, recipients in the natural sciences and engineering completed their degrees more
quickly than the doctorates in other fields, with physical scientists taking the shortest total
completion time--7.3 years in 1986. The recipients with the longest total time-to-degree
were educators--a median 15.7 years in 1986, more than double the completion time for
physical scientists. Figure 4, page 15, depicts the rising trends, the hierarchy of fields, and
the differences across fields.

Alternatively, time-lapse can be measured in terms of years registered for the Ph.D.
(see Figure 5, page 15). Like total time, registered time-lapse also increased over the 1976-
1986 period, but its increase was much less--from 6.0 to 6.8 years overall. In parallel
fashion, registered time increased in each of the seven broad fields. However, the
hierarchy of low to high was different from that for total time. (The reader should be
advised to note the differences in scaling on the y-axes of Figures 4 and 5 to avoid
misleading comparisons of slopes.)

Recipients with the shortest registered completion time were engineers--5.9 years in
1986. Recipients with the longest registered time were humanists--8.2 years in 1986. The
difference between total time and registered time was perhaps most pronounced in the field
of education. For educators, the median total time-to-degree in 1986 was 15.7 years, but
the median registered time was only half that--7.8 years. This difference reflects the
practice of many education doctorates to work for a number of years after earning a
baccalaureate and before beginning their doctorate program.
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Status and Type of Postgraduation Plans

As discussed above, the Survey of Earned Doctorates is administered at about the time
that recipients complete all of their degres requirements. It is at that time, then, that the
answer to item 19 applies--i.e., "What is the status of your current postgraduate plans?”
The new Ph.D.s can designate that they are reti . "ng to predoctorate employment or have
made another commitment; these responses a. categorized as "definite." Converscly,
recipients may specify that they are negotiating with an organization(s), are seeking a
position but have no specific prospects, or "other"; these selections are characterized as
"seeking."

The trend in: status of plans has been generally stable since 1976 (although the special
section, Field Differences, takes a longer view and shows marked changes occurring in
the late 1960s to early 1970s). As seen in Table H (page 17) 67.6 percent of new
doctorates had definite plans in 1976, not markedly different from the 66.3 percent in
1986. Where variation occurred was among fields. The field with the biggest share of
recipients with definite plans in 1986 was professional and other (72.4 percent). This
figure is lower than in 1976, when 77.0 perceat had definite plans. The field with the
lowest percentage with definite plans was humanities (57.2 percent). In contrast to the
reduction observed for professional degree-earners, the humanists' figure is higher than in
1976, when the parallel percentage was 54.9 percent.

Recipients were also asked to specify whether their postgraduation plans involved
employment or study, and here is where a more noticeable change took place. In 1976,
76.7 percent of new Ph.D.s planned to be employed. By 1986, that figure had declined to
69.0 percent. Correspondingly, study plans were reported by 16.6 percent of respondents
in 1976 and by 22.0 percent in 1986. (The remaining recipients did not report their plans.)

Again, Table H displays field differences. The highest share of doctorates planning
employment after graduation has consistently been in the field of education; in 1986, the
figure was 89.0 percent. The greatest percentage planning postdoctoral study was in life
sciences; the figure 1. {986 was 51.9 parcent. Life sciences was also the field in which the
greatst shift occurred between employment and study plans. (See the special section for
within-field differences and more exiended trend data )

Postdoctoral Study Decisions

While most of the items on the survey questionnaire pertained to objective data, two
asked for subjective responses. First, item 21A asked recipients with postdoctoral strdy
plans, "What was the most important reason for taking a postdoctoral appointment?"
Second, for recipients who considered further study but who chose employment, item 22D
asked, "Why did you decide against the postdcctoral?”

As it turned out, the proportion of recipients taking postdoctorates varied widely from
field to field, but the reasons for or against postdoctoral study clustered around certain
responses. To begi- with, few recipients outside the science and engineering fields--
8 percent or less--had postdoctoral study plans, in part because few such opportunitics
exist in fields where R&D funding is low. For this reason, the tables showing postdoctoral
study decisions (Tables I and J, pages 12 and 20) break the science fields out more finely
than the other broad fields. The field with the greatest percentage of docrorates wita study
plans was biosciences, particularly biochemistry (66.1 percent and 78.5 percent,
respectively). Men and women were about as likely to have planned postdoctoral study in
these fields. The next highest percentages were in chemistry and physics/astronomy,
where approximately half of the recipients had study plans.
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TABLE H: Type and Status of Postgraduation Plans, by Broad Field, 1976-1986%*

Year of Doctorate
Field 1976 1978 1980 1986
Total All Fields
Employr.2nt 76.7 74.7 75.6 69.0
Study 16.6 18.0 18.4 22.0
Definite 67.6 67.0 70.3 66.3
Seeking 25.7 25.7 23.8 24,7
Physical Sciences
Employment 55.6 57.0 59.8 50.5
Study 38.0 36.8 34.7 40.4
Definite 68.6 71.0 74.8 68.3
Seeking 25.0 22.8 19.7 227
Engineering
Employment 78.9 76.8 80.0 69.3
Study 15.5 16.3 13.5 19.2
Definite 67.0 69.3 73.7 60.8
Seeking 27.3 23.8 19.8 27.7
Life Sciences
Employment 49.2 46.3 44.8 40.5
Study 44.3 47.3 50.1 51.9
Definite 714 71.1 73.4 69.7
Seeking 22.1 22.6 21.5 22.6
Social Sciences
Employruent 83.3 79.2 81.5 75.6
Study 10.4 12.2 12.5 14.9
Definite 68.6 64.3 68.0 64.6
Seeking 25.2 27.1 26.0 25.9
Humanities
Employment 85.7 84.7 86.1 81.5
Study 44 54 5.6 8.0
Definite 54.9 56.0 58.8 57.2
Seeking 35.1 34.1 32.9 32.3
Education
Employment 91.9 90.2 91.6 01.0 89.0
Study 2.5 3.0 2.9 3.2 3.7
Def nite 69.9 66.9 70.4 69.6 69.2
Seeking 24.5 26.3 24.1 24.6 23.5
Professional Fields
Employment 91.6 92.2 92.0 90.8 87.4
Study 1.8 1.9 3.0 1.6 2.8
Definite 71.0 78.2 78.9 75.1 72.4
Seeking 16.5 15.9 16.1 17.3 17.7

* Details do not add to 100 percent where plans are unknown.
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The most typical reason respondents provided for deciding to take a study
appointment was to obtain aCditional research experience in their doctoral field (see
Table I). Between 40 and 70 percent of the respondents in every field--including the non-
sciences--chose this as the most important reason. For many scientists, the complex nature
of research has required the acquisition of specialized skills,* so the explanation of
wanting additional experience makes sense. In most of the natural sciences, the second
most frequently reported reason was the opportunity to work with a particular scientist or
research group; this consideration is also relevant to the development of specialized
knowledge. Together, these two reasons were cited by 73.3 percent of the doctorate
recipients who planned postdoctoral study in 1986.

On the other hand, the second most frequent reason reported by both chemistry and
biochemistry Ph.D.s was to switch into a different field of research. (In addition, more
than a third of these recipients who had definite employment commitments also switched
out of their degree subfield, although most commitments were made within the same broad
field.) Finally, for both socia! scientists and humanists, the second most frequent reason
provided for choosing a postdoctorate was that they could not obtain a desired type of
employment position. (Earlier discussion on trends in numbers of doctorates noted that the
number of recipients had been declining recently in both of these fields; the absence of
desirable employment may be a factor in this decline.)

Of the recipients who made employment plans, a fraction reported that they had
seriously considered pursuing postdoctoral study but had decided against it (19.7 percent;
see Table J). In every field the most frequent reason for deciding against the postdoctorate
was that respondents had more attractive employment opportunities (40.6 percent overall).
While this consideration seems to contradict the need to obtain more specialized skills, note
that it is based on a minority of recipients who said that they had considered undertaking
postdoctoral study.

As for the second most frequent reason against an appointment, recipients in two-thirds
of the fields stated that no postdoctorals were available; mathematicians, more than any
other Ph.Ds, reported such unavailability (37.5 percent). Inadequate stipends were also
frequently reported as deterrents. Only computer scientists (20 percent) and chemists
(15.8 percent) reported their second most frequent reason as little or no benefit being
derived from a postdoctoral appointment. In the case of computer scientists, this finding
was not surprising, given the low proportion who wanted postdoctorals (11.3 percent). In
the case of chemists, however, nearly half (47.2 percent) had planned for postdoctoral
study, so deciding against further study on the basis that it would provide little or no
benefit was not expected.

Note also that Appendix A, Table 2, pages 48-53, shows the percentage of recipients
with definite study plans, by field and sex, and that Appendix A, Table 5, pages 56-57,
shows the percentage by race and citizenship. Overall, men were more likely than women
to have planned a postdoctoral appointment (24.2 percent versus 18.0 percent), and
Mexican Americans were the least likely group to plan postdoctoral study (14.7 percent).
Both of these findings are at least partially dependent on fie.d differences between the sexes
and among the races, with women and underrepresented minorities concentrating in the
non-science fields where postdoctoral opportunities are few.

4 Sec discussion on pages 80-85 of Porter E. Coggeshall, Postdoctoral Appointments and
Disappointments, Washington, D.C.: National Academy Press, 1981.
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TABLE I: Reasons for Takirg Postdoctoral Study, by Field, 1986

Reasons for Postdoctoral Study*

Pa?it:ilng Additional Particular Switch  No Desired Other/

Field Postdocs  Experience  Gcientists Fields Employment Unknown
Total All Fields 7,004 3,945 1,189 672 487 711

% 22.0 56.3 17.0 9.6 7.0 10.2
Physics/Astronomy 51.7 70.2 17.9 54 2.6 3.9
Chemistry 47.2 57.2 14.7 15.5 8.9 3.6
Earth/Atmospheric/ 36.0 55.7 26.4 2.8 10.8 4.3

Marine Sciences

Mathematics 23.7 68.8 23.7 29 1.2 3.5
Computer Sciences 11.3 48.9 44.4 - 44 22
Engineering 16.2 579 19.0 6.2 9.4 1.5
Biochemistry 78.5 49.6 19.2 20.8 3.1 7.4
Other Biosciences 66.1 56.2 16.8 12.3 59 8.8
Health Sciences 15.4 51.3 25.2 5.0 34 15.1
Agricultural Science  23.3 58.1 15.6 59 133 7.1
Psychology 18.4 40.8 16.3 5.1 6.4 31.5
Other Social Sciences  11.0 63.2 8.9 4.3 9.2 14.4
Humanities 8.0 49.6 9.1 4.0 14.9 22.4
Education 3.7 55.3 15.9 6.1 6.9 15.9
Professional Fields 2.8 61.1 14.8 5.6 3.7 14.9

*Item 21A asked respondents with postdoctoral study plans to check one of the following
as the most important reason for taking a postdoctoral:

- "To obtain additional research experience in my doctoral field"
- "To work with a particular scientist or research group"

- "To switch into a different field of research”
- "Could not obtain the desired type of employment position"

- "Other reason"
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TABLE J: Reasons for Deciding Against Postdoctoral Study, by Field, 1986

Reasons Against Postdoctoral S}udv*

Totat

Field Aginst Avalsbe  Benhi  Inadoqate Employment Unknown
Total All Fields 6,257 1,255 690 809 2,542 961

% 19.7 20.1 11.0 12.9 40.6 15.4
Physics/Astronomy  17.9 99 12.2 18.8 49.8 94
Chemistry 18.3 5.5 15.8 13.5 58.9 6.3
Earth/Atmospheric/  23.6 237 8.6 6.5 49.6 11.5

Marine Sciences

Mathematics 24.1 375 5.7 5.1 42.0 9.7
Computer Sciences  17.5 1C.0 20.0 5.7 48.6 15.8
Engineering 16.7 18.4 15.9 13.6 44.8 7.2
Biochemistry 8.4 - 6.3 29.2 52.1 12.5
Other Biosciences 14.1 17.0 10.4 14.6 44.6 13.4
Health Sciences 22.8 15.9 9.1 19.3 35.8 19.8
Agricultural Science  20.C 20.8 9.5 11.7 51.5 6.5
Psychology 28.3 11.0 8.9 28.1 36.6 15.4
Other Social Sciences 21.2 27.0 8.7 10.2 39.3 14.8
Humanities 24.5 314 9.8 5.1 37.4 16.4
Education 18.2 19.6 12.5 9.1 33.8 25.0
Professional Fields  17.3 287 10.2 7.8 36.2 17.1

*Item 22D asked those with employment plans if they seriously considered postdoctoral
study; and, if yes, why did they decide against the postdoctoral:

- "No postdoctoral appointment available"

- "Felt that I would derive little or no benefit fron» a postdoctoral appointment"”

- "Postdoctoral available but stipend inadequate”

- "gad more attractive employment opportunity"

- " [hel'"




FIELD DIFFERENCES

Thus far, differences among the seven broad fields have been touched on in terms of
their demographic composition, sources of support, time-to-degree, and postgraduation
plans. In this section, these broad fields are broken into 30 selected "cluster” fields: 20 in
the sciences and 10 in the non-sciences. Demographic trends, time-to-degree patterns, and
trends in postgraduation plans are here reviewed for each of these clusters starting in 1958,
the year the Survey of Earned Doctorates began. In addition, comparisons of 1977 and
1986 data on major sources of support are made.

Demographic Trends

Appendix Table C, pages 66-71, displays the demographic trends at 2-year intervals
beginning in 1958. Doctorate production overall grew in the first half of this period,
peaking in 1973. Thereafter, production declined for a short while, rebounded, and then
leveled off. By 1986, the number of recipients overall was nearly 6 percent lower than in
1973, yet different production trends emerged when the data were disaggregated by cluster
field and demograplic characteristic. For example, in 1986 the number of Ph.D.s in
physical sciences was 8 percent less than in 1973, and the number in mathematics (which is
under the physical sciences umbrella) was 40 percent less. As noted above, the relevance
of new numbers is dependent on the size of the existing field as well as the demand for
replacement.

Demcgraphic disparities were also observed within fields. For example, women in the
humanities approached parity with men in 1986, when they earned 45.2 percent of the
Ph.D.s. However, within-field differences were more than apparent: women received only
20.2 percent of the new doctorates in philosophy, versus 58.4 percent in English and
American language and literature. Another type of difference was within engineering, in
which the average percentage of temporary residents was 40.6 percent. Nonetheless, the
proportion of temporary visa-holders ranged from a low of 36.8 percent in chemical
engineering to a high of «8.8 percent in civil engineering. Finally, broad field data can also
be compared with within-field differences. One such interesting comparison is between the
percentage of blacks earning Ph.D.s in the sciences and engineering (2.7 percent in 1986)
with the percentage earning doctorates in science teaching fields (12.8 percent).

Physical Sciences

» Size of cohort. Among the physical sciences, recent trends in size of cohort
appeared similar to the overall pattern described above. The growth evidenced in the
1980s, however, disguised the fact that the cluster field of mathematics never steramed the
decline that began in the 1970s. The 730 mathematics doctorates earned in 1986 were
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43 percent fewer than the 1,281 Ph.D.s earned in 1972. Note that the field of computer
sciences was added in 1977, and it attracted some scholars who might otherwise have
studied mathcmatics (or engineering). Yet even when the computer scientists were added
to the mathematicians, the combined number in 1986 (1,129) still represented a loss th.
was double the average size of decline (12 percent, instead of 6 percent). Moreover, the
field of mathematics decreased despite its attraction of the largest component of temporary
visa-holders of any of the physical sciences--37.3 percent.

* Gender. Women in the physical sciences have traditionally been underrepresented;
they were only 16.3 percent in 1986. When the survey began in 1958, women's largest
presence in the physical sciences was in mathematics--5.9 percent. By 1986, it was largest
in chemistry--20.8 percent.

* Racelethnicity. The racial composition of physical sciences subfields did not look
much like the overall picture. Asians were more heavily concentrated here than in the
general distribution, except in the earth and atmospheric cluster; Asians earned an especially
high share of computer sciences degrees (29.7 percent). Blacks were underrepresented in
all the clusters; their largest share of Ph.D.s was in chemistry (2.0 percent). Of all the
ggysical sciences, mathematics had the highest percentage of Hispanic degree-earners

percent).

* Citizenship. Temporary residents earned over a quarter of the physical sciences
degrees in 1986, principally in mathematics, as noted above. Permanent residents were
overrepresented in computer sciences, where they earned 11.8 percent of the degrees.

Engineering

* Size of cohort. In engineering, a renaissance, of interest brought the 1986 total
degree production to its second highest level ever. In 1986, 3,376 individuals earned
Ph.D.s in engineering, a number just 3.5 percent less than the 1971 peak of 3,498.

* Gender. Engineering semained the domain of male recipients. The percentage of
women was 6.7 percent overall and ranged from 3.2 percent in mechanical engineering to
11.1 percent in chemical engineering.

* Racelethnicity. Asians were more heavily concentrated in engineering than in any
other doctorate field, whereas whites were the least concentrated. The largest share of
Asia.s and the smallest share of whites were in chemical engineering. As in physical
sciences, blacks were underrepresented. The highest proportion of black engineers--
3.5 percent--was in civil engineering.

* Citizenship. Whereas the 1986 class of engineers was nearly the size of the 1971
cohort, a crucial difference was that only 40 percent of the 1986 cohort were U.S. citizens,
compared with 75 percent of the 1971 cohort. In civil engineering, the presence of U.S.
citizens was particularly low--31.5 percent. Mechanical engineering was also low in the
number of U.S. citizens (38.2 percent). The subfield with the highest share of Americans
was chemical engineering--46 percent; this subfield also had the highest percentage of
women, which recalls the large, negative correlation observed between women and foreign
citizens, discussed earlier (page 8).

Life Sciences

* . Size of cohort. The number of doctorates in the life sciences climbed to its highest
level in 1985--5,759 doctorates--and was substantially the same in 1986, when there were
5,720 recipients. Nonetheless, the number of biological scientists had already peaked to
date: microbiologists and bacteriologists peaked in 1970, biochemists in 1980, other
bioscientists in 1982. Morenver, there were 100 fewer agriculture recipients in 1986 than
in 1985. Health scientists increased, however, and peaked in 1986 with 772 Ph.D.s.

* Gender. In health sciences, women have dramatically increased their percentage,
and their share is the largest of any cluster field, 62 percent. Women earned slightly over a




third of the biological science doctorates, the second highest share of all the natural
sciences.

* Racelethnicity. American Indians earned 0.9 percent of the degrees in health
sciences--their largest share of any Ph.D. The shares of blacks and Hispanics within
agricultural sciences were relatively high and were the largest the groups had in any of the
natural sciences--5.7 percent and 6.2 percent, respectively.

* Citizenship. Individuals earning degrees in the biological sciences were pre-
dominantly American--approximately 80 percent. This was the Americans' largest share of
any of the natural science and engineering fields. In contrast with the other life science
fields, neaily a third of agricultural Ph.D.s were temporary visa-holders.

Social Sciences

* Size of cohort. Degrees in social sciences peaked at 6,142 in 1981 but dropped
5 percent, to 5,841 doctorates, in 1986. Still, two clusters were larger than in 1981:
economics (including econometrics) and clinical psychology (including counseling and
school psychology). The political science/international relations cluster fell to its lowest
ngmber in 20 years--490, or nearly half the number of doctorates conferred in peak year
1972.

* Gender. The entire loss of political scientists was made up of male recipients, for
the number of female political scientists increased, and their share rose from 10.3 percent in
1972 to 26.9 percent in 1986. Of all the social sciences, economics had, proportionately,
the fewest women (19.3 percent). On the other hand, men and women were at parity in
psychology, where the number of women increased while the number of men declined.

* Racelethnicity. Fsychology was also the specialty with the largest presence of
white doctorates (about 90 percent). Blacks earned a greater percentage of degrees in
political science and international relations than in any other field of science (7.7 percent).

* Citizenship. Of all the social sciences, economics had the largest presence of
temporary residents--31.5 percent. The smallest share of non-U.S. citizens was in
psychology, especially clinical psychology.

Humanities

* Size of cohort. In 1986, there were 3,461 doctorate humanists. As mentioned
earlier, this number represented a decline of 36 percent since the peak reached in 1973.
The loss was even greater among doctorates in philosophy (38.8 percent), English and
American language and literature (49 percent), foreign languages and literature
(51.5 percent), and, especially, history (53.7 percent). The rest of the humanities
disciplines did not face such heavy losses. In fact, at least one field grew larger: doctorates
in music grew by 36 percent between 1973 and 1986. In addition, there was relative
stability among some other large subfields such as linguistics, art history and criticism, and
religion. Finally, the addition of theatre as a specialty in 1977 had a slight effect on
increasing the number of doctorates conferred in humanities; the increase in 1986 was
2.6 percent.

* Gender. Women earned 45.2 percent of the humanities doctorates in 1986,
approaching parity with men. But when data were disaggregated by cluster field, the
pettern diverged. In languages and literature, the number of women exceeded men by
nearly 3 to 2. Conversely, in history the ratio of men to women was 2 to 1; in philosophy,
itwas4 to 1.

These distributions are puzzling, and differences in labor markets among the subfields
of humanities fuel the question. Data from a follow-up employment survey of humanities
doctorates show that the subfields with the highest unemployment rates were modemn
languages and literature and classical languages and literature; with the lowest
unemployment rates were American history and philosophy. Moreover, doctorates in




languages and literature had median annual salaries ranging from $32,600 to $34,100,
whereas dociorates in history and philosophy had median salaries ranging from $36,100 to
$37,3005 The association of more favorable markets with a larger presence of men in a
field would be interesting to pursue.

* Racelethnicity. The highest proportion of Hispanics in any doctorate field was in
the foreizn languages and literature cluster: 18.2 percent, more than five times their overall
share of 3.6 percent.

+ Citizenship. Except in foreign languages and literature, the proportion of non-U.S.
citizens was quite low. Humanities, like social sciences and education, seems not to attract
foreign citizens.

Education

*  Size of cohort. The number of doctorate recipients in education reached its peak at
7,725 in 1976 but fell by 14.5 percent to 6,602 recipients in 1986. Proportionately, most
of the decline has been in the science teaching areas, which include science, social science,
mathematics, agriculture, and nursing education. The peak in these science teaching
specialties was reached in 1972; by 1986 they had declined by 51.3 percent. The decline
does not neatly fit the pattern in the actual science fields, for while Ph.D.s in the social
sciences and mathematics have indeed been decreasing, degrees in agriculture and nursing
have not.

* Gender. In 1983, the number of women in education exceeded the number of men
for the first time, and this phenomenon continued through 1986. Nonetheless, men
continued to dominate in the subfield of education administration (see Appendix A,
Table 1, page 43). Moreover, men retained their dominant position in science education,
although that position appeared to be eroding: in 1986, the science education specialties
were 56.7 percent male.

* Racelethnicity. In education overaii. and in science teaching particularly, the
proportion of degrees earned by blacks was larger than in any other field. Blacks earned
3.8 percent of all education doctorates in 1986 and 12.8 percent of the degrees in science
teaching fields.

» Citizenship. Science teaching fields also attracted larger shares of non-U.S.
citizens, especially temporary residents, than did the remaining fields of education (science
teaching's share of temporary residents was 18.5 percent; other teaching, 8.8 percent;
nonteaching, 6.0 percent).

Professional Fields

* Size of cohort. 1986 was the peak year for doctorates in professional ficlds. ‘While
close to half of these 1,936 Ph.D.s were awarded in business and management, most of the
growth was outside the business specialties. Still, the business cluster experienced
continued growth, although at a slower rate than the rest of the professional fields.

* Gender. The share of women in business was 23 percent in 1986: not high, but
quite a large increase compared with the approximately 3 percent share attained during the
1958-1972 period. In the other professional fields, women's share was much higher--
43.7 percent.

* Racelethnicity. Business, more than any field outside the natural sciences and
engineering, attracted a large share of Asian degree-earners. Blacks and Hispanics,
however, were underrepresented.

* Citizenship. Of the non-sciences, business and management had the largest share
of temporary visa-holders (22.8 percent).

5 Betty D. Maxfield and Prudence Brown, Humanities Doctorates in the United States: 1985 Profile, pages
17 and 28, Washington, D.C.: National Academy Press, 1986.
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in languages and literature.
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The changes in male-female distribution that led to some disciplines becoming
predominantly female are shown in Figure 6, below. This figure depicts the typical p..:ern
of men's decrease anC women's increase in health sciences, psychology, and education as
well as the less prevalent pattern--of decreasing numbers of degrees earned by either sex--

Conversely, Figure 7 (page 20) displays the very slow progress made by women in the
physical sciences, engineering, and agriculture, fields in which women hold less than 20
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Sources of Support in Graduate School

As discussed on pages 13-14, the four basic avenues of financial support in graduate
school are personal, university-related, federal, and "other." In addition to differences
across the seven broad fields, different patterns emerged within fields (see Table K,
page 28).

Physical Sciences and Engineering

The 1977-1986 shift away from federal support affected the subfields differently.
Mechanical engineers, for instance, were most affected; their reliance on federal support
dropped 13 points, from 15.1 percent in 1977 to 2.2 percent in 1986. The displacement
was distributed among the other three categories, particularly to university-related sources.
Reliance on university sources was highest among -ecipients in physics/ astronomy--that
share rose from 75.8 percent in 1977 to 84.0 percen. m 1986.

Life Sciences

When life sciences were disaggregated, health sciences emerged as wholly different
from the rest of the science doctorates. In 1977, health scientists comprised the only
cluster field that had a plurality of recipients relying primarily on federal support. As
federal funding closed off, however, self-support became the most frequently reported
major source by 1986.

Social Sciences

As discussed in the general section, natural scientists and engineers typically replaced
federal support with university-related sources, but social scientists had a greater shift
toward self-support. The exception to the rule was made by the economists who, like
natural scientists, had a greater percentage of recipients shifting to university sources than
to personal sources. Most affected by the turn to personal sources were the clinical
psychologists, whose self-supporting percentage rose from 46.4 percent in 1977 to
66.8 percent in 1986. This kind of result was not as pronounced for other, generally more
research-oriented psychologists, whose self-support rose from 36.4 to 48.6 percent.

Humanities

Recipients in certain subfields of humanities also evidenced differences from the
general pattern of support for humanists. Typically, humanists replaced federal support
with personal support. However, Ph.D.s in history, philosophy, and foreign languages
reported greater percentages with support from university sources in 1986 than in 1977.

Education and Professional Fields

Not only did federal support decline for doctorate recipients in education, but also
university-related support was reported by proportionately fewer recipients in 1986 than in
1977. Percentages with primary personal support were greater in education than in any
other cluster. Finally, Ph.D.s in business and management shifted to university sources
rather than to self-support in 1986, but proportionately more doctorates in other
professional fields shifted to personal sources.




TABLE K: Primary Sources of Support of Doctorate Recipients in 30 Selected Fields,
1977 and 1986

Primary Sources of Support
Personal University Federal Other
Fields 1977 1986 1977 1986 1977 1986 1977 1986

TOTAL ALL FIELDS % 36.1 421 419 448 161 72 58 6.0

PHYSICAL SCIENCES
Physics and Astronomy 98 75 758 840 102 44 42 4.1
Chemistry 98 103 746 814 117 52 39 3.1
Earth/Atmos/Marine Sciences 17.3 189 564 709 194 6.1 70 4.1
Mathematics 177 140 641 742 118 53 64 6.5
Computer ciences 45.0 256 550 582 00 41 00 121
ENGINEERING
Electrical/Electronic 186 150 577 710 111 3.1 126 11.0
Chemical il0 71 653 786 139 86 98 5.7
Civil 213 236 603 587 78 62 106 11.5
Mechanical 151 167 612 697 151 22 86 114
Other 173 178 600 641 129 7.0 98 11.2
LIFE SCIENCES
Biochemistry 89 136 454 589 423 258 34 1.7
Microbiology/Bacteriology 145 214 425 537 402 200 28 4.9
Other Biosciences 16.5 21.1 474 501 315 247 46 4.1
Agricultural Sciences 179 205 612 593 89 49 120 153
Health Sciences 327 512 246 251 373 149 53 8.8
SOCIAL SCIENCES
Economics & Econometrics 249 277 521 562 142 53 8.8 108
Political Sci & Int'l Relations 36.0 42.8 37.1 412 159 6.8 110 9.2
Clin/Couns/School Psych 464 668 222 252 289 60 25 2.0
Other Psychology 364 486 386 412 221 78 28 25
Other Social Sciences 314 438 361 412 251 74 74 16
HUMANITIES
History 438 512 337 369 163 6.1 62 59
Philosophy 33.0 414 473 548 128 05 69 3.3
English & AmerLang & Lit  36.0 490 52.1 47.4 74 13 44 23
Foreign Lang & Lit 327 328 498 597 141 48 35 27
Other Humanities 449 531 376 383 106 31 69 5.6
EDUCATION/PROF FIELDS
Education, Nonteaching 68.2 816 189 11.1 84 23 45 50
Teaching, Science Fields 53.3 657 333 214 96 33 37 95
Teaching, Other Fields 61.1 723 246 19.6 86 28 57 53
Busiress & Management 40.8 408 452 487 71 29 68 16
Other Professional Fields 53.1 633 255 267 144 44 70 5.6




Median Time-to-Degree

In the general section, differences were examined by broad field in time elapsed to earn
the Ph.D. That section only looked at the period 1976-1986 but found increases in the
me Jan total and registered times-to-degree in every field in that period. ("Total time"
measures the period between earning the baccalaureate and earning the doctorate;
"registered time" is limited to that period a recipient indicates he or she is enrolled in
graduate school.) Upward trends are not inevitable progressions, however.

Total Time

Data from the entire survey show the following trend in total time: a gradual increase
from 8.4 years in 1958 to 8.9 years in 1961, decreasing to a low of 7.9 years in 1970 and
1971, followed by a steady rise to 1986's median total time of 10.4 years (see Figure 8).

Even when data were disaggregated, the phenomenon of lengthening time-lapse
occurred in every field (see Table L, page 30). Nonetheless, some fields were more stable
than others: doctorates in physics/astronomy, e.g., had the least variable time-lapse line.
What is more, recipients in some cluster fields did not always resemble those of other
clusters in the same broad field. For example, the time-lapse of health scientists was not in
step with time-lapse variations in the other life sciences. Indeed, health scientists did not
even follow time-to-degree patterns similar to those of natural scientists. When the 30
cluster fields were divided between the top 15 "shorter-time" and the remaining 15 "longer-
time" fields, all of the natural sciences and engineering except health sciences fell into the
15 "shorter-time" group. Second, economi¢ s did not fall into the "longer-time" group as
did all of the other social- and non-science fields. As with demographic characteristics,
both exceptions were further instances of health scientists resembling non-science
doctorates and of economists resembling natural scientists in their degree processes.

The three subfields v/ith the shortest total time-to-degree (6.5, 6.8, and 7.3 years) were
drawn from three different broad fields, but had a single discipline in common: chemistry.
These three were chemistry (physical sciences), chemical engineering (engineering), and
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TABLE L: Median Total Years to Degree of Doctorate Recipients in 30 Selected Fields,

1958-1986
Median Total Years
Fieids 1958 1962 1966 1970 1974 1978 1982 1986
TOTAL ALL FIELDS 84 88 82 79 85 89 96 104
PHYSICAL SCIENCES
Physics and Astronomy 64 70 64 65 72 13 714 13
Chemistry 55 58 55 56 60 64 60 65
Earth/Atmos/Marine Sciences 7.5 81 74 77 81 79 83 90
Mathematics 71 71 58 60 70 71 7.0 173
Computer Sciences - - - - - 79 717 91
ENGINEERING
Electrical/Electronic 7.4 69 7.2 6.7 74 70 17 7.9
Chemical 61 63 57 63 65 66 70 68
Civil 85 83 82 72 88 80 85 87
Mechanical 85 69 75 72 77 81 82 83
Other 75 74 70 71 78 17 82 85
LIFE SCIENCES
Biochemistry 70 70 63 59 62 63 67 13
Microliology/Bacteriology 76 87 74 64 68 66 69 80
Other Biosciences 74 79 72 65 71 713 74 83
Agricultural Sciences 71 75 82 74 80 80 82 92
Health Sciences 69 104 100 90 86 87 104 119
SOCIAL SCIENCES
Economics & Econometrics 86 96 77 713 74 81 83 84
Political Sci & Intl Relations 10.” 89 82 82 89 92 10.0 105
Clin/Couns/School Psych 81 95 77 68 713 74 87 97
Other Psychology 75 17 65 61 65 74 84 97
Other Social Sciences 91 99 95 87 88 92 104 117
HUMANITIES
History 94 94 89 89 91 105 11.1 122
Philosophy 89 96 74 80 85 85 58 10.1
—7lish & AmerLang & Lit 10.1 103 99 87 90 99 112 122
Foreign Lang & Lit 106 109 97 90 93 10.6 11.5 122
Other Humanitics 104 107 1i.5 105 102 104 11.2 123
EDUCATION/PROF FIELDS
Educaiion, Nonteaching - 128 143 12.8 12.5 12.8 138 16.0
Teaching, Science Fields - 124 137 1'.6 11.6 119 13.5 153
Teaching, Other Fields 151 129 141 13.0 122 12.5 129 146
Business & Management 92 96 91 93 91 99 11.0 119
Other Professional Fields 152 13.1 149 133 11.0 11.5 12.1 137




biochemistry (life sciences). These three clusters were also characterized by having high
percentages planning postgraduate study. At the other end of the spectrum, the three
sutfields with the longest time-lapse (14.6, 15.3, and 16.0 years) were all in education:
other teaching fields, science teaching fields, and nonteaching fields. The longer time-lapse
is due in part to the practice of these recipients not to be registered in school during much of
the period between earning their baccalaureates and earning their doctorates.

Registered Time

As noted in the earlier section, recipients' registered time-to-degree was considerably
less than their total time-to-degree (see Table M, page 32). Another difference was
observed in the 1960s, in which total time-lapse declined, but registered time did not.
Instead, it grew modestly: median registered time was 5.3 years in 1958 and 5.5 years in
1970. The fact that registered time was slowly increasing during the 1960s (except 1967-
68) suggests that external forces, rather than programmatic changes, were influencing the
decrease in total time. The post-Sputnik shift in federal priorities, with increases in R&D
support, and the associated build-up of academic employment may have helped to
accelerate recipients through the pipeline, by smoothing access and enhancing motivation.

In the 1970s and 1980s, however, the pattern of increasingly longer time-lapse was as
true for registered time as it was for total time, although it was much lower: by 1986,
registered time was a median 6.8 years. The steeper slope of total time's increase after
1970 also implies the influence of external forces on degree completion time.

When measured in registered time, the subfields with the shortest time-lapse were in
engineering and chemistry. Thi finding is consistent with the total time-lapse measure.
However, the longest registered time-lapses were all in huinanities--history and languages
and literature--rath-~ than in education, which had the longest total time-to-degree.




TABLE M: Medizn Registered Years to Degree of Doctorate Recipients in 30 Selected
Fields, 1958-1986

Median Registered Years
Fields 1958 1962 1966 1970 1974 1978 1982 1986
TOTAL ALL FIELDS 53 54 55 55 59 61 65 68
PHYSICAL SCIENCES
Physics and Astronomy 5 57 56 57 61 62 64 63
Chemistry 46 48 48 50 52 53 52 55
Earth/Atmos/Marine Sciences 4.5 51 57 56 58 61 64 69
Mathematics 54 52 50 52 55 58 59 60
Computer Sciences - - - - - 57 64 65
ENGINEERING
Electrical/Electronic 51 54 53 53 58 57 59 57
Chemical /6 48 46 49 52 51 52 54
Civil 54 49 49 49 56 54 56 58
Mechanical 50 51 55 54 55 57 58 60
Other 49 50 52 53 56 58 59 6.1
LIFE SCIENCES
Biochemistry 53 54 53 52 52 34 58 60
Microbiology/Bacteriology 55 57 56 54 55 56 58 63
Other Biosciences 52 54 56 54 57 52 6.1 65
Agricultural Sciences 45 50 52 52 53 54 58 60
Health Sciences 51 59 60 56 55 59 63 69
SOCIAL SCIENCES
Economics & Econometrics 49 50 50 52 54 57 6.1 63
Political Sci & Int1Relations 51 51 52 36 61 67 73 178
Cliny Zouns/School Psych 59 61 61 57 58 58 65 170
Other Psychology 54 53 53 51 52 57 64 10
Other Social Sciences 52 58 55 59 62 66 74 8.1
HUMANITIES
History 59 57 58 63 68 77 84 85
Philosophy 59 59 54 55 63 67 177 80
English & Amer Lang & Lit 60 60 60 59 63 74 81 82
Foreign Lang & Lit 62 61 57 60 68 75 82 86
Other Humanities 57 59 63 63 60 70 7.7 8.1
EDUCATION/PROF FIELDS
Education, Nonteaching ~ 68 69 63 64 65 173 18
Teaching, Science Fields - 67 63 62 62 67 68 13
Teaching, Other Fields 68 63 64 60 61 63 67 17
Business & Management 51 51 54 54 60 62 66 10
Other Professional Fields 58 56 54 55 60 61 68 177




Trends in Postgraduation Plans

In contrast with the decade-long stability in status of postgraduation plans, discussed
above, the longer trend line of 1958 to 1986 indicates considerable change (see Figure 9).
In 1958, 78.4 percent of recipients were either returning to their predoctorate employment
or had made definite commitmen.s to work or study; those still seeking or negotiating a
position comprised 14.3 percent. The proportion with definite commitments rose in the
early to mid-1960s to 83-84 percent, fell in the late 1960s and early 1970s, and then more
or less leveled off to the present 66.4 percent. By 1986, the uncommitted share had risen
to 24.7 percent.

Clearly, the uncommitted share does not translate into an unemployment rate, although
the seeking status does appear to result in higher unemployment in the short term. Data
from the 14485 Survey of Doctorate Recipients (SDR, described earlier on page 3) can be
used to observe differences in unemployment rates between recipients with definite plans
versus those who were still seeking a position.

Respondents from the 1984 Survey of Earned Doctorates (SED) were sampled by the
SDR in 1985, with the following results: Ph.D.s whose postgraduate status was definite in
fiscal year 1984 (July 1, 1983-June 30, 1984) had an overall unemployment rate of
0.8 percent in February 1985; Ph.D.s whose postgraduate status was seeking in FY 1984
had an overall unemployment rate of 7.0 percent in 1985.6
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FIGURE 9 Status of postgraduatio:: piaiis of doctorate recipients, 1958-1986.

6 The uncmployment rate is calculated as the percentage of the labor force that is unemployed but seeking
employment. Note that these rates are based on a survey of doctoral scientists, engineers, and humanists
whose place of employment is the U.S.; rates for doctorates in education and proiessional fields or for the
non-U.S. labor force may differ. Rates across fields are also quite variable, with humanists reporting higher
rates of unemployment and engineers showing zero unemployment. Moreover, these rates are calculated 7-
19 months after a respondent has completed his survey form; the longer recipients have been in the labor
force, the lower their unemployment rates.

33 44




At the same time that plan status was changing, the type of postgraduation plans--either
employment or postdoctoral study--was also in flux (see Figure 10). In the early years,
88.3 percent of the new Ph.D.s planned to be employed following their degree completion.
By 1986, that proportion had dropped to 69 percent. Correspondingly, study plans
jumped from 4.4 percent in 1958 to 22 percent in 1986. (The remnaining recipients did not
report their plans.) Moreover, in both type and status of plans, there were striking
differences across and within fields (see Appendix Table D, pages 74-79).
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FIGURE 10 Type of postgraduation plans of doctorate recipients, 1958-1986.

Physical Sciences

o Status of plans. Most fields experienced a decline in definite commitments between
1968 and 1974, and physical sciences was no different. However, between 1974 and
1986, two clusters increased their percen.ages with definite plans: mathematics and
physics/astronomy. Chemists had the biggest share with definite plans in 1986--
71.6 percent.

* Type of plans. As shown earlier in the general section, postdoctoral study plans
were unevenly distributed among the physical science clusters. Large shares of recipients
in physics/astronomy (51.7 percent) and chemistry (47.2 percent) planned to obtain study
appointments after graduation, primarily for additional research experience rather than
because of job shortages (see Table I, page 19). On the other hand, computer scientists
had a large share planning employmeni--79.2 percent--many of whom were going into the
industrial sector (31.6 percent).

Engineering

*  Status of plans. About 80 percent of new engineers had definite commitments in
1958, but by 1986 the proportion had dropped to 60 percent. Those with the largest
percentage of Jefinite commitments were the chemical engineers (66.4 percent); those with
the largest percentage of seekers were the mechanical engineers (32.2 percent).
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s Type of plans. Among engineers, the group with the highest percentage planning
employment has historically been the specialists in electrical/electronics engineering--
74.4 percent reported employment pla s in 1986. These Ph.D.s most frequently planned
employment in the industrial sector (40.2 percent), as did most other engineers. The only
subfield in which more recipients planned to go into academe’ than into business was civil
engineering (34.4 percent versus 27.4 percent). On the other hand, the subfield with the
highest percentage planning postdoctoral study was chemical engineering--25.8 percent, a
substantial increase over the 2.3 percent who had study plans in 1958. The high rate of
study plans is a common thread among chemists, chemical engineers, and biochemists.

Life Sciences

o Status of plans. Biochemists reported definite plans more frequently than any of
the other doctorate fields within or outside life sciences (77.8 percent). This pattern
coincided witl: high rates of definite plans reported by chemists and chemical engineers
within their respective broad fields.

s Type of plans. Among life sciences in 1958, the range of those planning
employmert was 75-92 percent; by 1986, the range was lower and very much wider: 15-73
percent. Health scientists comprised the group that had the highest percentage intending
employment after graduation (72.8 percent in 1986). As discussed earlier, plans for
postdoctoral study have consistently been highest for recipients in the biological sciences.
Nearly 16 percent of biochemists--more than three times the averase--had such plans in
1958. By 1986, 78.5 percent of biochemists--still triple the average--planned to pursue a
postdoctoral study appointment (the majority of these were fellowships).

The earlier discussion of postdoctoral study decisions centered on the need to acquire
specialized skills, and biochemists were foremost in reporting their desire to switch fields.
Moreover, they were the only group not to decide against postgraduate study because of the
unavailability of an appointment. Finally, their definite plans for employment were the
lowest of any group. The complexity of research and the availability of study appointments
for biochemis:s, together with the seemingly low employment opportunities suggested,
conjoin in attracting many persons in this field to postgraduate study.

Social Sciences

» Status of plans. The social science cluster with the greatest proportion having
definite plans in 1986 was economics/econometrics (71.4 percent). The cluster with the
lowest percentage of such plans was political science/international relations (57 percent).

» Type of plans. New doctorates in social sciences have typically had employment
plans at the time they received their degrees, but the proportion has dropped from about
88 percent in 1958 to 75 percent in 1986. Economists, however, have substantially
maintained the high 1958 rate--their employment plans declined only to 85.4 percent in
1986. Both in status and type of plans, economists tended to resemble natural scientists
more than their colleagues in the social cciences.

When psychology was disaggregated between the clinical disciplines and the other,
generally more academic disciplines, interesting differences appeared. Ph.D.s in the
clinical fields consistently had a greater frequency of employment plans than did the
psychologists in the more research-oriented fields. Furthermore, the clinicians had
different sectoral plans. In 1958, clinicians most frequently planned to work for the
government; in 1986, they most often had plans to work in the "oiher" setting, which here

7 Academic employment includes positions in 4-year colleges and universities, junior cofleges, medical
schools, and foreign universities but excludes elementary and secondary schools.
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refers to elementary and secondary schools. The other psychologists continued to plan to
go into academe, although those plans had dropped substa :ially, from 45 to 26 percent.

Humanities

* Status of plans. Of all the doctorate fields, humanists had the smallest percentage
of new Ph.D.s with definite commitments after graduation, 57 percent in 1986. Within the
humanities, Ph.D.s in philosophy had the lowest such percentage, 55.6 percent. More
than a third of the philosophy doctorates reported a seeking status in 1986--34.2 percent,
the biggest s-are of any doctorate field.

» Type of plans. While the percentage of humanists planning postgraduate study
increased from 2.8 percent in 1958 to 7.9 percent in 1986, the more typical and traditional
route for humanists has been to secure employment (81.5 percent had such plans in 1986).
This is because there are very few study appointments available: of all the recipients who
decided against postdoctoral study, humanists had the second largest share who found no
appointment available. Furthermore, doctorates in the humanities, more than doctorates in
any other field, by and large planned to go into academe. Doctorates in English had the
largest percentage both with employment plans in 1986 (86 percent) and with plans for the
academic sector (71.3 percent). Few humanities doctorates planned to work in industry;
philoscphers had the highest percentage going to the industrial sector, and that was anly
7.7 percent. Historians were the most likely humranists to have postgraduate study plans
(10.8 percent), most of which involved fellowships.

Education

 Status of plans. Edncation doctorates generally had high percentages with definite
commitments (72 percent). However, specialists in the non-science teaching fields had
fewer such commitments than their counterparts in this broad field (60 percent).

* Type of plans. The percentage of educators with study plans was quite small,
about 3.5 percent, because so few opportunities for study appointments exist for this field.
The nonteaching concentrations and the science teaching fields had the highest proportions
of new doctorates planning employment. This trend has been in place since 1958, with
only a small erosion in the percentage with employment plans.

Employment sectors diverged within the broad field of education. Doctorates in science
teaching fields had the greatest percentage planning to enter academe. Far fewer in the
nonteaching fields--which include the popular disciplines of education administration and
curriculuny/instruc..on--planned academic employment, and over a third intended to work in
itie "other" sector--here, elementary or secondary schools.

Professional Fields

* Status of plans. Individuals with Ph.D.s in professional fields tended to have
definite postgraduate commitments. This was especially true in business and management,
where 76.4 percent of the new doctorates had definite plans.

* Type of plans. Few recipients in professional fields had study plans, as such
opportunities are rare. Still, what few study plans were r i~.de contrasted with the earliest
survey years, when no Ph.D.s at all from professional fields had study appointments. The
clusier with the biggest share of new doctorates planning employment in 1958 was, fiot
surprisingly, business and management--95.8 percent. Fully 8C percent of these recipients
planned to go into academe. By 1986, the proportion of business and management Ph.D.s
with employment plans remained high--88.3 percent--and a large proportion still planned
academic employment (73.6 percent). Moreover, their percentage with postgraduate study
plans was smaller than the percentage of other recipients in the professional fields.
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Summary

Disaggregation of the data to the level of cluster fields allowed for comparisons that
might otherwise go unobserved. For example, the robust numbers of physical scicnce
doctorates as » broad field eclipsed the rather dramatic decline in the number of mathematics
degrees in the last 15 years. Moreover, the decline in humanities doctorates belied the
relative stability in linguistics, religion, art history, and music.

Demographic details also were highlighted. The neas-parity of women with men in the
humanities was contrasted with men's dominance in the subfields of history and
philosophy. The paucity of blacks in the broad fields of science was contrasted with their
high proportions in science teaching fields. The 11.5 percent of social science doctorates
earned by temporary visa-holders was not evenly distributed: 31.5 percent of economucs
Ph.D.s were earned by temporary residents in 1986, whereas only 1.3 percent of the
clinical psychology degrees went to temporary visa-holders.

Support patterns and time-lapses showed considerable variation by field and cluster.
The percentage of civil engineers relying on university support, for example, was 20 points
lower than that of chemical engineers; the parallel percentage of clinical psychologists was
16 points lower than that of other psychologists. It was also seen that the lengthening of
total time-to-degree completion does not inevitably follow an upward trend. In the 1960s,
while registered time-to-degree increased medestly, total time-lapse declined, perhaps
because of the external labor market pull coupled with federal investment during that
period. Since 197!, an upward slope in time-lapse has developed, both in registered and
total tie, but the slope of total time-lapse has been much steeper.

Trends in postgraduation plans also invited comparisons. A gricultural and health
scientists were quite unlike the biological scientists, with whom they are usually grouped.
For example, they were much more likely than bioscientists not only to be self-supporting
in graduate school but also to plan employment, especially academic employment,
following graduation. Another interesting finding had to do with similarities in three
clusters involving chemistry-related programs (chemistry, biochemistry, and chemical
engineering). Recipients in these clusters were comparable in that they evidenced relatively
high percentages of Ph.D.s opting for study appointments, and they had relatively high
percentages of recipients with definite plans.
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APPENDIX A: The Five Basic Tables

Table titles and headings are generally self-explanatory, but a few terms need special
definition or explanation. The survey questionnaire is reproduced on pages 80-82.

Table 1 Number of Doctorate Recipients, by Sex and Subfield, 1986
Table 1A Number of Doctorate Recipients, by Citizenship, Racial/Ethnic Group, and
Subfield, 1986

Table 2 Statistical Profile of Doctorate Recipients, by Field of Doctorate, 1986

Table 3 Sources of Support in Graduate School of Doctorate Recipient, by Sex and
Summary Field, 1986

Table 4 State of Doctoral Institution of Doctorate Recipients, by Sex and Summary
Field, 1986

Table 5 Statistical Profile of Doctorate Recipients, by Racial/Ethnic Group and

Citizenship Status, 1986

Iables | and 1A: These tables display 1986 data by subfield of doctorate, corresponding to
the fields specified in the Specialties List on page 82. The "general" field categories—-e.g.,
“chemistry, general"--contain individuals who either received the doctorate in the general
subject area or did not indicate a particular specialty field. The "other" field categories--
e.g., "chemistry, other"--include individuals whose specified doctoral discipline was not
included among the specialty fields.

Table 2: There are three 2-page tables: one contains data about all doctorate recipients in
1986 and the other two present data by sex. Refer to the inside of the back cover of this
report for the codes included in each broad field and to the Specialties List on page 82 for
the codes and names of each subfield. Definitions are as follows:

*  Median Age at Doctorate: One-half received the doctorate at or before this age.

* Percentage with Master's: The percentage of doctorate recipients in a field who
received a master's degree in any field before earning the doctorate.

* Median Time Lapse: "Total Time" refers to total calendar time elapsed between the
year of baccalaureate and the year of doctora. ~, "Registered Time" refers to the total time
registered in a university between baccalaureate and doctorate.

Each year's doctorate recipients provide information on postgraduation employment or
study plans in response to items 19 and 20 on the survey form. Since the questionnaire is
filled out at about the time the doctorate is received, these planned activities can be subject
to change. However, comparisons with data from the longitudinal Survey of Doctorate
Recipients have shown these data to be a reasonable predictor of actual employment status
in the year following the doctorate.® Postgraduation plans of the doctorate recipients are
grouped as follows: "Postdoctoral Study Plans" (fellowship, research associateship,
traineeship, other), "Planned Employment" (educational institution, industry, etc.), or
"Postdoctoral Status Unknown.” The sum of these lines totals 100 percent for each
column, with allowance for rounding: for example, 47.2 percent of all chemists had
postdoctoral study plans, 44.7 percent planned to be employed, and 8.1 percent did not
report their postgraduation plans; these total 100.0 percent. The study and employment
rows are further subdivided--shcwing that 21.8 percent cf all the chemists planned to
pursue postdoctoral fellowships; 23.8 percent, research associateships; 0.6 percent,
traineeships; and 1.1 percen , some other form of postdoctoral study. The employment

8 See discussion on page 22 of Summary Report 1982 and also Lindsey R. Harmon, A Century of
Doctorates: Data Analyses of Growth and Change, Washington, D.C.: National Academy of Sciences,
1978, pp. 92-93.
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row is similarly subdivided; the percentages, listed by type of employer, show that a total
of 44.7 percent planned employment.

The four lines of data beginning with "Definite Postdoctoral Study" distinguish
between individuals who have definite postgraduation plans (item 19: "Am returning to, or
continuing in, predoctoral employment" or "Have signed contract or made definite
commitment") and those who are still seeking employment or postdoctoral study (item 19:
"Am negotiating with one or more specific organizations," "Am seeking position but have
no specific prospects,” or "Other"). These four lines, when added to the prior line,
"Postdoctoral Status Unknown," total 100 percent with allowance for rounding. The two
lines, "Definite Postdoctoral Study" and "Seeking Postdoctoral Study,” add to give the
percentage having "Postdoctora! Study Plans"; the two lines, "Definite Employment" and
“Seeking Employment,” add to give the percentage having "Planned Employment After
Doctorate."

Percentages showing the distribution of doctorate recipients by work activity and by
region of employment are based on those who have a definite employment commitment.
They exclude those still seeking employment and those planning postdoctoral study as
cescribed above.

Table 3. Displayed in Table 3 are data reported from item 17 on 2ll sources of financial
support during the course of the individuals' graduate education. These data should be
interpreted as follows: 166 male doctorate recipients in the physical sciences reported
financial support from National Science Foundation fellowships during graduate school.
This number is 4.4 percent of the male physical sciences doctorates who answered the
question, and it is 39.2 percent of the males in all fields who reported NSF fellowship
support. Since students indicate multiple sources of support, the vertical percentages sum
to more than 100 percent.

Table 4 This table shows the number of persons receiving a doctorate from universities in
each of the 50 states, the District of Columbia, and Puerto Rico.

Table 5: Tabie 5 contains data by racial/ethnic group (first included in Summea. y Report
1973) and by citizenship status for selected variables from Tables 2 and 3.

In 1977 the item on racial/ethnic group in the survey questionnaire was revised to
coincide with the question format recommended by the Federal Interagency Committee on
Education and adopted by the Office of Management and Budget (OMB) for use in
federally sponsored surveys; an explanation of the effect of these changes is detailed on
page 13 of Suriinar y Report 1977. Changes in the OMB guidelines prompted the moving
of persons having origins in the Indian subcontinent from the white category to Asian in
1978. In 1980, two survey revisions were made: (1) the category Hispanic was
subdivided into Puerto Pican, Mexican American, and "other" Hispanic to provide more
detail for users of the racial/ethnic data, and (2) respondents were asked to check only one
racial category. (Prior to 1580, docicrate recipients could check more than one category to
indicate their race. However, when the data were compiled, all persons who checked
Asian, American Indian, or Hispanic and also checked white were included in the minority-
group category; and those whose responses were black as well as any other category were
designated as black.)

Beginning with the 1982 survey, this item was revised to separate questions on racial
and ethnic groups. Respondents zre first asked to check one of the four racial group
categories (American Indian, Asian, black, or white) and then to indicate Hispanic heritage.
For purposes of analysis all respondents who indicated Hispanic heritage, regardless of
racial identification, are included in one of three Hispanic groups. The remaining survey
respondents are then counted in the respective racial groups.
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APPENDIX A, TABLE 1

Number of Doctorate Recipients, by Sex ard Subfleld, 1986

Subfield of Doctorate

Nunber of Doctorates

Subfield of Doctorate

Number of Doctorates

TOTAL ALL FIELDS
PEYSICAL SCIENCES
MATERMATICS

lied Mathematics

ebra
Analysis and Functional Analysis
Log. id

ic
Nunber Theory
Probability and Math Statistics
Topology

Mathematics, Other
CMPUTER SCIENCE

Camputer Sciences
Information Sciences and Systems

PHYSICS AND ASTRONOMY

Astronomy
Astrophysics
Acoustics

Atamic and Molecular
Electron

Elementary Particles
Fluids

Physics, Other
CHEMISTRY

Analytical
Inorgenic
Nuclear

Organic
Phammaceutical
Physical

Polymer
Theoretical
Chemistry, General
Chemistr.*, Other

EARTH, ATMOSPHERIC AND MARINE SCI

Atmospheric Physics and Chemistry
Atmospheric Dynamics

Meteorology

Atmos and Meteorological Sci, Gen
Atmos and Meteorological Sci, Other
Geology

Geochemistry

Geophysics and Seismology
Paleontology

Mineralogy, Petrology
Stratig , Sedimentation
Jeamorphology and Glacial Geology
Applied Geology

Geological Sciences, General
Geological Sclences, Other
Environmental Sciences
Hydrology and Water Resources
Oreanography

Marin- Sciences

Physical Sclences, Other

ENGINEERING

Aerospace, Aeronaut & Astronaut
Agricultural

Bioengineering and Bicmedical
Ceramic

Men Women Total

20526 11244 31770
6033 775 4808
609 121 730
16 20 136
28 18 46
70 1 81
37 1 38
20 3 23
19 1 20
114 27 14
28 6 34
10 0 10
25 4 29
105 20 125
37 10 47
350 49 399
315 40 355
35 9 4h
1078 163 1187
48 4 52
52 5 57
13 2 15
64 6 70
2 0 2
136 1 147
4 2 6
81 8 89
49 9 58
58 3 61
8 3 1
251 29 280
204 18 222
108 9 117
1507 396 1503
211 46 257
198 62 260
16 2 18
414 9 510
41 17 58
222 71 293
60 12 72
35 6 41
238 52 290
72 2 104
489 100 589
18 3 21
14 2 16
25 2 27
7 0 7

6 1 7
95 23 .8
30 7 37
71 18 89
9 7 16
13 4 17
14 0 14
9 2 1

3 1 4
1 1 12
8 4 12
27 8 35
15 1 16
70 8 78
19 3 22
25 5 30
3151 225 3376
uz 1 18
51 1 52
58 9 67
22 3 25
423 53 476
368 19 387
23 0 23
72 5 77

Operations Research
Petroleun

Polymer

Systems Engineering
Engineering, General
Ingineering, Other

LIFE SCIENCES
BIOLOGICAL SCIENCES

Biochemlistry
Biophysics
Bacteriology
Plant Genetics
Plant Pathology
Plant Physiology
Botany, Other

Anatomy

Biometrics nd Biostatistics
Cell Biolc,y

Ecology

Embryology

Endocrinology

Entonmology

Immunology

Molecular Biology
Microbiology

Neurosciences

Nutritional Sciences
Parasitology

Toxicology

Humen and Animal Genetics
Hunan and Animal Pathology
Hunan and Animal Pharmacology
Human and Animal Physiology
Zoology, Other

Biological Sciences, General
Biological Sciences, Other

HEALTH SCIENCES

Audiology and Speech Pathology
Environmental Health

Public Bealth

Epidemiology

Rursing

Pharmacy

Veterinary Medicine

Health Sciences, General
Health Sciences, Other

AGRICULTURAL SCIENCES

Agricultural Economics
Animal Breeding and Genetics
Animal Nutrition

Animal Sciences, Other

Agronomy

Plant Breeding and Genetics
Plant Pathology
Plant Sciences, Other
Food Sciences

Soll Sciences
Horticulture Science
Fisheries Science
Wildlife Management
Forestry Science
Agriculture, General
Agricul ture, Other

Men Homen Total
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APPENDIX A, TABLE 1 (Continued)

Subfield of Doctorate

Mumber of Doctorates

Subfield of Doctorate

Number of Doctorates

SOCIAL SCIENCES (INCL PSYCH)

Anthropology
Area Studies
Criminolegy
Demography
Economics
Econometrics

International Relations
Political Science and Goverrment
Public Policy Studies

Sociology

Statistics

Urban Studies

Social Sciences, General

Soctal Sciences, Other

Industrial and Organizational
Perscrality

Physiological

Psychometrics

Quantitative

Psychology, General
Psychology, Other

BUMANITIES

History, American
History, European
History of Science
History, General
History, Other
Classics

Carparative Literature
Linguistics

Speech and Debate
Letters, General
Letters, Other
American Studies
Archeology

gr: History and Criticism

LANGUAGE AND LITEPATURE
American

Humanities, General
Hunanities, Other

Men Women Total

3362
184

2479
197

Marketing Management and Research
Business Statistics

Operations Research
Organizational Behavior

Business and Management, General
Business and Management, Other

COMUNICATICNS

Commmications Research
Journal ism
Radio and Television

Architecture, Environmental Design
Home Economics

Law

Library and Archival Science
Public Administration

Social Work

Theology

Professional Fields, General
Professional Fields, Other

EDUCATION

Curriculum and Instruction
Educational Admin and Supervision
Educational Media

Educational Statistics and Research
Educational Testing, Eval and Meas
Educational Psychology

School Psychology

Social Foundations

Special Education

Studen: Counseling, Personnel Serv
Higher Education

Pre-elementary Education
Elementary Education

Junior High Education

Secondary Education

Adult and Continuing Education

TEACHING FIELDS

Agricultural Education

Art Education

Business Education

English Education

Foreign Languages Education
Health Education

Home Economics Education
Industrial Arts Education
Mathematics Education
Music Education

Nursing Education

Physical Education

Reading Education

Science FAucation

Soclal Science Education
Speech Education

Trade and Industrial Education
Other Teaching Fields

Education, General
Education, Other

OTHER AND UNSPECIFIED

Men

1277
694
104
178

Women

859

Total

1936
901

157
126
224
28
110
3
46
56
55
96

SOURCE:
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APPENDIX A, TABLE 1A Number of Doctorate Recipients, by Citizenship, Racial/Ethnic Group, and Subfield, 1986

U.S. Citizens and Non-U.S. with Permanent Visas
1

Non~U.S. Racial /Ethnic Group~
Citizens Hex- Uther
Total Temp. Avex. Puert * ican His- Other
Subfield of Doctorate Doctorates Visas Total Ind. Asian Black White Rican Amer. panic & Unk
2/
TOTAL ALL FIELDS 31770° 5267 24406 99 1050 946 21130 137 193 344 507
PHYSICAL SCIENCES 4808 1258 3243 8 225 33 4 15 15 34 109
MATHEMATICS 730 272 403 1 23 6 344 3 3 8 12
lied Mathematics 136 48 82 1 3 3 65 3 1 1 5
ebra 46 22 24 2 17 2 3
Analysis and Functional Analysis 81 33 48 & 43 1
Geomatry 38 14 24 1 21 1 1
Logic 23 6 17 17
thunber Theory 20 5 15 15
Probability snd Math Statistics 141 53 81 3 b} 74 2 1
Topology 34 13 21 1 20
Computing theory and Practice 10 5 5 5
Operations Research 29 11 17 5 11 1
Mathematics, General 125 41 45 7 1 35 2
Mathematics, Other 47 21 24 2 1 21
COMPUTER SCIENCE 399 122 250 37 1 193 2 5 12
Camputer Sciences 355 111 221 33 1 171 1 5 10
Information Sciences and Systems 44 11 29 4 22 1 2
PHYSICS AND ASTRONOMY 1187 365 732 37 8 648 4 2 9 24
Astronomy 52 7 45 3 38 1 3
Astrophysics 57 10 46 3 41 1 1
Acoustics 15 3 12 11 1
Atcmic and Molecular 70 23 47 1 3 40 1 2
Electron 2 1 1 1
Elerentary Particles 147 49 97 3 2 86 3 3
Fluids 6 3 3 1 2
Nuclear Structure 89 35 54 3 50 1
Optics 58 12 42 1 37 1 2 1
Plasma 61 13 45 2 1 39 3
Polymer 11 4 7 1 6
Solid State 280 110 169 9 1 154 2 3
Physics, General 222 70 81 7 1 65 1 1 6
Physics, Other 117 25 83 3 78 1 1
CHEMISTRY 19C3 393 1412 5 109 17 1206 5 10 10 50
Analytical 257 43 214 1 8 4 194 3 1 3
Inorganic 260 43 215 7 s 194 2 3 8
Nuclear 18 3 15 13 2
Organic 510 89 417 1 37 2 353 2 4 2 16
Phammaceutical 58 10 48 10 36 2
Physical 293 56 236 1 17 3 205 2 3 5
Polymer 72 18 54 10 3 39 2
Theoretical 41 11 30 3 26 1
Chemistry, General 290 96 110 2 8 3 83 1 1 1 11
Chemistry, Other 104 24 73 9 1 63
EARTH, ATYOSPHERIC AND MARINE SCI 589 106 446 2 14 1 413 1 4 11
Atmospheric Physics and Chemistry 21 3 16 1 15
Atmespheric Dynamics 16 ] 9 9
Meteorology 27 1?7 15 2 13
Aunos and Meteorological Sci, Gen 7 1 6 1 5
Atmos and Meteorological Sci, Other 7 2 5 5
Geology 118 8 100 1 96 3
Geochemistry 37 6 30 2 26 2
Geophysics and Seismology 89 22 57 1 3 51 2
Paleontology 16 4 12 12
Mineralogy, Petrology 17 2 15 15
Stratigraphy, Sedimentation 14 1 13 13
Geomorphology and Glacial Geology 11 2 9 9
Applied Geology 4 4 4
Geological Sclences, General 12 2 7 6 1
Geological Sciences, Other 12 1 11 11
Enviromental Sciences 35 4 30 1 1 28
Hydrology and Water Resources 16 1 12 1 10 1
Oceanography 78 17 57 2 51 1 1 2
Marine Sciences 22 3 19 18 1
Physical Sciences, Other 30 9 19 1 16 1 1
ENGINEERTNG 3376 1369 1722 6 262 26 1349 un s 19 46
Aerospace, Aeronaut & Astronaut 118 60 45 3 40 1 1
Agricultural 52 22 28 1 25 2
Biocengineering and Biamedical 67 8 52 1 5 43 1 1 1
Ceramic 25 9 15 15
Chemical 476 175 270 54 3 204 2 1 1 5

1/ For an explanation of racial/ethnic groups see items 9 and 10 on questiornnaire on page 80 and description on page 41.
2/ Includes 2,097 individuals who did not report their citizenship at time of doctorate.
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APPENDIX A, TABLE 1A (Coatinued)

U.3. Citizens and Nen-U.. 3
Racial/Ethnic Group

with Permanent Visas

Non-U.S.
Citizens iRX-  (ther
Total Teap. Arer. Puerto ican Bis- Other
Subfield of Doctorate Doctorates Visas Total 1Ind. Asfan Black White Rican Amer. panic & Unk
Civil 387 189 167 20 3 134 1 1 5 3
Communications 23 3 12 3 9
ter 77 37 37 7 30
Eleccrical, Electronics 707 275 361 2 61 4 280 3 1 4 5
Engineering Mechanics 94 42 48 4 1 38 2 3
Engineering Physics 13 1 12 2 10
Engineering Science 30 7 21 1 3 1 15 1
Enviromrental Health Engincering 42 10 25 6 1 18
Industrial 101 52 47 9 g
Materials Science 187 7% 101 19 2 74 2 4
Mechanical 442 189 218 2 27 2 171 2 2 12
Metallurgical 93 53 36 11 1 24
Mining and Mineral 22 12 9 8 1
Naval Architecture, Marine kEng 9 2 7 6 1
Muclear 97 42 45 7 3 34 1
Ocean 14 4 9 8 1
Operations Research 54 16 34 5 28 1
Petzc leun 18 8 8 2 1 5
Polymer 36 15 20 2 17 1
Systems Engineeriny 23 14 18 2 14 1 1
Engineeriiz, General 55 18 23 3 18 2
Engineering, Other 104 27 54 6 2 43 2 1
LIFE SCIENCES 5720 870 4546 23 219 85 4040 20 16 61 82
BIOLOGICAL SCI ZES 3791 391 3234 17 165 48 2883 12 9 45 55
Biochemistry 571 72 477 2 29 6 418 1 1 11 9
Biophysics 72 11 58 2 50 1 2 3
Bacteriology 12 2 10 1 1 8
Plant Genetics 19 - 16 1 15
Plant Pathology 28 6 21 2 18 1
Plant Physiology 51 6 45 2 1 40 1 1
Botany, Other 121 10 104 1 6 95 1 1
Anatomy 85 9 71 2 69
Bicmetrics and Biostatistics 30 9 21 29 1
Cell Biology 130 9 114 4 4 99 2 2 2
Ecology 293 23 157 1 151 1 1 1
Embryology 9 9 9
Endocrinology 17 3 13 2 10 1
Entomology 170 21 135 1 1 3 124 2 2 2
Immmnology 146 12 129 2 11 111 1 3 1
Molecular Biology 297 28 267 20 1 237 1 4 4
Microblology 325 40 274 1 16 6 240 1 2 5 3
Neurosclences 120 7 112 2 3 101 1 5
Nutritional Sciences 122 17 1C0 9 5 80 1 2 3
Parasitology 25 4 20 1 19
Toxicology 104 ' 100 2 3 94 1
Human and Animal Genetics 91 5 84 4 76 2 2
Human and Animal Pathology 91 9 78 6 4 66 1 1
Human and Animal Pharmacology 240 13 216 1 16 5 184 1 2 2 5
Hunan and Antmal Physiology 238 10 211 1 9 2 193 2 4
Zoology, Other 155 12 132 2 1 127 1 1
Blological Sciences, General 213 27 153 3 5 4 134 2 5
Biological Sciences, Other 126 9 107 6 4 95 1 1
HEALTH SCIENC® 772 99 601 6 29 21 523 4 3 5 10
Audiology and Speech Pathology 82 3 76 2 4 67 1 2
Env’ onmental Health 39 5 34 3 29 1 1
Public Health 103 21 74 3 4 4 59 2 1 1
Epidemiology 81 8 65 5 1 58 1
Rursing 215 7 194 3 2 8 177 1 1 2
Pharmacy 106 32 57 9 1 44 1 2
Veterinary Medicine 41 12 29 1 1 24 1 2
Health Sclences, General 28 1 13 2 11
Health Sc¢isnces, Other 77 10 59 1 2 54 1 1
AGRICULTURAL S IENCES 1157 380 711 25 16 634 4 4 11 17
Agricultural Economics 158 60 84 3 77 2 2
Animal Breeding and Genetics 25 10 15 13 1 1
Animal Nutrition 65 16 49 1 1 46 1
Animal Sclences, Other 91 24 50 2 1 54 2 1
Agron 159 56 89 1 85 1 1 1
Plant Breeding and Genetlcs 78 33 45 1 1 4l 2
Plant Pathology 85 27 55 2 3 47 1 2
Plant Sciences, Other 22 7 15 15
Food Sciences 121 54 62 9 2 47 1 2 1
Soil Scierces 103 36 65 4 2 54 1 1 3
Horticulture Science 61 15 40 2 35 1 1 1
Fisherles Scienc. 32 7 22 1 19 1 1
Wildlife Management 20 2 17 17
Forestry Science 88 24 50 2 55 1 2
Agriculture, General 4 2 2 2
Agriculture, Other 45 7 31 1 27 1
45
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APPEXDIX A, TABLE 1A (Continued)

U.8. Citizens and Non-U.S. with /Pemmc Visas
1

Non-U.S. Racial/Ethnic Growp
Citizens Fex- QOther
Total Terp. Arer. Puerto ican His- Other
Subfield of Doctorate Doctorates Visas Total Ind. Asisn Black White Rican Amer. panic & Unk
SOCIAL SCIENCES (INCL PSYCH) 5841 672 4768 20 121 191 4191 22 46 n 95
logy sl 29 329 2 5 &4 295 2 3 9 9
mmArllStudm 28 9 10 1 2 7
Criminology 24 24 1 2 21
Lemogruphy 15 5 10 1 9
Economics 836 260 519 2 28 15 450 1 2 3 18
Econcmetrics 25 11 14 2 1 11
Geog: 120 34 78 5 71 1 1
International Relations 76 21 51 4 3 40 2 2
Political Science and Government 414 72 295 11 17 246 2 3 6 10
Jblic Policy Srudies 80 12 67 2 7 55 1 1 1
Lology 492 68 396 4 11 25 330 3 H 7 12
Statist {cs 65 27 30 6 23 1
Urban Studies 50 14 30 1 1 23 1 1 3
Social Sciences, General 36 7 22 1n 2 1
Social Sciences, Other 128 23 97 2 5 5 5 2 4 1 3
PSYCROLOGY 3071 80 2796 9 40 108 2516 16 28 44 35
Clinical 1144 13 1073 7 22 53 934 10 12 23 12
Cognitive 70 4 66 2 1 60 1 2
Carparat ive 14 14 14
Counsel tng 448 9 427 2 17 400 1 6 1
Developmer tal 182 10 171 3 161 1 2 3 1
Experimentai 147 11 136 2 1 128 1 2 2
Educational 107 2 95 1 91 2 1
Industrial and Organizatimal 109 2 107 1 1 4 99 1 1
Perscnality 16 16 1 14 1
Physiological 73 1 72 1 65 1 1 4
Psychometrics 11 11 11
Quantitative 23 1 22 21 1
School 116 1 108 4 102 1 1
Social 141 11 129 2 11 110 1 1 3 1
Psychology, General 294 9 192 1 2 12 162 3 3 9
Psychology, Other 176 6 157 3 3 144 2 2 2 1
HUMANITIES 3461 323 2881 7 51 80 2581 1 28 6l 63
History, Averican 105 8 188 2 10 167 3 1 5
History, European 1., 4 117 1 114 2
History of Science 24 6 17 1 14 2
History, General 84 13 46 1 1 37 2 5
History, Other 138 18 120 3 6 106 1 3 1
Classies 51 2 46 46
Camparative Literature 101 13 83 2 2 72 1 1 4 1
Linguistics 189 60 115 1 6 4 96 3 1 1 3
Speech and Debate 30 2 26 26
Letters, General 19 b 1 1 17
Letters, Other 37 1 36 1 33 1 1
American Studies 68 7 €0 1 8 49 1 1
Archeology 28 1 27 1 1 25
Art History and Criticism 126 4 117 1 1 114 1
Music 476 30 378 1 7 11 347 2 3 7
Philosophy 248 20 213 2 4 200 1 2 4
Religion 180 11 159 1 5 & 143 1 2 3
Theatre 87 6 77 1 5 69 2
LANGUAGE AND LITERATURE 1166 114 965 2 19 18 839 9 14 39 25
American 215 16 199 i [ 188 1 1 2
English 506 32 428 2 11 6 392 1 5 11
French 102 13 83 5 74 3 1
German 79 9 65 62 3
Jtalian 15 6 9 9
Spanish 122 18 97 42 8 8 34 5
Russian 28 3 25 24 1
Slavic 8 1 6 6
Chinese 13 2 10 3 7
Japanase 9 2 6 3 3
Hebzew 11 1 4 4
Arablc 9 5 4 4
Other Languages 49 6 29 1 1 24 1 2
Humanities, General 23 1 21 1 20
Humanities, Other 69 2 51 1 47 3

i/ For an explanation of racial/ethnic groups see items 9 and 10 on questiomnaire on page 80 and descr.ption on page 41.
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‘ APPENDIX A, TABLE 1A (Continued) |
U.S. Citizens and Nen-U.S. thhlIPGMC Visas
Bon=U.S. Raclal/Ethnic St
Citizens Fex- Other
Total Terp. Aver, Puerto 1ican His- Other
Subfield of Doctorate Doctorates Visas Total Ind. Asian Black White Rican Amer. panic & Unk
PROFESSIONAL FIELDS 1936 302 1465 9 80 70 1260 s 1 15 19
BUSINESS ADMINISTRATION 901 205 618 3 56 19 521 1 1 7 10
Accounting 157 29 126 6 4 116
Banking and Finance 126 &2 15 2 63 1 2
Business Admin and Management 224 &5 119 9 1 103 1 4 1
Business Econcmics 28 8 19 1 2 16
Marketing Management and Research 110 26 84 2 6 1 74 1
Business Statistics 3 3 1 1 1
Operations Research 46 20 25 6 1 17 1
Organizaticnal Behavior 56 8 48 1 1 2 43 1
Business and Management, General 55 8 35 5 3 26 1
Business and Management, Other 96 19 76 6 3 62 1 1 3
O ICATIONS 258 k1 212 3 5 16 182 1 2 3
Communications Research 79 11 68 1 2 62 1 2
Journal Lsm 18 7 11 2 9
Radio and Television 13 1 12 2 10
Communications, General 75 5 Z 2 3 7 49 1
Cammmications, Other 73 10 59 5 52 1 1
CTHER PROFESSIONAL FIELDS 777 63 635 3 19 35 587 4 5 6 6
Architecture, Envirormental Design 27 7 18 3 13 1 1
Home Econcmics 88 3 83 1 3 79
Law 31 7 7 6 1
Library and Archival Sclence 57 7 46 1 2 40 1 1 1
Public Administration 85 11 69 4 » 57 1
Soclal Work 231 6 198 2 5 19 165 1 3 1 2
Theology 228 18 192 6 2 177 1 4
Professional Flelds, General
Professional Fields, Other 30 4 22 2 20
EDUCATION 6602 48 5763 26 91 462 4889 45 80 17 93
Curri-ulum and Instruction 787 65 703 2 14 36 587 1 28 9 16
Eduetional Admin and Supervision 1622 70 1472 5 15 159 1242 6 12 17 16
Educational Media 79 13 66 1 1 4 59 1
Educational Statistics and Reseas 57 3 54 1 2 4 43 2 2
Educational Testing, Eval and Meas 47 10 a7 2 1 30 1 2 .
Educational Psychology 323 18 298 3 9 19 255 2 3 2 5
School Psychology 92 92 2 85 2 3
Social Foundations 122 19 97 3 14 68 3 2 3 4
Special Education 273 12 253 1 1 8 231 1 4 3 4
Student Counseling, Persornel Serv 315 9 293 5 22 254 4 2 4 2
Higher Education 609 37 550 4 7 49 474 2 5 5 4
Pre-elementary Education 84 5 68 1 4 56 1 2 2 2
Elementary Education 94 4 86 2 1 7 76
Junior High Education 1
Secondary Educat ion 86 1. 57 1 5 51
Adult and Continuing Education 223 10 209 3 3 11 179 2 3 8
TEACHING FIELDS 1141 126 983 2 15 68 858 8 4 12 16
Agricultural Education 39 11 27 5 22
Art Education 43 1 ;) 4 32 1 1
Business Education 50 3 47 3 3 39 1 1
English Education 79 4 73 1 7 62 3
Foreign Languages Education 36 7 29 3 21 1 2
Health Education 81 9 68 1 4 61 1 1
Heme Economics Education 17 2 14 14
Industrial Arts Education 20 3 17 1 16
Mathematics Education 72 16 55 1 4 49 1
Music Education 94 3 91 2 6 81 1 1
Nursing Education 40 2 ki) 2 3 33
Physical Education 210 21 177 1 2 6 162 1 5
Reading Education 134 6 123 1 9 107 2 3 1
Sclence Education 65 13 52 4 46 1 1
Socilal Science Educatien 22 2 20 1 3 15 1
Speech Education 5 1 4 4
Trade and Industrial Education 86 14 71 6 62 3
Other Teaching Fields 48 8 39 1 1 32 1 2 2
Education, General 352 26 194 2 5 27 137 1 6 6 10
Education, Other 295 29 251 6 22 204 3 5 8 3
\
OTHER AND UNSPECIFIED 26 E] 18 1 1 16
SOURCE: MNaticnal Research Council, Office of Scilentific and Engineering Personnel, Doctorate Records File
A7
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APPENDIX A, TABLE 2 Statistical Profile of Doctorate Recipients, by Fie.d of Doctorate, 1986-/

Total All Doctorates
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APPENDIX A, TABLE 3 Sources of Support in Graduate School of Doctorate Reciplents, by Sex and Summary Field, 1986
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1/ Inciudes mathematics and camputer sciences.

2]/ V denotes vertical percentage; H denotes horizontal percentage.

3/ Includes ADAMHA Traineeships and Fellowships.

%/ Includes Title IV Forelign Langusge and Area Studies Fellowships.

5/ The 2,334 Ph.D.s vho did not report sources of support are omitted from this table.

SOURCE: I ~ional Research Council, Office of Scientific and Engineering Personnel, Doctorate Records File.
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APPENDIX A, TARLE 4 State of Doctoral Institution of Doctorate Recipients, by Sex and Summary Field, 1986
State of 1/ Field of Doctorate
Doctoral Physical=' Engi- Life Social Prof.
Institution Total Sciences nesring Science Selences Hmeniriaes Fielde Edusarion
Men [Women Men/Waren Men/Wamen Men/Women — Men/Women Men/Wemen Men/Women  Men/Women
U.S. Tntal 20526 11244 4033 775 3151 225 3777 1943 3362 2479 1896 1565 1277 659 3012 3590
Alabama 157 102 17 4 20 1 38 20 15 6 6 6 12 6 49 59
Alaska 11 1 6 0 1 7 4 1 0 0 0 0 0 0 0 0
Arizona 313 148 720 18 33 0 59 21 29 18 33 12 17 8 72 71
Arkansas 103 29 9 4 15 0 38 5 7 2 1 4 16 1 17 13
California 2541 1218 618 111 492 37 410 228 428 329 240 198 141 57 211 258
Colorado 392 178 88 12 59 6 76 27 71 4l 23 22 20 8 54 61
Commecticut 285 154 75 17 20 1 54 38 50 25 55 42 10 2 21 29
Delavare 76 24 22 3 20 3 6 2 15 7 7 4 0 1 6 4
D. C. 298 250 41 11 45 0 26 49 73 67 54 50 23 21 36 52
Florida 613 3N 76 11 61 2 94 28 99 67 43 31 50 23 190 229
Georgia 368 241 48 S 53 1 78 26 49 56 30 18 30 16 80 116
Hawail 91 A1 15 3 4 0 2 1 33 19 14 5 0 0 3 3
Idaho 26 17 4 2 2 0 10 3 3 0 1 2 0 0 6 10
Illinois 1150 624 224 34 194 19 168 112 217 151 119 84 85 46 142 175
Indiana 627 299 112 19 123 8 107 52 91 55 84 51 29 16 81 98
Jowa 375 155 69 10 71 0 85 35 36 22 30 21 13 10 71 57
Kansas 229 124 26 3 23 0 60 22 41 28 23 14 11 9 45 48
Kentucky 131 49 9 5 12 0 32 11 33 12 13 8 21 3 11 10
Louisiana 209 82 33 8 20 1 61 22 23 16 20 11 34 7 18 17
Maine 22 6 & 1 4 0 7 2 0 1 0 0 1 0 6 2
Maryland 373 264 90 18 54 4 98 70 52 48 25 40 12 12 42 72
Massachusetts 1158 686 301 68 a8 27 137 108 204 149 94 90 66 29 138 215
Michigan 815 443 131 29 118 7 149 77 145 96 75 63 42 30 150 139
Mimnesota 392 164 70 11 68 6 116 33 57 47 33 26 12 10 35 31
Mississippi 153 102 13 2 12 2 35 4 31 2 6 5 17 5 39 63
Missouri 365 171 41 15 55 4 68 18 63 56 33 24 28 4 77 50
Montana 46 14 7 1 4 0 17 5 6 4 0 0 0 0 12 4
Nebraska 131 79 12 5 4 9 36 18 21 14 10 10 14 10 35 22
Nevada 16 12 3 0 1 0 2 3 5 4 0 0 0 0 5 5
New Hanmpshire 37 19 13 4 [ 0 9 6 6 4 2 4 0 0 1 1
New Jersey 420 219 111 26 59 5 59 45 70 44 52 36 22 9 47 54
New Mexico 134 72 22 6 29 1 29 7 25 14 10 14 0 0 19 30
New Yoric 1993 1331 414 64 271 23 311 215 411 383 257 240 110 72 219 333
North Carolina 480 246 97 14 65 4 147 67 57 54 45 40 16 12 52 50
North Dakota 55 12 12 1 3 0 23 4 6 2 5 1 0 0 6 4
Ohio 800 474 166 33 143 9 123 62 108 102 69 65 62 49 129 154
Oklahoma 242 158 31 1 38 3 59 20 29 22 13 17 10 21 62 64
Oregon 266 129 50 8 14 0 76 22 51 32 9 13 13 9 53 45
Permsylvania 1084 626 179 45 184 17 160 71 182 119 99 81 86 41 193 252
dhode Island 132 51 65 13 13 1 21 6 19 13 14 18 0 0 0 0
South Carolina 160 77 ki 9 11 1 21 15 2 13 9 9 16 3 32 27
South Daxota 34 21 4 1 1 0 9 0 7 2 0 0 0 0 17 18
Tennessee 330 240 26 6 34 0 47 38 70 36 28 17 21 14 104 129
Texas 1218 6% 220 41 195 12 220 158 153 107 10 78 145 50 181 248
Utah 248 123 36 6 41 2 36 21 48 34 10 12 10 6 65 42
Vermont 27 23 4 2 1 0 10 4 9 12 0 3 0 0 3 2
Virginia 410 208 74 12 77 6 89 37 51 36 32 20 15 17 72 80
Washington 350 163 84 12 48 2 92 44 55 44 28 21 10 3 33 37
West Virginia 69 45 5 2 16 2 15 8 11 5 3 1 1 0 17 27
Wisconsin 517 223 132 22 91 8 100 41 72 38 37 32 36 14 48 67
Wyoming 48 19 16 & 5 0 6 0 3 2 0 o0 0 o 8 13
Puerto Rico 6 3 2 0 0 0 2 1 0 0 2 2 0 0 0 0

1/ Includes muthematics and computer sclerces.
SOURCE: National Research Council, Office of Scientific and Engineering Persomnel, Doctorate Records File.
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APPENDIX B

Appendix Table B presents the number of doctorate recipients by fine field of doctorate,
1976-1986.




APPENDIX TABLE B Number of Doctorate Recipisnts by Fine Fleld, 1976-1986

Year of Doctorate

1976 1977 1978 1979 1980 1981 1682 1683 1984 1985 1986
TOTAL ALL FIELDS 32946 31715 30875 31237 31016 31353 31995 31216 31277 31211 31770
PHYSICAL SCIENCES 4509 4379 4193 4299 4111 4170 4291 4426 4452 4532 4808
MATHEMATICS 1003 933 838 769 744 728 720 701 698 688 730
:'iplled Mathematics 105 113 108 11 102 118 108 125 108 116 136
gebra 116 88 87 88 78 56 60 55 65 55 46
Analysis & Functional Analysis 11 153 118 111 91 105 9% 76 71 83 81
Geometry 23 26 22 25 35 29 32 44 27 35 38
Logic 34 17 24 21 24 18 17 21 25 30 23
RNunber Thwory 26 32 18 17 28 24 28 19 27 18 20
Probability & Math Statistics 165 159 168 165 151 163 165 151 181 150 141
Topology 72 70 56 61 57 55 45 44 42 35 34
Computing Theory & Practice 148 101 55 25 13 16 11 12 13 15 10
Operations Research 36 42 43 43 41 36 36 20 27 22 29
Mathanatics, General 94 88 92 80 83 77 84 86 7. 85 125
Mathematics, Other 43 44 47 22 41 31 36 48 34 &4 47
(XMPUTER SCIENCE - 31 121 210 218 232 220 286 295 310 399
Computer Sciences - 31 121 210 218 232 220 264 256 249 355
Infonnation Sciences & Systems - - - - - - - 22 39 61 44
PHYSICS AND ASTRCNOMY 1237 1150 1067 1108 883 1015 1014 1043 1080 1080 1187
Astronomy 78 63 64 58 52 50 52 50 42 43 52
Astrophysics 72 57 74 T 69 59 50 €5 56 57 57
Acoustics 9 12 14 bl 23 13 11 14 21 10 15
Atanic and Molecular 116 105 88 72 69 66 96 7 77 58 70
Electren - . - - - - - N 2 4 2
Electromagnetism 12 9 10 6 - - - - - - -
Elementary Particles 130 138 135 121 117 119 119 136 138 154 147
Fluids 20 14 13 14 15 14 13 15 11 16 6
Mechanics 4 - - - - - - - - - -
Nuclear 96 2] 77 103 73 63 53 90 72 86 89
Optics 50 31 33 46 43 54 &2 50 53 51 58
Plasma 75 72 68 62 59 65 69 72 73 55 61
Polymer - - . - - - - 10 8 11 11
Thermal 4 7 11 7 5 7 - - - - -
Solid State 282 58 243 243 201 253 235 222 258 248 280
Physics, General 17: 173 151 194 165 164 167 150 170 176 222
Physics, Other 11 117 86 112 92 88 107 97 99 111 117
CECMISTRY 1624 1571 1544 1366 1538 1612 1680 1759 1765 1837 1903
Analytical 152 174 17¢ 207 185 229 190 264 228 285 257
Agricultural and Food 14 6 8 11 - - - - - - -
Inorganic 226 198 201 195 189 188 226 215 233 251 260
Nuclear 25 24 13 14 14 12 20 13 18 7 18
Organic 497 479 454 469 484 494 519 503 525 494 510
Pha. ceutical 55 50 51 43 52 52 55 78 56 60 58
Physical 355 339 310 326 282 275 324 311 329 304 293
Polymer 42 55 57 67 61 62 50 62 63 84 72
Theoretical 48 38 46 50 47 33 32 48 37 48 41
Chemlistry, General 144 146 161 126 157 193 175 177 183 214 290
Chemistry, Other 66 62 65 58 67 74 89 88 93 90 104
EARTH, ATMOSPEERIC, & MARINE SCI 645 694 623 646 €28 583 657 637 614 617 589
Atmospheric Physics & Chemistry 16 15 22 16 19 15 17 21 11 16 21
Atrospheric Dynamics 14 32 21 26 20 27 2 16 25 21 16
Meteorology 23 - - - - - - 17 28 23 27
Atmos & Meteorological Sci, General - - - - - - - 16 5 10 7
Atmos & Meteorological Sci, Other 23 46 34 42 51 33 26 27 12 10 7
Geology 22 22 28 28 20 27 25 105 124 111 118
Geochemistry 49 57 51 57 51 48 51 48 43 48 37
GCeophysics and Seismology 40 73 60 81 71 72 81 75 68 92 89
Geophysics, Solid Earth & Atmos 33 - - - - - - - - - -
Paleontology 43 26 31 36 21 19 24 17 35 23 16
Fuel Technology, Petroleum 4 5 2 4 - - - - - - -
Mineralogy, Petrology 48 60 34 33 47 30 41 24 28 28 17
Stratigraphy, Sedimentation 57 42 32 34 L0 42 47 25 16 23 14
Geomorphology & Glacial Geology 29 22 24 14 15 13 21 10 9 13 11
Applied Geology 23 20 15 19 27 21 25 8 7 8 4
Geological Sciences, General 33 44 45 37 48 45 38 15 1 11 12
Geological Sciences, Other 23 31 22 24 21 16 29 21 25 11 12
—nvironmental Sciences 61 54 45 53 &0 54 53 50 L5 42 35
Hydrology and Water Resources 15 23 31 20 27 21 24 20 3 17 16
Xeanography 89 113 98 91 85 70 92 87 73 €8 78
Marine Sclences - 9 28 31 25 3¢ 41 2 21 24 22
Physical Sclences, Other - - - - - - - 1 6 18 30
60
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APPENDIX TABLE B (Continued)

Yea: of Doctorats
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

ENGINEERING 2834 2643 2423 2490 2479 2528 2646 2781 2913 3167 3376
Aerospace, Aeronaut & Astronaut 122 115 103 81 8l 97 86 106 .9 124 118
Agricultural 37 33 43 66 68 64 48 58 74 60 52
Bioengineering & Biomadical 73 75 79 69 68 64 59 74 70 69 67
Ceramic 24 30 24 24 24 24 20 24 2> 19 25
Cheml 314 306 261 287 285 296 306 349 361 440 476
Civil 314 269 236 236 240 287 308 354 351 358 367
Cormumicatic s - - - - - - - 25 11 30 23
Computer 119 123 76 78 62 7 72 83 56 56 77
Electrical, Electronies 592 544 463 533 478 478 544 517 593 631 707
Engineering Mechanics 113 102 95 85 9l 78 103 68 91 89 9%
Engineering Physics 19 20 15 17 18 22 12 10 8 12 13
Engineering Science - - - - - - - 30 28 31 30
Environmentzl Health Engineerins 74 67 67 66 66 71 60 43 57 33 42
Industrial 67 73 51 82 77 66 79 86 84 92 101
Materials Science 117 125 125 125 143 113 147 157 168 188 187
Mectanical 304 270 282 281 293 282 334 311 336 424 442
Metallurgical 981 93 98 87 106 97 83 87 78 96 %
Mining and Mineral 6 2 7 4 4 8 7 22 16 16 22
Naval Architecture, Marine Eng - - - - - - - 4 5 8 9
Nuclear 134 105 107 95 112 130 121 103 120 96 97
Ocean - - - - - - - 12 11 25 14
Operations Research 82 76 84 67 63 80 58 44 50 54 54
Petroleun 17 18 19 24 31 21 27 22 17 24 18
Polymer - - - - - - - 21 31 40 36
Systems 69 71 63 75 61 68 49 57 52 57 32
Engineering, General 41 33 44 32 42 36 29 30 29 26 55
Engineering, Other 85 93 81 76 66 75 89 84 72 69 104

LIFE SCIENCES 5026 4920 5040 5223 5461 5611 5705 5545 5749 5759 5720
BIOLOGICAL SCIENCES 3573 3484 3516 3646 3803 3804 3889 3734 3875 3771 3791
Biochemistry 617 609 607 603 673 645 649 646 606 579 571
Blopnysics 123 341 110 133 108 99 9 88 90 69 72
Bacteriology - - - - - - - 10 12 17 12
Plant Genetics - - - - - - - 19 20 31 19

Plant Pathology - - - - - -

Plant Physlology 62 43 43 57 52 68 5¢ 67 70 58 51
Botany, Other 182 158 148 141 144 147 146 116 126 120 121
Anatomy 133 116 144 151 147 156 163 104 102 134 85
Biometrics & Blosratistics 46 52 45 44 42 48 59 45 49 40 30
Cell Biology 46 37 33 39 44 47 4 118 123 100 130
Ecology 140 163 170 173 169 198 173 183 202 200 183
Hydroblology 13 14 3 10 - - - - - - -
Embryology 13 19 15 14 18 20 10 13 15 15 9
Endoer” <wlogy - - - - - - - 28 30 17 17
Entorc .08y 145 153 146 162 161 143 170 141 156 173 170
Immmnology 93 101 94 134 125 148 151 154 133 121 146
Molecular Blolozy 148 131 172 140 183 187 223 225 275 277 297
Microblology & Bacte:._slogy 362 312 349 349 365 355 324 - - - -
Microbliology - - - - - - - 309 344 287 325
Neurosciences - - - - - - 117 134 145 156 120
Rutritional Sciences 85 82 90 107 30 99 120 1 109 113 122
Parasitology 19 17 13 21 22 18 14 9 30 21 25
Toxicology - - - - - - - 60 97 98 104
Human & Animal Genetics - - - - - - - 95 82 105 91
Genetics 143 141 *26 141 157 157 176 - - - -
Human & Animal Pathology 94 99 90 85 108 106 97 96 87 108 91
Human & Animal Pharmacology 205 196 216 220 257 280 276 217 237 231 240
Buman & Animal Physiology 285 321 315 314 340 327 309 245 237 239 238
Zoology, Other 258 254 231 249 226 198 199 192 158 147 158
Biological Sciences, Gene- .. 150 178 i9 187 209 204 196 174 4190 190 2"
Biological Sciences, Oth.c 171 147 165 172 163 154 129 106 120 87 120
HIALTH SCIENCES 503 511 512 568 586 657 686 639 719 730 772
Axdiology & Speech Pathology 145 146 143 139 123 140 129 113 104 99 82
Envirormental Health 28 25 31 40 40 44 39 38 40 31 39
Public Health - - 1 - 1 4 3 54 53 103 103
Putlic Health & Epidemiology 116 109 98 121 127 157 159 - - - -
Epidemiology - - - - - - - 76 103 76 81
Hospital Administration 2 8 - - - - - - - - -
Medicine and Surgery 8 - - - - - - - - -
Nursing - 32 32 53 77 89 112 ol 161 184 215
Pharmacy 63 49 72 69 70 69 81 81 102 106 106
Veterinary Medicine 37 24 27 41 41 41 41 45 46 51 41
Bealth Sciences, General 14 18 15 19 15 24 6 20 14 13 28
Bealth Sciences, Other 90 100 bt 86 92 89 106 86 96 67 77
AGRICULTURAL SCIENCES 950 925 1012 109 1072 1150 1130 1172 1155 1258 1157
Pecicultural Economics 162 143 159 154 160 168 179 15" 158 147 158
Animal Breeding & Genetics - - - - - - - P 28 28 25
Animal Husbardry 17 25 2 26 25 19 2 - - - -
Anlmal Nutrition 119 101 101 112 119 149 133 56 71 78 65

Animal Scliences, Other -




APPENDIX TABLE B (Contimmued)

Year of Doctorate

2875 1677 1970 13879 1550  1%$81 1882 15585 i%s4 1

$85
146 123 137 138 151 177 159 149 137 158 159

Agronomy
Plant Breeding & Genetics

Plant Pathology 83 82 89 88 118 99 114 92 57 89 85
Plant Scisnces, Other - - - - - - - 16 20 21 22
Food Sciences 91 107 117 107 102 104 110 141 113 136 121
Soil Sciences 69 72 97 71 79 90 83 85 99 97 103
Borticultu-s Science 51 60 65 69 73 85 88 72 66 76 61
Fish and uildlifc 55 66 61 66 73 66 65 - - - -
Fisheries Science - - - - - - - 36 45 36 32
Wildlife Management - - - - - - - 31 31 38 20
Forestry Science 88 78 88
Agriculture, General 6 92
71

Agriculture, Other

SOCTAL SCIENCES (INCGI, PSYCH)

Anthropol gy
Area Studies
Criminology

International Rels” .ons
Political Sci & Government
Political Sci & Public Admin
Public Policy Studies
Soctology

Statistics

Urban Studies

Social Scliences, General
Social Sciences, Other

Industrial & Organizational
Persenality

Physiological

Psychometrics

Quantitative

School

Soctal

Psychology, General
Psychology, Other
|

HUMANITIES

History, American
History, European
History of Science
History, General
History, Other
Classics

Conparative Literature
Linguistics

Speech and Debate
Letters, General
Letters, Other
American Studies
Archeology

Art History & Criticism
Music

Philosophy

Religion

Theatre

LANGUACE AND LITERATURE

American
English
French
German
Italian
Spanish
Russian
Slav'~
Chinese
Japanese
Hebreas
Aratic

ERIC
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APPENDIX TABLE B (Continmed)

Year of Doctorate

1076 1977 19/5 1979 10g¢ 1081 1082 1983  108s 1095 1985

Other Languiges 99 100 103 100 87 93 79 50 52 49 49
Humanities, General 27 21 25 19 12 23 28 “7 22 27 23
Humanities, Other 62 49 54 52 46 46 52 50 1) 59 69
PROFESSIONAL F.IELDS 1710 1660 1741 1717 1634 1622 178¢ 1725 1918 1857 1936
Business Administraticn 739 671 713 715 640 624 685 750 869 790 901
Accounting - - - - - - - 163 164 150 147
Banking and Finance - - - - - - - 94 123 104 126
Business Admin & Mansgemenc - - - - - - - 179 175 174 224
Business Economics - - - - - - - 25 30 20 28
Marketing Mgmt & Research - - - - - - - 73 126 94 110
Business Statistics - - - - - - - 8 7 9 3
Operations Research - - - - - - - 38 46 45 46
Organizational Behavior - - - - - - - 53 70 68 56
Busines & Mgmt, General - - - - - - - 35 49 49 55
Business & Mgmt, Other 739 671 713 715 640 624 685 82 79 77 96
COMMINICATIONS 295 302 292 285 270 240 266 250 255 266 258
Communications Research - - - - - - - 51 66 55 79
Journalism 15 18 22 17 17 18 13 20 17 22 1€
Radio and Television - - - - - - - 27 20 19 13
Comm=iications, General - - - - - - - 60 68 89 75
Commmications, Other 280 284 270 268 253 22 248 92 (42 81 73
OTHER PROFESSIONAL FIELDS 676 687 736 717 724 758 833 725 794 801 777
Architecvure, Enviri. vesign - - - - - - - 34 25 36 27
Bome Economics 68 76 81 88 90 85 9 79 107 90 88
Law 20 27 22 24 21 28 21 b 24 25 31
Librazy & Archival Sclence 58 73 57 66 66 62 33 51 68 72 57
Public Administration 96 169 156 164 145 147 173 113 127 112 85
Social Work 155 167 173 154 179 213 218 190 231 219 231
Theology 190 155 227 193 195 200 206 222 204 229 228
Prcfessional Fields, General - - - - - - - - 2 - -
Professional Fields, Other 88 20 20 28 28 2 34 17 6 18 30
EDUCATION 7725 7455 7194 7385 7586 7497 7251 7163 6796 6722 6602
Curriculun and Instruction 786 59 808 874 838 815 811 861 869 825 787
Educational Admin & Supervision 1683 1516 .455 1500 1536 1659 1474 1622 1559 16i4 1622
Educational Media 92 82 92 92 75 77 76 88 83 i01 79
Educaticr 'l Measures & Statistics 104 118 97 104 89 99 94 - - - -
Educational Statistics & Research - - - - - - - 86 105 74 57
Educational Testing, Eval & Meas - - - - - - - 51 56 4h 47
Educational Psychology 488 498 445 415 476 445 454 274 233 39 323
School Psycliology - - - - - - - 88 110 102 92
Social Foundations 246 230 237 242 214 209 214 142 151 135 122
Special Education 316 324 311 316 346 312 347 349 312 270 273
Student Counseling, Perscnnel Serv 695 662 560 607 5.4 549 540 506 391 397 315
Higher Education 652 715 615 683 685 671 653 634 656 588 609
Pre-elementary Education - - - - 74 90 78 63 54 65 84
Elementary Education 218 187 217 169 162 180 149 111 97 122 94
Junior High Education - - - - - - - 1 - 1 1
Secondary Education 179 142 134 154 168 136 10/, 87 62 68 86
Adult & Continuing Education 191 173 200 169 235 233 25" 221 217 207 223
TEACHING FIELDS 1418 1439  135° 1411 1471 1437 1333 1327 1170 1118 1*°1
Agricultural Education 31 25 35 24 39 43 35 47 47 40 39
Art Education 58 55 48 50 45 63 55 58 41 43 43
Business Education 72 65 52 66 52 50 44 62 52 52 50
Engl ish Education 93 69 80 80 76 64 67 70 72 w3 79
Foreign Languages Education 30 36 39 35 36 29 31 25 25 30 36
Physical Educ, Health & Rec 337 323 323 346 365 368 351 - - - -
Health Education - - - - - - - 99 93 89 81
Home Economies Education 28 31 26 29 27 25 33 25 26 21 17
Irdustrial Arts Educaticn 45 39 43 29 27 27 39 19 27 13 20
Mathematics Education 96 98 57 85 74 62 50 62 64 65 72
Music Education 99 89 85 88 110 76 103 112 92 81 94
Nursing Education - - - - 41 23 25 17 21 21 40
Physical Education - - - - - - - 235 219 22) 210
Reading Education 112 134 142 151 160 193 153 169 142 113 134
Science Education 106 128 101 93 96 107 £s5 78 77 88 65
Social Sclence Education 54 49 46 65 52 49 29 39 22 24 22
Speech Educatio: 25 14 20 16 10 12 12 2 10 7 5
Trade & Industrial Education 175 211 197 201 229 213 191 138 117 82 86
Other Teaching Flelds 57 63 48 53 32 33 29 64 23 61 48
Education, General 416 396 425 410 427 405 419 349 311 293 352
Education, Other 241 214 246 239 196 189 248 303 360 308 295
OTHER AND uNSPECIFIED 47 24 14 23 22 35 24 22 15 25 26

SOURCE: Mational Research Council, Offfce of Sclentific and Engineering Personnel, Doctorate Records F,.e.

Q
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APPENDIX C: Demographic Trends

Appendix Table C is divided into six broad field sections, which appear on separate
pages; each broad field seciion is further subdivided into five cluster fields, or subfields.

The sections are as follows:

A. Physical Sciences
1. Physics and Astronomy
2. Chemistry
3. Earth, Atmospheric, and Ma-ine Sciences
4. Mathematics
5. Computer Sciences

B. Engineering
1. Electrical/Elzctronics
2. Chemical
3. Civil
4. Mechanicel
5. Other

C. Life Sciences

. Biochemistry

. Microbiology and Bacteriology
. Other Biosciences

4. Agricultural Sciences

5. Health Sciences

CIDND

D. Social Sciences
1. Economics and Econometrics
2. Political Science and International Relations
3. Clinical/Counseling/School Psychology
4. Other Psychology
5. Other Social Sciences

E. Humanities
1. History
2. Philosophy
3. English and American Language and Literature
4. Foreign I anguages and Literature
5. Other Humanities

F. Education and Professional Fields
1. Education, Nonteaching Fields
2. Teaching, Science Fields
5. Teaching, Other Fields
4. Business and Management
6. Other Professional Fields




Appendix Table C highlights the demographic characteristics of doctorate recipients in 30
selected fields between 1958 and 1986, the whole of the period in which the Survey of
Eamned Doctorates has been conducted.

Line 1 of each clucter, or subfield, displays the the number of doctorate recipients
earned in that year.

Lines 2 and 3 show the proportion of male and female recipients.

Lines 4-8 show the proportion of degrees earned by each racial group This proportion
is based on the number of recipients who reported their race/ethnic’ty. Mote that racial data
were not collected prior to 1973.

Lines 9-11 skow the proportion of degrees earned by each of the citizenship groups.
Here the proportion is based on the total number of recipients, with the unknown
citizenship group not displayed. Thus, these percentages will sum to less than 100 percent.
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APPENDIX TABLE C Demographic Treirds of Doctorate Reciplents in 30 Selected Fields, 1958-1986

PHYSICAL SCIENCES

PHYSICS AND ASTRONGHY

1187
90.8
9.2

1080
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** Computer Sclences was added to the Specialties List in 1977.
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APPEDIX TABLE C (Continued)
SOCYAL SCIENCES
ECONCMICS ARD EQONQMETRICS
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APPENDIX D: Trends in Postgraduation Plans

Appendix Table D is divided into six broad field sections, which appear on separate
pages; cach broad field section is further subdivided into five cluster ficlds, or subfields.
The sections are as follows:

A. Physical Sciences
1. Physics and Astronomy
2. Chemistry
3. Earth, Atmospheric, and Marine Sciences
4. Mathematics
5. Computer Sciences

B. Engineering
1. Electrical/Electronics
2. Chemical
3. Civil
4. Mechanical
5. Other

C. Life Sciences
1. Biochemistry
2. Microbiology and Bacteriology
3. Other Biosciences
4. Agricultural Sciences
5. Health Sciences

D. Social Sciences
1. Economics and Econometrics
2. Political Science and International Relations
3. Clinical/Counseling/School Psychology
4. Other Psychology
5. Other Social Sciences

E. Humanities
1. History
2. Philosophy
3. English and American Language and Literature
4. Foreign Languages and Literature
5. Other Humanities

F. Education and Professional Fields
1. Education, Nonteaching Fields
2. Teaching, Science Fields
3. Teac™ing, Other Fields
4. By .ness and Management
6. Other Professional Fields




This table highlights the postgraduation plans of doctorate recipients in 30 selected
fields in the period 1958-1986, during which the Survey of Earned Doctorates has been
conducted.

Line 1 of each cluster displays the number of doc ‘orate recipients eamned in that year.

Line 2 shows the percentage of recipients who reported that they planned employment
after graduation.

Lines 3-6 break out the percentage of those planning employment (line 2) by
employment sector. Employment sectors encompass the following:

» "Academe" includes 4-year colleges and universities, junior colleges, medical
schools, and foreign universities.

» "Government" includes federal, state, local, and foreign governments.

» "Business" includes self-employmer: as well as business or industry.

» "Other" includes non-profit organizations and elementary/secondary schools and
any other type of employer not listed on the questionnaire.

Lines 7 and 8 break out the percentage of Ph.D.s who have definite employment from
those who are seeking employment; together they equal line 2:

» "Definite" describes the status of those recipients who were returning to or
continuing in vredoctoral employment or who signed a contract or made a definite
commitment (see questionnaire item 19).

» "Seeking" describes the status of recipients who were either negotiating with one or
more organizaticns, were seeking a pcsition, or "other” (see questionnaire item 19).

Line 9 displays the percentage of recipients who reported that they planned
postgraduate study. Lines 2 and 9 together total the percentage of recipients reporting
plans, whick ranges by field between 85 and 100 percent.

Lines 10-12 break out the percentage of those planning study (line 9) by type of study
appointment. Types of appointment include postdoctoral fellowship, postdoctoral research
associateship, traineeship, and other study.
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APPENDIX TABLE D (Continued)
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APPENDIX TABLE D (Cantinued)
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APPENDIX TABLE D (Contirued)
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Form Approved
OMB No. 3145-0019
SURVEY OF EARNED DOCTORATES, 1965-86 Approval Expires 1/87
This form is to be returned to the GRADUATE CE, , for forwardingto . ............. . The Office of Scientific and Engineering Personnel
National Researct Council
2101 Constitution Avenue, Washington, D C 20418

Please print or type.

. Name in full:

Last Neme Fust Name T T T Miadie Name

Cross Reference: Maiden name or former name legally changed

2. Permanent address through which you could always be reached. (Care of, if applicable)

Number Streat ﬁh‘C-/l/ e

State ‘Z/p Code [o/4 COUI‘)I/}; /—/-I;B-I>Uv$v_ TTY—/— /" T T

3. U.S. Social Secunty Numbe,: - -

4. Date of birth: Place of birth-
{10-14) Month Day Year {15-16) State Or Country if npot US
5. Sex: 1 0 Mate 2 \J Female an 8. Are you physically handicapped? O Yes 0 nNo
. If is 1t. C f
6. Marital status: 1 O Marned yes, is 1t ; l[j’ r:,:{f:) i g 8nh;pw'c
2 O Not married (including widowed, divorced) (18) y oc
5 [J Othe. (Specity) (80)
7. Citizenship: 9. What 1s your racial background? (Check only one)
o O US. native 0 £ American 'ndian or Alaskan Native
1 O us. naturalized 1 5 Asian or Pacitic islander
O . Permanent 2 Black
2 i NonUS, Immigrant (Permanent Resident) 55 watke @2
O NonsS . No. y of hip) 1ua. Is your ethnic heritage Hispanic? C ves O No @3
on).S, Non-l it Tem 2 . -
8 n*J nimmigrart (Temporary P2sident) (19:21) 10b. If yes, is 1t o (O Mexican American
=7 T tzensio] 1 {3 Puerto Rican
(ke > 2 {J Other Hispanic (24
11. Number of dependents - Do not include yourseif (Dependent someone recemng at ieast one haif ¢ his or her support from you, (25}
J s Y%, .‘? e
{ .j{"} ";}‘ t S ,w- - * )
flt"’,‘o} edirrs AP e e
12. Location of high ochool last attended
S:ate Or Countn=if pot US

Year »f graduation from high school:

2829

13. List in the table below all collegiate and graduate institutions you have attended including 2-yezr collieges and each Jegree earned.
List chronologically, and include your doctoral insiitution as the last entry.

Years
Attended Major Fieio Degree (if anyj
Use Specialties List | Titie of Granted
Institution Name Location From | 7o Name Number | Degree ] Mo. Yr.

1

14. Enter below the titie of your doctoral dissertation and the most appropriate ciassification number and fieid. if o project report
or a musical or literary compo.ition (not a dissertation) 1s a degree requirement, please check box. D (12

Titie - Classify using Specialties List

Number Name of field

15. Name the department (or interdis .iplinary committee, center, .nstitute, etc.) and school or coilege of the university which
supervised your doctoral program:

Depart, W % /I Prog School

16. Name of your adviser for ¢"2sertation, project repor’. or musiclliterary cc r osition:

80

Last Name First Name Middie Initial
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s

support during graduate study. Check (»~) ail other sources from wh
source as "'2")

Own/Family Resources Fe:deral Support

18a. Please check the category which most fully describes your
status during “he year immediately preceding the award of
the doctorate

Fult-tim’: employed (Go to 1*em "18b")

Held fellowship

Held assistantship

Part-time employed

Not employed

Other (specity)

3 23

. A IR, e il RALTESS % 2‘!2_?3_
p ?w : 5\%?‘5),#@,;#& ‘fé‘-‘i;ggwr e ’555 L A
OSTQRADUAIION FLANS: A e

2, ot

aoudaaoao

NaWN =0

2

e

o

17. Please enter a 1" beside your primary source of support during graduate study. Enter a ‘2" beside your secondary source of

ich support was received (Enter only one source as 1' and one

p ___ Other Dept ¢t £y Student iL.oans

a ___ Own Earnings i ___ NIH Traineeship q —_ Veterans Administration v __ Guaranteed Student Loan
b ___ Spouse s Earnings i — ADAMHA Traineeship (G1 Bill, etc) w ____ National Direct Student
¢ _—__ Family Contributions k __. ADAMHA Fellowship r ___ Other Federal Loan
University-Related I Other HHS _ X ... Other Loan
d ___ Teaching As3sistantship m___ NSF Fellowship Specily —
e ___ Research Assistantship n __ Title Vi Foreign U.S. Nationally Competitive Seecily
f ___ University Feilowship Language and Area Fellowships (Non-Federal) Othrer Sources
g .. College Work-Study Studies Fellowship s . Ford Founaation y —_ Business/Employer Funds
h ___ Other 0 __ Graduate & Professional | ___ Rockefeller Foundation z ___ Other
Opportunities Pgm u ___ Other Fellowship (26 40)
Specity F~Howship (G*POP) Specily

Specily

18b. If fuil-time employed, what type of position did you hold?

6 T College or unwersity, faculty
7 3O College or university, non-faculty
8 T Elem. or sec school, teaching
9 T Elem. or sec. school, non-{eaching
(11) 23 Industry or business
(12) T Other (specify)
(50)
i BT f o PR AT i v
ST i iR T md LRI N - <

19. What is the status of your currert postgraduate plans? 22, If you plan to be empioyed, enter military service, or other—
G : i X
S e senesconcr o o oo T A st b m e of ampover
= b . fa ma € commitm N a T US 4.year college or university other than medical school
2 3 Am negotiating with one or more specific organizations b O Foreign uniersit
3 T Am seeking position but have no specific prospects = _g y
4 = Other (specity) 51 ¢ C Medical school
= pecily Y d T Jr. or comaunity college
20. What best descnibes your immediate postgraduate plans? e T Elem orsec school
0 Z Postdoctoral fellowship f T Foreign gavernment
1 Z Postdoctoral research associateshin Coto g Z U.S. Federa! ge-crament
2 Z Traineeship item 21" h Z US state government
3 Z Other study (specify) t T 1S jocal government
4 Z Emp.oyment (other then 0,1,2,3) ) = Nonprofit organization
5 T M. tary service Go to k T Industn or business
6 Z Other (specify) 52 Item *22" I Z Self-employed
21. If you plan to have a postdoctoral fellowship ssociateship, m = Other (specify) 8
traineeship, or otherwise undertake further study B Indicate what your primary work activity will be with 1" in
A What was the most important reason for taking a postdoctorai approp'lafe box, __seconanrlwork actwit; Of any) with 2 in
appointment? (Check only one.) (a)pp_rcp;a.e box. \
0 T To obtain additional research expenence in my doctoral field . = Tese:rch and development
1 Z To work with a particular scientist or research group . = Azac |.ng "
2 T To switch into a different neld of research P ’;""'s"a 'l°"
3 Z Could not obtain the desired type of employmeat pcsition g = 0’° essiona s'ervuces to indwiduals
4 T Other reason (soecify) — (53 Z Other (specify) (5560
8 What will be the field of your postdoctorar study” Prease enter C  Inwhat ‘ield will you be working? Please enter number from
number from Specialties List (54 56) Specalties List 6163
. C  What will be the primary source of research support? D Did you senously consider undertaking postdoctoral study?
0 Z US Government Yes No 64
1 = College or univeisity If yes, why did you decide agams the postdoctoral?
2 — Prwate foundation 0 T No postdoctoral appointmert{ avalable
3 = Nonprofit, other than pnvate foundation 1 T Felt that | would denve little or no benefit from a postdoctoral
4 7 Ctaer (specify) _ appointment
2 T Postdoctoral available but stipend inauequate
6 — Unknown n 3 = Had more attractive emptoyment opportunity
Go 1o Item 23" 4 7 Other {specifv* (65)
Go to Item 23"
23. What 1s the name and addre~s of the organization with which you wnil be associated?
Name of Org . tion
Street Cily, State Or Couniry if not US 66 71)
s rky e G AT L RN A TREET TR AT Ty ’ - .
BACKGBOUND INFORMATION .  S%xicrp - zn° . ‘L S
L e g P R Y L R A R Tans
24, Please indicate, by circling the highest grade attained, the education of
your father: none 12345678 9 10_11 12 | 1234 i MA, MD PhD Postdoctoral 72
Elementary School High School Coliege Graduate
your mother. none 123 4567 8 9 10 1" 12 1234 MA, MD PhD rostcoctoral 73)
0 1 2 3 4 5 6 7 8 9 (11)
Signature Date (7477
If you would like to receive a summary cf the results of this survey, please check box. O 79)
o 81 90
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Instructions: The following field listing is 1o be used in responding to items 13, 14, 21b, and 22¢
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ERIC

Aruitoxt provided by Eic:
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13 or 14, please write in your field of specialization in the space provided.

AGRICULTURE
000 Agricuitural Economics

005
010
019

Animal Breeding & Genetics
Animal Nutrition
Anlimal Stiences, Other®

020
025
030
039

040
045
050
055
06C
065

098
099

Agionomy

Plant Breeding & Genetics
Plant Path. (See also 120)
Plant Sciences, Other®

Food Sciences

Soil Sciences
Horticulture Science
Fisheries Sciences
Wildiife Management
Forestry Sclence

Agriculture, General
Agriculture, Other*

BIOLOGICAL SCIENCES

Biochemstry
Blophysics

100
105

110
115
120
125
129

13¢C
133
136
139
142
145
148
151
154
157
160

Bacteriology

Plant Genetic3

Plant Path. {(Sec also 030)
Plant Physiology

Botany, Other*

Anatomy

Biometrics & Biostatistics
Cell Biology

Ecology

Embryology
End crinologv
Entomology
Immunology
Motecular Biology
Microbiology
Neurosciences
163 Nutritiona! Sc.ences
166 Parasitology
169 Toxicology
170 Genetics, Human & Animal
175 Pathology, Human & Animal
189 Pharmacology, Human
& Animal
185 Physiology. Human & Anima!
189 Zoology, Other®

198 Biological Sciences, General
199 Riological Sciences, Other®

HEALTH SCIENCES

200 Audiology & Speech
Fathology

Environmental Health
Public Health
Epidemiology

230 Nursing

240 Pharmacy

250 Veterinary Medicine

298 Health Sciences, General
299 Health Sciences, Other*

ENGINEERING

Aerospace, Aeronautical

& Astronautical

303 Agricultural

306 Bioengineering & Biomedical
309 Ceramic

312 Chemical

315 Civlt

318 Communications

321 Computer

324 Electrical, Electronics

327 Engineering Mechanics

330 Engineering Physics

333 Enginecring Science

336 Environnental Health Engin.
339 Industrial

342 Materlals Sclence

210
215
220

300

345 Mechanical

348 Metallurgical

351 Mining & Mineral

354 Naval Arch. & Marine Engin.

357 Nuclear

360 Ocean

363 Operations Researct
{See also 465, 930)

366 Petroleum

369 Po'ymer

372 Systems

398 Engineering, General

399 Engineering, Other*

COMPUTER AND
INFORMATION SCIENCES
400 Computer Sciences®
410 Information Sci. & Systems®

MATHEMATICS

Applied Mathematics
Algebra

Analysis & Functional Anal.
Geometry

Logic (See also 785)
Number Theory

Probability & Math. Statistics
(See also 590)

Tepology

Computing Theory & Practice
Operations Research

(See also 363, 930)
Mathematics, General
mMatnematics, Owner-

PHYSICAL SCIENTES
Astronomy

Astronomy
Astropt sics

At.nospheric &
Mateoiologica! Sciences
Atmosphe’ic Physics & Chem.
Atmosr.heric Dynamics
Metecrology
Atmrs. & Metzorol. Sci., Gen.
Atr.0s. & Meteorol. Sci.,
O‘aer’

Chemistry
570 Analytical
£>  ,urganic
Sc4 Nuclear
526 Organic
528 vharmaceutical
530 Fhysical
532 Tolymer
£54 Theoretical
538 Chemistry, General
539 Chemistry, Other®

420
425
430
435
440
445
450

455
460
465

498
439

500
505

510
512
514
518
519

Geological Sclences

Geology

Geochemistry

Geophysics & Seismows;
Paleontology

Mineralogy, Petrology
Stratigraphy, Sedimentation
Geomorphotogy & Glacial
Geology

Applied Geology
Geological Sciences, General
Geological Sciences, Other®

540
542
544
546
548
550
552

554
558
559

Physics

Acoustics

Atomic & Moleculur
Electron
Elementary Particle
Fluids

Nuclear

Optics

Plasma

Polymer

Solid Stato
Physics, General
Physics, Other*

560
561
562
564
566
568
569
5/0
572
574
578
579

82

Other Physical Sciences
580 Enuironmente! Sciences
585 Hydrology & Water Resources
590 Oceanography
595 Marine Sciences
598 Physical Sciences, Other®

PSYCHOLOGY

Clinica!

Cognitive

Comparative

Counseling
Deveiopmental
Expenmental

Educational (See also 822)
Industrial & Organizational
(See also 935)
Personality

Physiological
Psychometrics
Quantitative

School (See also 825)
Social

Psychology, General
Psychology, Other®

SOCIAL SCIENCES
Anthropology
Arca Studies
Criminology
Demography
Economics
Econometrnics
Geography
International Relations
Political Sci. & Government
Public Policy Studies
Sociology
Statistics (See also 450)
Urban Studies
Social Sciences, General
Social Sciences, Other®

HUMANITIES
History
History, American
History, European
H-story of Science
History, General
History, Other*

600
603
606
609
612
€15
618
621

624
627
630
633
636
639
648
649

650
652
658
662
666
668
670
€74
678
682
686
690
694
693
695

700
705
710
718
719

Letters

Classice

Comparative Literature
Linguistics

Literature, American
Literature, English
English Language
Speech & Debate
Letters, General
Letters, Other®

720
723
729
732
733
734
736
738
739

Foreign Languages and Literature

740 French

743 German

746 Italian

749 Spanish

752 Russian

755 Slavic (other than Russian)
758 Chinese

762 Japanese

765 Hebrew

768 Arabic

769 Othc ‘’.anguages®

Other Humanlties

American Studies
Archeology

Art History & Criticism
Music

Philosophy (See also 440)
Religion (See also 984)
Theatre

Humanities, General
Humanities, Other®
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770
773
776
780
785
790
795
798
799
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if a field marked with an astensk (°) is chosen .n item

800
805
810
815
820
822

825
830
835
840

845

850
852
854
856
858

360
861
262
864
866
868
870
872
874
876
878
880
882
884
885
886
888
889

898
899

900
905
910

915
920

925
930

935
938
939

940
945
950
958
959

96¢
9€4
968
972
976
980
984
988
989

999
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EDUCATION

Curniculum & Instruction
Educ. Admin. & Superv.
Educational Media

Educ. Stat. & Research
Educ. Testing, Eval. & Meas.
Fducational Psychology

(See also 618)

School Psych. (See also 636)
Social Foundations

Special Education

Student Counseling

& Personnel Services
Higher Education

Teacher Zducation

Pr.-elementary
Elem=2ntary

Junior High
Secondary

Adult & Continu.ng

Teaching Fields

Agricultural Educ.

Art Educ.

3usiness Educ.

English Educ.

Foreign canguages Educ.
Health Educ.

Home Economics Educ.
Industrial Arts Educ.
Mathemat’  Educ.
Music Educ.

Nursing Educ.

Physical Educ.

Reading Cduc.

Science Educ.

Social Science Educ.
Speech Educ.

Trade & Industrial Educ.
Teacher & Educ. Specific
Subject Arear Other®

Education, General
Education, Other*®

PROFESSIONAL FIELDS
Business & Management

Accounting

Banking & Finance
Business Admin. &
Management

Business Economics
Marketing Mngm..t. &
Research

Business Statistics
Operations Research

(See also 263, 465)

Organiz. Beh, (See also 621)
Business & Mngmnt., Genera’
Business & Mngmnt., Other®

Communlcations

Communications Research
Journalism

Radio & Televis on
Communicatiors Genera!l
Comrunicaticas, Other®

Other Professional Flvlde

Architec. & Environ. Design
Homae Economics

Law

Library & Archival Science
Public Administration
Social Work

The ). _ (See algo 790)
Professional Fields, General
Profeasional Fields, Other®

OTHER FIELDS®




ERIC

Aruitoxt provided by Eic:

DAS
DArch

DBA
D

DCnm
EdD
DEng

'SD

JLS
DMSc
DMin/DM

CODE NUMBERS FOR FIELDS DISPLAYED IN TABLE 2

Physics and Astronomy (500-505, 560-579)
“hemistry (520-539)
Eanth, Atmospheric and Marine Sciences (510-519, 540-559, 580-599)

Physical Sciences Subtotal (500-599)
Mathematics (420-499)

Computer Sciences (400-410)
Engineering (300-399)

EMP Total (300-599)

Riochemistry (100}
Other Biosciences (105-199)

Biosciences Subtotal (100-199)
Health Sciences (200-299
Agricultural Sciences (000-099)

Life Sciences Tot»1 (000-299)

Psychology (600-649)

Economics and Econometrics (666, 668)

Anthropology and Sociology (650, 686)

Political Science and Intemnational Relauons (674, 678)
Other Socia? Sciences (652-662, 670, 682, 690-699)

Social Sciences Teral (600-69C)

Total Sc’.aces (000-699)

History (700-719)

English and American Language and Liierature (732-734)

Foreign Languages and Literature (740-769)
Other Humanities (720-723, 729, 736-739, 776G 799)

Humaniues Total (700-799)

Educ tion (800-899)

Business and M.nagement (900-939)
Other Profess.onal F.elds (940-989)
Total Non-Sciences (700-989)

Other or Unspecified (999)

TITLES OF DEGREES INCLUDED IN THE SURVEY OF EARNED DOCTORATES

Doctor of Applied Science DV Doctor of Music

Doctor of Architecture DMA Doctor of Musical Arns
Doctor of Arts DME Doctor of Music Education
Docter of Business Administianon DML Doctor of Modem Languages
Doctor of Canon Law DNSc Doctor of Nursing Science
Doctor of Crimtnal Jusuce PhD Doctor of Philosophy

Doctor of Criminology DY Doctor of Physicel Education
Doctor of Education DPS Doctor of Professional Studics
Doctor of Engincenng DPA Doctor of Public Administration
Doctor of Enginzering Science DPH Doctor of Public Health
Doctor of Enginecning Scic ¢ DRec/DR Doctor of Recreation

Doctor of Environment DRE Doctor of Religious Education
Doctor of Envirecnmental Design DSM Doctor of Sacred Music
Doctor of Fine Ans S10 Doctor of Sacred Theology
Doctor of Forestry D Doctor of Science

Doctor of Geological Science DScH Doctor of Science and Hygiene
Doctor of Health and Safety LScD Doctor of Science and Law
Doctor of Hebrew Literature LScD Doctor of Science in Jenurry
Doctor of Hebrew Studies DScVM Doctor of Science in

Doctor of Industrial Technology Veterinary Medicine

Doctor of Juridical Science DSSc Doctor of Socia: Science
Doctor of Juristic Science osw Doctor of Social Work

Doctor of Library Science ThD Doctor of Theology

Doctor of Medical Scienice
Doctor of Ministry
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