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ABSTRACT 

'nlis report presents detailed findings on a broad range of issues 
concerning the importance of postdoctorals to the nation's research 
effort and the value of postdoctoral experience to young scientists 
and engineers pursuing careers in research. Although in both respects 
the postdoctoral appointment has proven to be an important institu
tion, some serious concerns have arisen in recent years regarding its 
present and future role. 'nle report identifies as issues of particu
lar concern: 

(1) the lack of prestige and research independence in 
postdoctoral appointments for the most talented . 
young people; 

(2) the mismatch between the important role that post
doctorals play in the nation's research enterprise 
and the lack of opportunities that they find for 
subsequent careers in research; 

(3) the lack of recognized status of postdoctoral 
appointments in the academic community; and 

(4) the underutilization of women and members of 
minority groups in scientific research. 

Four specific recommendations are made in the report: 

A. Establishment of 250 federally supported, portable 
postdoctoral fellowships annually, for specially 
qualified young scientists and engineers--with 
2-year stipends competitive with employment 
salaries and with some research expense funds to 
foster innovative research. 

B. Establishment of 50 additional fellowships a year, 
similar to those described above, but expressly 
for minority Ph.D. recipients. 

c. Establishment, at every university with sizable 
numbers of nonfaculty research personnel, of a 
standing committee on postdoctorals and other non
faculty doctoral research staff to review the situa-

vii 
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tions of members of these groups on its campus and to 
recommend university policies. 

D. Expansion of the National Science Foundation's longitu
dinal data-gathering effort to include a survey 
specifically focussed on career decisions of young 
scientists and engineers. 

Beyond these specific recommendations, the committee believes 
that the entire postdoctoral institution is in a state of transition 
and must be reexamined by federal and university policymakers. This 
report, which is the first comprehensive study of postdoctorals in 
science and engineering in more than 10 years, should prove valuable 
as a primary resource for these reevaluations. 
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1. THE STUDY 

This report presents the findings and policy recommendations of 
the Committee on Postdoctorals in Science and Engineering in the 
United States. The committee was appointed in the late fall of 1977 
by the National Research Council to study the changing roles of 
postdoctorals in research and higher education in the United States 
and to consider the implications of its findings for federal and 
institutional policy decisions. During the past 3 years the committee 
has met a total of 8 full days to plan analyses, review the findings, 
and formulate its recommendations. The study has been funded by the 
National Science Foundation and conducted under the aegis of the 
Commission on Human Resources of the National Research Council. 

The motivation for the study may be summarized as follows. For 
many of the most talented scientists and engineers the postdoctoral 
appointment has served as an important period of transition between 
formal education and a career in research. The appointment has 
provided the recent doctorate recipient with a unique opportunity to 
devote his or her full energies to research without the encumbrance of 
formal course work or teaching and administrative responsibilities. 
Those holding such appointments have made valuable contributions to 
the quality, creativity, and productivity of ongoing scientific 
inquiry. While the overall magnitude of these contributions has 
varied markedly depending on the field of research, postdoctorals have 
played a significant role in the research effort in virtually every 
field of science and engineering--even in those fields in which their 
numbers have been quite small. Whether or not the postdoctoral will 
play an important role in the future, however, will depend on how 
universities and the scientific community as a whole adapt to a 
rapidly changing environment. Already apparent are some significant 
changes in enrollment levels, faculty hiring patterns, sizes of 
research budgets, and other factors affecting the supply and utiliza
tion of doctoral personnel. The aim of this study is to assess the 
impact that these changes will have on the postdoctoral role and the 
implications of this impact for federal and institutional policy 
decisions. 

1 
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Preliminary Phase: Policy Issues 

The study has been divided into two phases. In the preliminary 
phase the committee set out to identify the most important policy 
issues, to examine available information that was relevant to these 
issues, and to determine what additional information was required to 
make sound policy recommendations. An interim reportl describing 
the findings from this phase of the study was transmitted to the 
National Science Foundation in June 1978. In that report the commit
tee proposed a study that would consider the following topics: 

(1) the character of the contribution of postdoctorals to 
the research effort of their host departments and lab
oratories; 

(2) their influence on graduate and undergraduate education; 
(3) the desirability, from the graduate student's perspec

tive, of taking a postdoctoral appointment; 
(4) the responsibilities of host institutions towards their 

own postdoctorals; 
(5) the alternative mechanisms for postdoctoral funding; 
(6) the contributions of foreign nationals holding postdoc

toral appointments at U.S. universities; 
(7) the role of postdoctoral training in the career develop

ment of women and minority scientists and engineers; and 
(8) the advantages and disadvantages of postdoctoral experi

ence for those pursuing careers outside the academic 
sector. 

Each of these topics is addressed in the present report. 
In order to obtain as broad a perspective as possible on these 

eight topics, the committee initiated several information-gathering 
activities. At the outset, a total of approximately 280 department 
chairmen, university deans, and provosts who were actively involved in 
the administration of postdoctoral appointments at 50 different insti
tutions were invited to comment on each of the eight issues described 
above.2 The response to this request was most satisfying; more than 
150 university administrators provided thoughtful, and often detailed, 
comments. Letters were also sent to 50 managers in government and 
industrial laboratories, soliciting their opinions on the utility of 
postdoctoral experience for scientists and engineers pursuing careers 

lThe interim report also served as a proposal for the second phase 
of this study. See National Research Council (1978). 
2A copy of this letter and a list of recipients are included in 
Appendix A. Recipients were selected to obtain a balance among 
fields, sizes of postdoctoral programs, and geographical distribution. 
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outside the academic sector.3 Approximately 40 responses were 
received. Excerpts from several of the comments provided by 
university administrators and government and industrial managers are 
quoted in Chapters 5 and 6 of this report. 

Additional information was gathered from site visits to more than 
50 departments at 15 different universities.4 In these visits 
committee members and staff talked with university deans, faculty, 
postdoctorals, and graduate students who were about to receive their 
doctorates. The discussions afforded an opportunity to probe more 
deeply into the postdoctoral role in a variety of institutional and 
departmental settings, and provided much needed input from the 
postdoctorals and graduate students, who often presented a somewhat 
different picture from that of their mentors. The site visits were 
particularly useful in helping us formulate the questions to be 
included in the surveys conducted in the second phase of the study. 

In the preliminary phase the committee and the staff also con
sidered findings from many other relevant studies,5 and consulted 
with other groups that at that time were concerned with policy issues 
pertinent to our own study. Among those consulted were committees 
under the aegis of professional societies, the National Science 
Foundation and other federal agencies, and other units of the National 
Research Council. The findings and recommendations of these groups, 
too numerous to summarize here, have been helpful to the policy 
deliberations and planning of our own committee. Particularly 
valuable were survey activities that had recently been completed by 
the American Physical Society6 and the National Research Council.7 
Many of the questions used in these efforts were incorporated into our 
own survey questionnaires. In addition. the committee analyzed data 
from three longitudinal surveys8 sponsored by the National Science 

3copies of the letters to government and industrial managers are 
included in Appendix A, along with lists of recipients. 
4A list of institutions and departments visited is included in Ap
~endix B. 

These studies are summarized in Chapter I of the committee's 
interim report, National Research Council (1978). 
6The American Physical Society conducted an indepth survey of 1,400 
physicists who held postdoctoral appointments in 1973. See B. F. 
Porter (1979), pp.113-92. 
7The National Research Council Committee on National Needs for 
Biomedical and Behavioral Science Research Personnel recently com
pleted a survey of 14,300 biomedical and behavioral scientists who 
earned doctorates during the FY1971-75 period. A description of this 
survey is reported in National Research Council (1977), Appendix c. 
8These include the Survey of Doctorate Recipients and the Survey of 
Earned Doctorates, conducted by the National Research Council, and the 
Survey of Graduate Science Student Support and Postdoctorals, 
conducted by Moshman Associates, Inc. 
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Foundation in order to determine what additional information was 
required to address each of the eight topics that had been identified. 
On the basis of the committee's preliminary review, a study plan was 
developed for the second and final phase of the study. The plan was 
reviewed.by the National Science Foundation and approved for funding. 

Second Phase: Survey Activities 

The second phase of this study has been primarily devoted to the 
collection and analysis of survey data and to the drafting of this 
report. Under the auspices of our committee national surveys of four 
groups were carried out: 

(1) chairmen of science and engineering departments that 
hosted one or more postdoctorals in 1977; 

(2) U.S. citizens who had received science or engineering 
doctorates (Ph.D. or equivalent) during FY1972 (July 1, 
1971, through June 30, 1972); 

(3) U.S. citizens who had received FY1978 doctorates in 
these fields; and 

(4) foreign citizens who held postdoctoral appointments at 
U.S. universities as of April 1979. 

A brief description of the sampling procedures and response rates for 
each survey follows. Copies of the questionnaires used in this effort 
and an analysis of the responses to each survey item are presented in 
Appendixes C, D, E, and F. Also included in the Appendixes is a list 
of the disciplines subsumed under engineering and each of the eight 
major fields of science. 

In April 1979 survey questionnaires were mailed to a sample of 
1,063 chairmen of science and engineering departments. The survey 
sample was selected from a population of 2,022 departments that, 
according to the 1977 Survey of Graduate Science Student Support and 
Postdoctorals,9 hosted at least one postdoctoral. For purposes of 
sample selection the departmental population was stratified on major 
field, institutional control (i.e., public and private institutions), 
and number of postdoctoral appointees.10 Disproportionately large 
samples were chosen from the small population strata. As shown in 
Table 1.1, a total of 846 chairmen (80 percent) responded to the 
survey. There were only small differences in the response rates by 

9This survey collects data from essentially all graduate departments 
in Ph.D.-granting institutions. 
l°'fwo categories of size were used: departments with 1 or 2 post
doctorals in 1977 and those with more than 2. 
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Table 1.1 

RESPONSE RATES FOR SURVEY OF SCIENCE AND ENGINEERING DEPARTMENT CHAIRMEN 

Popu- Sample 
lation Size survey Response 

N N N ' 
All Departments 2,022 1,.063 846 79.6 

Departmental Field 
Mathematical Sciences 41 41 32 78.0 

Physics 165 114 97 85.1 

Chemistry 170 102 89 87.3 

Earth Sciences 95 81 67 82.7 

Engineering 320 159 123 77.4 

Agricultural Sciences 111 74 63 85.1 

Biosciences-Graduate Schools 439 156 126 80.8 

Biosciences-Medical Schools 483 166 122 73.5 

Psychology 78 73 57 78.1 

Social Sciences 120 97 70 72.2 

Department Within 
Private Institution 1,347 428 331 77.3 

Public Institution 675 635 515 81.1 

Department Hosted 
1-2 Postdoctorals in 1977 1,053 499 409 82.0 

~2 Postdoctorals in 1977 969 564 437 77.5 
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field or other stratification variables. A detailed analysis of the 
survey results is given in Appendix C. Response data have been 
appropriately weighted to provide population estimates. 

In April 1979 survey questionnaires were also sent to 5,536 
individuals who had earned science and engineering doctorates in 
FY1972 and 5,511 individuals who had earned doctorates in this same 
set of fields in FY1978. The sample of FY1972 graduates was selected 
from a population of 15,680 respondents to the Survey of Earned 
Doctoratesll who held U.S. citizenship at the time they received 
their doctorates. The FY1978 population included 14,334 respondents. 
For purposes of sample selection, the two populations were stratified 
on major field of doctorate, sex, racial/ethnic group,12 and post
doctoral plans (i.e., those planning postdoctoral study after receipt 
of their doctorates and other Ph.D. recipients). Samples of more than 
60 percent of the doctorate recipients in physics and the biosciences 
were selected so that analyses of the survey results for several 
disciplines within these two fields could be made by other committees. 
In each of the other seven fields a sample of approximately 25 percent 
was selected. A proportionally large sample of women and minority 
graduates was chosen so that the sampling errors reported for these 
groups would be approximately equal to sampling errors for other 
science and engineering Ph.D. recipients. 

A total of 3,680 persons (66 percent) in the FY1972 cohort and 
4,231 persons (77 percent) in the FY1978 cohort responded to the 
surveys, as reported in Tables 1.2 and 1.3. Since the questionnaires 
and survey procedures used for both groups were very similar, the 
difference in response rates can be largely attributed to the diffi
culties encountered in locating FY1972 graduates. For a majority of 
members of the survey sample, the most recent address available was 
one that they had provided at the time they received their doctorate-
for FY1972 graduates it was 7 years out of date. The low response 
rate obtained from social scientists in the FY1978 cohort can be 
explained by the fact that the sample in this field was augmented 
after the first survey mailing and those who were added were not 
contacted as of ten as other members of the sample. Otherwise the dif
ferences in response rates by field or other stratification variables 
were not large. Copies of the questionnaires sent to FY1972 and 
FY1978 graduates and an analysis of the responses to each survey item 
are provided in Appendixes D and E. For both of these surveys 

llThis survey is believed to include all research-doctorate (Ph.D. 
or equivalent) recipients from regionally accredited universities. 
12The FY1978 cohort was separated into those belonging to 
racial/ethnic minority groups--blacks, Hispanics, Asians, and American 
lndians--and other graduates. The FY1972 cohort was not stratified on 
this variable since information was not available (prior to our 
survey) on the racial/ethnic group of these graduates. 
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Table 1.2 

RESPONSE RATES FOR SURVEY OF SCIENTISTS AND ENGINEERS, 
FY1972 PH.D. RECIPIENTS 

Popu- Sample 
lation Size Survey Response 

N N N ' 
All 1972 Ph.D. Recipients 15,680 5,536 3,680 66.5 

Ph.D. Field 
Mathematical Sciences 1,047 279 176 63.1 

Physics 1,302 938 639 68.1 

Chemistry 1,645 529 326 61.6 

Earth Sciences 482 187 127 67.9 

Engineering 2,365 347 227 65.4 

Agricultural Sci'!:!nces 642 172 118 68.6 

Biosciences 3,318 2,014 1,405 69.8 

Psychology 2,148 624 395 63.3 

Social Sciences 2,731 446 267 59.9 

sex 
Men 13,836 4,471 2,990 66.9 

women 1,844 1,065 690 64.8 
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Table 1.3 

RESPONSE RATES FOR SURVEY OF SCIENTISTS AND ENGINEERS, 
FY1978 PH.D. RECIPIENTS 

Popu- Sample 
lation Size SUrvey Response 

N N N ' All 1978 Ph.D. Recipients 14,334 5,511 4,231 76.8 

Ph.D. Field 
Mathematical Sciences 726 237 180 75.9 

Physics 821 700 543 77.6 

Chemistry 1,210 349 255 73.1 

Earth Sciences 533 242 194 80.2 

Engineering 1,331 358 267 74.6 

Agricultural Sciences 637 206 157 76.2 

Biosciences 3,377 2,215 1,821 82.2 

Psychology 2,935 738 527 71.4 

Social Sciences 2,764 466 287 61.6 

sex 
Men 11,246 3,999 3,080 77.0 

women 3,088 1,512 1,151 76.1 

Racial/Ethnic Group 
White 13,382 4,682 3,747 80.0 

Minority 952 829 484 58.4 
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response data have been appropriately weighted to provide population 
estimates. Tile overall high response rate for these two surveys--72 
percent--was gratifying. 

Tile reader should be cautioned that all results reported from the 
survey of department chairmen and the surveys of FY1972 and FY1978 
Ph.D. recipients represent estimates derived from sample surveys and 
are not precise population statistics. Tilese estimates are subject to 
both sampling and nonsampling types of errors. Sampling errors occur 
because the survey results reflect the responses of a sample group and 
not the entire population. Nonsampling errors can be attributed to a 
variety of sources including misinterpretation of survey instructions 
or questions, mistakes in the coding or processing of survey re
sponses, and other errors in the collection and reporting of results. 

Tile sample in each of the three surveys was chosen in a complete
ly random fashion. Other samples of identical size could have been 
selected, and each would likely yield a somewhat different set of 
responses. Tile sampling error associated with a survey estimate is a 
measure of the precision with which that estimate approximates the 
average result that might have been derived from all possible 
samples.13 Consequently, the sampling error provides a confidence 
interval for a reported estimate. Tile probability that the actual 
population statistic being measured lies within a range of one 
sampling error of the sample estimate is approximately 0.67--and 
within a range of twice the sampling error, approximately 0.95. 

A discussion of the estimation and interpretation of sampling 
errors in each of the three surveys is given in Appendix G. Provided 
in the appendix tables are sampling errors associated with estimates 
reported on various survey groups. Sampling error, however, does not 
measure any systematic biases in the data (e.g., the misinterpretation 
of an ambiguous survey item). Tile reader should be mindful that the 
accuracy of a survey result depends on both sampling and nonsampling 
types of errors. 

In order to obtain information about the foreign component of the 
postdoctoral population at U.S. universities, the department chairmen 
we surveyed were asked to provide the names of all foreign citizens 
holding postdoctoral appointments in their departments. From the 
preliminary responses received from department chairmen, 911 foreign 
postdoctoral& were identified. All of these individuals were sent 
questionnaires, and 545 (60 percent) responded (Table 1-4). Since the 
sample was not randomly chosen (because the population of foreign 
postdoctorals was not known at the time of the survey), no attempt has 
been made to inflate the response data to population estimates. 

13 For a detailed discussion of the measuring of sampling error, the 
reader may wish to refer to Gonzalez et al. (1975). 
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Table 1.4 

RESPONSE RATES FOR SURVEY OF FOREIGN POSTDOCrORALS 
IN SCIENCE AND ENGINEERING DEPARI'MENTS 

Sample 
Size Survey 

N N 

All Departments 911 545 

Departmental Field 

Mathematical Sciences 18 7 

Physics 122 79 

Chemistry 311 164 

Earth Sciences 31 24 

Engineering 123 76 

Agricultural Sciences 29 18 

Biosciences-Graduate Schools 137 89 

Biosciences-Medical Schools 116 74 

Psychology 17 12 

Social Sciences 7 2 

Response 

' 
59.8 

38.9 

64.8 

52.7 

77.4 

61.8 

62.1 

65.0 

63.8 

70.6 

28.6 
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Nonetheless, the responses to this survey provide some useful 
information about the characteristics and employment plans of the 
group surveyed. 

Defining the Postdoctoral Population 

For use in all of the data collection activities, the committee 
adopted the following definition: 

POSTDOCTORAL APPOINTMENT means a temporary appointment 
the primary purpose of which is to provide for continued 
education or experience in research usually, though not 
necessarily, under the supervision of a senior mentor. 
Included are appointments in goverrment and industrial 
laboratories which resemble in their character and 
objectives postdoctoral appointments in universities. 
Excluded are appointments in residency training programs 
in the health professions. 

In providing this definition the committee has intended to exclude 
from the postdoctoral population persons holding the following types 
of positions: (a) junior faculty positions that are understood to be 
included in the regular series of academic appointments leading to a 
permanent position within the host institution; (b) visiting or 
adjunct faculty appointments that fill regular positions in the 
departmental structure; (c) service-oriented research positions not 
intended to provide research training; (d) medical internships and 
residencies not involving research training; and (e) status as a 
graduate student in a second doctoral or masters program. This 
definition is consistent with the one used in an earlier study by the 
National Research Council,14 except that we have excluded postdoc
torals who held M.D. or other professional doctorates and those who 
had received their doctorates from foreign institutions. 

The committee fully recognizes that the postdoctoral population, 
as defined above, is by no means a homogeneous group. Doctoral 
scientists and engineers may take postdoctoral appointments for a 
variety of reasons and at different stages in their careers. The 
responsibilities and privileges of this group can also vary widely. 
Some postdoctorals may be given considerable freedom in selecting and 
working on a research problem; others may be expected to carry out 
laboratory tasks under the close supervision of a senior mentor. Some 
teach courses and advise students; others take courses. Many have no 
involvement at all in formal programs of education. 

The problem of defining the postdoctoral population is largely 
one of interpretation. The counts of individuals holding postdoctoral 

14For a discussion of the definition used in the earlier study, see 
National Research Council (1969), pp. 41-5. 
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appointments in a particular field may vary significantly depending on 
what definition is used and who is asked to furnish the count. This 
point is clearly illustrated in Table 1.5, which compares estimates of 
the 1979 postdoctoral populations in universities, as derived from 
three separate sources. The data in the first column are based on 
combined estimates from the Survey of Doctorate Recipients and the 
Survey of Earned Doctorates, both of which are conducted by the 
National Research Council with the sponsorshipl5 of the National 
Science Foundation. The estimates represent the numbers of Ph.D. 
recipients who were employed in academia and who indicated that they 
held postdoctoral appointments--defined as a "temporary appointment in 
academia, • • • the primary purpose of which is to provide for con
tinued education or experience in research." The survey response has 
been appropriately weighted and adjusted to provide population 
estimates (see footnote 1 in Table 1.5). However, the estimates do 
not take into account postdoctorals at U.S. universities who had 
earned their doctorates from foreign institutions. 

The data in the second and third columns of Table 1.5 come from 
our own Survey of Science and Engineering Department Chairmen 
(described earlier). The second column excludes persons with 
foreign-earned doctorates; the third column includes this group. Both 
sets of estimates are based on the committee's own definition of a 
postdoctoral appointment (quoted above). The data in the fourth 
column come from the National Science Foundation's Survey of Graduate 
Science Student Support and Postdoctorals. These counts were also 
provided by department chairmen. In this survey chairmen were 
instructed to include "individuals with science and engineering 
doctorates or M.D.'s (including foreign degrees that are equivalent to 
U.S. doctorates) who devote FULL TIME TO RESEARCH activities or study 
in the department under temporary appointments that carry no academic 
rank." 

No one set of estimates is necessarily more reliable than the 
others. They all are based on subjective categorizations by survey 
respondents. and responses to the committee's surveys depend on each 
individual's interpretation of the primary purpose of the appointment. 
The estimates from the foundation's survey of department chairmen 
(fourth column) are substantially larger than the others primarily 
because they include recipients of professional doctorates as well as 
foreign graduates. The estimates from the surveys of doctoral 
scientists and engineers (first column) exclude both of these groups. 
In most of the analyses in the report we have used postdoctoral 
estimates from the latter source for the following two reasons. 
First, the surveys of doctoral scientists and engineers provide 
valuable information about the utilization of the postdoctoral group 

15These survey activities are also sponsored by the National 
Institutes of Health, the National Endowment for the Humanities, and 
the Office of Education. 
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Table 1.5 

COMPARISON OF INDEPENDENT ESTIMATES OF THE NUMBERS OF SCIENCE 
AND ENGINEERING POSTDOCTORALS IN UNIVERSITIES, 1979 

SDR/DRF Dept. Survey GSSSP 
(1) (2) (3) (4) 

Total S/E Postdoctorals 10,442 8,411 12,051 13,856 

Mathematical Sciences 200 122 157 199 

Physics 853 989 1,283 1,443 

Chemistry 1,454 1,564 2,649 2,616 

Earth Sciences 324 181 245 329 

Engineering 387 517 914 1,069 

Agricultural Sciences 185 175 222 245 

Biosciences 6,044 4,474 6,107 7,112 

Psychology 565 228 273 446 

social Sciences 430 161 201 397 

NOTE: Estimates reported in the first thrt!e columns of this table are derived 
from s&11>le surveys and are subject to sampling errors of varying sizes. 
See the accompanying text and Appendix G for a discussion of the estimation 
and interpretation of sampling erro~s. 

SOURCES: (1) Weighted population estimates from the 1979 Survey of Doctorate 
Recipients (National Research Council) have been adjusted usinq 
counts from the 1979 Survey of Earned Doctorates. The adjustment 
was required since the former survey did not include persons who 
had earned research doctorates (Ph.D. or equivalent) between 
July, 1978 and February, 1979. The adjustment was made on the 
basis of postdoctor~l plans reported in the latter survey. 

(2) Estimates are from the connittee's Survey of Science and Engineering 
Department Chairmen and exclude persons who had earned their 
doctorates from foreign institutions. 

(3) Estimates are from the same su:r:·vey (2), but include those with 
foreign doctotates. 

(4) These data are from the 1979 Survey of Graduate Science Student 
Support and Postdoctorals (National Science Foundation) and include 
both recipients of foreign doctorates and those with professional 
doctorates (M.D., D.V.M., o.o.s., etc.). 
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(e.g., time devoted to research and other work activities). Secondly, 
these surveys also collect data on other groups in the Ph.D. labor 
force--including faculty, other academic staff, postdoctorals in 
industry and government, and other scientists and engineers employed 
outside the academic sector. '!bus, with the use of data from these 
surveys, comparisons can be made between the full-time equivalent 
research effort of postdoctorals and other groups (these comparisons 
are presented in Chapter 6). 

'lbe committee has confined itself in this study to postdoctorals 
with a Ph.D- degree or an equivalent research doctorate. While 
recognizing that postdoctoral training plays an equally important role 
in the career development of clinical investigators (i.e., those who 
hold M.D. or other medical doctorates), the committee has not included 
this group in its study for the following reasons. First. another 
committeel6 of the National Research Council has already undertaken 
a comprehensive study of this group; a report of the findings is 
expected to be completed by early next year. Secondly, for the clini
cal investigator the postdoctoral appointment usually represents his 
or her first formal training in research and consequently may play a 
markedly different role in the career development of this individual 
than it does for the Ph.D. scientist who in qualifying for the doc
torate has already demonstrated competence in research. Finally, the 
career options available to the clinical investigator completing 
postdoctoral apprenticeship are quite different from those available 
to the Ph.D. scientist. 'lbe former may choose to devote part or all 
of his/her time to clinical service and receive a substantially higher 
income than that received by most Ph.D. scientists. Preliminary 
evidencel7 indicates that the number of individuals pursuing careers 
in clinical research has steadily declined during the past decade. 
The factors contributing to this decline and the long-term implica
tions for clinical research are now being examined by the other com
mittee referred to above. 

Study Prospectus 

In the chapters that follow we present a comprehensive examina
tion of the changing character of postdoctoral training and research 
in each science and engineering field. 'lbe report is written with two 
objectives in mind: to marshal the information required to make sound 
policy recommendations and to provide an up-to-date statistical 
picture of the postdoctoral situation in each field. Not all of the 

16The Committee on National Needs for Biomedical and Behavioral 
Research Personnel is considering a variety of issues pertinent to the 
training of clinical investigators. 
17National Research CoWlcil (1980), Chapter 2. 
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topics examined in this report have direct relevance to the four 
recommendations made by the committee (Chapter 7), but all, we 
believe, contribute to better understanding of the postdoctoral situa
tion. For instance, in Chapter 5 we consider the utility of postdoc
toral training for careers outside the academic sector; in Chapter 6 
we examine the role of foreign postdoctorals in the research effort 
within the U.S. universities. Neither of these topics involve issues 
that, in the committee's judgement, require policy action at this 
time. Nonetheless, both of these topics should be of considerable 
interest to federal and university policymakers as well as to the 
scientific community as a whole. 

Chapter 2 begins with an account of the development of postdoc
toral education since its inception almost a century ago. It is clear 
from the history of its development that postdoctoral education has 
long played an important part in the universities' mission as centers 
of teaching and research. Chapter 3 provides a summary of the chang
ing employment situations of young doctoral scientists and engineers. 
During the past decade some important changes have occurred that have 
had an impact on the supply and utilization of postdoctorals. Chapter 
4 examines the flow of recent Ph.D. recipients into postdoctoral ap
pointments in each major field, with particular attention given to 
their purpose in taking these appointments and their subsequent career 
employment. Chapter 5 then addresses specific issues related to the 
advantages and disadvantages of these appointments, from the perspec
tive of the young scientist. .Among the issues considered are the 
postdoctoral education and subsequent utilization of women and 
minority Ph.D. recipients. Chapter 6 provides a statistical descrip
tion of the postdoctoral contribution to the national research effort. 
Consideration is given to the numbers of postdoctorals involved in 
research, the magnitude of the total postdoctoral effort (compared 
with other groups of research personnel), and the importance of their 
role to the research project. Chapter 7 concludes with a summary of 
the study findings and the committee's recommendations. 

In the course of the study the committee has compiled extensive 
information on the education and utilization of young scientists and 
engineers. nte analyses presented in this report focus on eight broad 
topics (listed earlier) that are directly relevant to postdoctoral 
education and research. Tite information that has been compiled is 
relevant to a number of other topics as well. In fact, another 
committee of the National Research Council is planning to use the 
survey data we have collected from FY1972 and FY1978 graduates to 
analyze differences in the utilization of recent doctorate recipients 
in the various biomedical disciplines. nte survey data might also be 
used, for example, in studies of the education and utilization of 
young women and minority scientists and engineers, the status of 
nonfaculty research staff in universities, and the career objec-
tives of foreign postdoctorals. With this in mind the committee 
invites professional societies, federal agencies and their contrac
tors, and individual investigators to make use of its valuable data 
resources. 
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2. HISTORICAL OVERVIPJl 

Beginnings of Postdoctoral Education 

The history of the research university in this country is 
also the history of the postdoctoral research appointment. In his 
plans for Johns Hopkins, the first university with a declared com
mitment to research, President Gilman included a program of fellow
ships "to give scholars of promise the opportunity to prosecute 
further studies, under favorable circumstances, and likewise to open a 
career for those who propose to follow the pursuit of literature or 
science. '!be University expects to be benefitted by their presence 
and influence, and by their occasional services; from among the number 
it hopes to secure some of its permanent teachers."! Ten fellow
ships were offered initially in 1876, the year the university opened, 
but no other university in America offered young scholars a similar 
opportunity; and when applications were received from 152 candidates, 
of whom more than 100 were regarded as eligible, the number of awards 
was increased to 20. Among the first 20 fellows, 4 already held 
Ph.D. degrees. One had received his degree in this country (at 
Harvard), but the other 3 had gone to Germany (to Heidelberg, Leipzig, 
and Gottingen).2 

From the first the purpose t.as twofold: to foster the develop
ment of young scholars, and to promote research. "What are we aiming 
at?" Gilman asked in his inaugural, and answered: "The encouragement 
of research; the promotion of young men; and the advancement of 
individual scholars. who by their excellence will advance the sciences 
they pursue and the society where they dwell."3 On both sides of 
the Atlantic there was concern about the need to promote research. 
Germany, newly unified as a single nation, was outperforming the rest 
of the world in the publication of significant scholarship and in the 
application of science in business and industry. A collection of 

lFrench (1946), p. 40. 
2rrench (1946), pp. 40-1. 
3Gilman (1898), p. 35. 
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essays published in England in 1876, which made a strong impression on 
Gilman, gave currency to the phrase "the endowment of research."4 
'nle very word "research," as Gilman recalled later, was being given a 
new meaning.5 In 1877, in an address on "the endowment of 
research" prepared for the annual meeting of the American Association 
for the Advancement of Science, the young Harvard astronomer Edward C. 
Pickering praised the Hopkins fellowships as "an important step in the 
right direction" and pointed out how much more needed to be done: 

Many other colleges indirectly countenance or mildly en
courage research, some actively, but most of them pas
sively. Some persons • • • even go so far as to maintain 
that the time and energy of a college professor is paid 
for, that he may teach. and regard original work as out
side occupation. Were this view general, small indeed 
would be the growth of science in this country.6 

Gilman, who kept a file of quotations on the value of fellow
ships, acknowledged in his inaugural the debt he owed to European 
ideas: 

We shall hope to secure a strong staff of young men, 
appointing them because they have twenty years before 
them; selecting them on evidence of their ability; 
increasing constantly their emoluments; and promoting 
them because of their merit to successive posts, as 
scholars, fellows, assistants, adjuncts, professors, 
and university professors. 'nlis plan will give us an 
opportunity to introduce some of the features of the 
English fellowship and the German system of privat
docents; or, in other words, to furnish positions 
where young men desirous of a university career may 
have a chance to begin, sure' at least, of a support 
while waiting for promotion. 

During the next four decades support for postdoctoral research 
grew slowly. An increasing cadre of universities organized themselves 
as centers of research, but funds and facilities were limited. In 
1901 the dean of the colleges at the new University of Chicago la
mented that "the number of research fellowships offered to those who 
have made the doctorate is as yet inconsiderable." He urged the 
endowment of "a considerable number of research fellowships • • • to 

4Appleton (1876). 
5Gilman (1906), p. 242 
6Pickering (1877), p. 6. 
7Gilman (1898), p. 29. 
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be granted only to those who have already on foot an investigation 
which promises results."8 In 1913 the American Association for the 
Advancement of Science appointed a Committee of One Hundred, under the 
chairmanship of Professor Pickering, to consider the state of scien
tific research in America. At a meeting the following year Pickering 
noted that a recent study of "men recognized as eminent by the great 
scientific societies of the world" had identified only six in the 
United States, "the same as from Saxony. The ratio of the populations 
is about twenty to one. Of the Americans thus selected no one devoted 
much, if any, of his time to teaching, and three were born outside of 
the United States." He continued: 

Tite universities of the country devote vast sums to the 
diffusion of knowledge, but their contributions to its 
extension are comparatively limited •••• If a tenth of 
the money used for teaching were employed in research, 
Americans would soon take their proper places among the 
great men of science of the world.9 

Some universities recognized the need to trade teaching time for 
research. One was Pickering's own lmiversity, Harvard. In 1915, for 
example, the division of mathematics at Harvard announced that it 
would appoint two instructors each year--Benjamin Peirce lnstruc
tors--who would be offered "every facility towards the prosecution of 
original scholarly work, the members of the division being ready to 
give all possible aid and encouragement." The teaching required of 
the instructors, who must have completed their Ph.D. degrees, was 
"very moderate": two and one half elementary courses (a "course" at 
Harvard being "three fifty-five minute periods a week throughout the 
year"), and "one other course which would ordinarily be of an advanced 
character." nte instructorships, which would be renewable for three 
years, would be offered in open competition. Candidates were asked to 
submit such evidence of their ability as their Ph.D. dissertation and 
"published contributions to mathematical science~" as well as certifi
cates of their ability and success as teachers.lu 

These instructorships, since elevated to assistant professor
ships, still are awarded at Harvard. ntey have provided a model for 
similar instructorships at a number of other \Dliversities and have 
played an important role in the development of American mathematics. 
All was not dark in the landscape the Committee of One Hundred 
surveyed. What shortly transformed the situation, however, was the 
impact of the First World War. nte resources of German chemistry were 
suddenly unavailable--indeed were thrown into the war against us--and 
the nation had to turn to American chemists to fill the void. At the 

8Association of American Universities (1902), pp. 40-1. 
9science (February 1915), p. 316. 
lOscience (January 1915), pp. 86-7. 
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same time, American physicists and engineers were called upon to match 
their wits against the ingenuity of German weaponry, particularly the 
submarine. 

The National Academy of Sciences responded to the challenge by 
forming the National Research Council "to bring into cooperation 
existing governmental, educational, industrial, and other research 
organizations" for the defense effort. A Committee on Organization 
under the chairmanship of the astronomer George E. Hale sought the 
approval of President Woodrow Wilson, who gave the Council his bless
ing in a public letter to Hale in July 1916. In a press release the 
White House declared: "Preparedness, to be sound and complete, must 
be based on science."11 The council's work during the war showed 
that this statement was the honest truth. 

The Committee on Organization, which besides Hale included the 
biologist Edwin Grant Conklin, the physiologist Simon Flexner, the 
physical chemist Arthur A. Noyes, and the physicist Robert A. 
Millikan, had recommended that the council's "plan of procedure" 
should include "cooperation with educational institutions, by 
supporting their efforts to secure larger funds and more favorable 
conditions for the pursuit of research and for the training of stu
dents in the methods and spirit of investigation." Nothing came of 
this plan during the war. In May, 1918, however, President Woodrow 
Wilson issued an executive order requesting the Academy to perpetuate 
the council as a peacetime institution. During the next several 
months Hale and Millikan had discussions with the Rockefeller founda
tion on the merits of a national program of postdoctoral fellowships 
in the physical sciences. In April, 1919, the foundation gave 
$500,000 for the support of a fellowship program for 5 years in 
physics and chemistry. Thirteen National Research Fellows were 
selected before the end of the year. 

As with Gilman's fellowships at Johns Hopkins, the purpose of the 
National Research Council Fellowships was not only the encouragement 
of young investigators "and their more thorough training in research"; 
it was also to "increase knowledge relating to the fundamental princi
ples of physics and chemistry," and, through the conditions host 
institutions would be required to meet, to create "more favorable 
conditions for research in the educational institutions of the 
country." The council stated quite clearly what it expected of host 
institutions: 

Able investigators, actively engaged in productive re
search, are needed to inspire and guide the work of the 
Fellows. Research laboratories, adequately manned with 
assistants and mechanicians, and amply supplied with 
instruments, machine tools, and other facilities, are 
indispensable; and funds to provide supplies and to 

llNational Research Council (1932), pp. 5-6; I<evles (1979), p. 115. 
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satisfy the constantly recurrent demands of research 
must be available. Above all, there must exist the 
stimulating atmosphere found only in institutions 
that have brought together a group of men devoted to the 
advancement of science through pursuit of research.12 

In 1922 the Rockefeller Foundation and the Rockefeller-endowed 
General Education Board, working together, pledged another $500,000 
for fellowships in the medical sciences, with emphasis on the pre
clinical sciences, and in 1923 the foundation gave $325,000 for fel
lowships in the biological sciences. At the same time the original 
program in physics and chemistry was broadened to include mathematics. 
All three programs were continued when the initial grants ran out, and 
received further extensions thereafter, although with reduced funding 
after the onset of the Depression. 

In 1924 another Rockefeller organization, the International 
Education Board, launched a fellowship program in physics, chemistry, 
and biology to support "the international migration of select students 
to ••• centers of inspiration and training ••• to be trained with 
reference to definite service in their own countries after completion 
of their studies," and asked the National Research Council to screen 
applicants from the United States.13 

'lbe success of the National Research Council in rallying support 
for the natural sciences encouraged representatives of the social 
sciences to establish the Social Science Research Council in 1923. It 
had the blessing of another Rockefeller charity, the Laura Spelman 
Rockefeller Foundation, and in 1925 the foundation provided the funds 
for a program of Social Science Fellowships. TIJ.e purpose of the 
program was described as follows: 

Generous as American Universities have been in helping 
students to obtain Doctor's degrees, they have not been 
generous or wise in treating their young instructors. A 
newly fledged doctor, appointed to a junior position in 
one of our departments, is usually assigned a heavy teach
ing schedule, when he neither knows thoroughly the subjects 
he has to cover, nor knows how to teach •••• Some univer
sities have established fellowships especially for their 
young instructors. Others have obtained funds for support
ing research programs in which young faculty members can 
join. Still others are seeking to cut down the teaching 
schedules of individuals with marked capacity for re
search. • • • But the need is far from met. If our few 
research fellowships can give the ablest among the 
hundreds of men who aspire to do scientific work in the 

12National Academy of Sciences (1919), pp. 313-4. 
13Fosdick (1952), p. 148; Kevles (1979), p. 198. 
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social field opportunity to develop their powers 
while they are still in their flexible years, we 
may hope for large results, ultimately if not 
immediately.14 

The Social Science Research Council offered 15 fellowships in 
1925. By 1939 it had made awards to 246 individuals, an average of 16 
each year. By comparison, 1,146 individuals held National Research 
Fellowships between 1919 and 1938. During the 1920's new awards ran 
roughly 70 a year. During the 1930's they averaged roughly 40 a 
year.15 

In 1930 the American Council of Learned Societies, with 
Rockefeller help, launched a parallel fellowship program in the 
humanities. The council characterized its fellowships as "post
doctoral fellowships in the humanities of the type already made 
available in other fields by the National Research Council and the 
Social Science Research Council."16 For some reason this program 
was unsuccessful. Only 48 candidates applied in the first year and 
only 26 the following year. In 1936, after 82 fellows had been 
selected, the program was suspended. A spokesman for the American 
Council of Learned Societies told the Association of American Univers
ities in 1935 that the Depression was probably to blame; in uncertain 
times a temporary fellowship was not so appealing as a regular 
university appointment. But this instability cannot be the whole 
answer because candidates in the other programs were exposed to the 
same uncertainties.17 

Another program of fellowships open to scholars in the humanities 
that did not lack candidates was the Guggenheim Fellowships, estab
lished in 1925. Endowed by Senator and Mrs. Simon Guggenheim in 
memory of their son, the Guggenheim Fellowships were open, without 
restriction as to field, to individuals of "high intellectual and 
personal qualifications who have already demonstrated unusual capacity 
for productive scholarship or unusual ability in the fine arts." By 
1936 fellowships had been awarded to 525 U.S. candidates, of whom 38 
were in the social sciences and 186 in the humanities (history, lit
erature, philosophy, languages). One-fourth of the awards were in the 
physical and life sciences, mathematics, and engineering. Young fac
ulty members (up to 35 years old) going on sabbatical were eligible 
for appointments. 'nlis provision may explain why the fellowships were 
(and have remained) a continuing success in the humanities as well as 
in other fields.18 

14Mitchell, (1926), pp. 16-8. 
15social Science Research Council (1939), pp. vii-xiii. 
16National Research Council (1938). 
17American Council of Learned Societies (1929), pp. 24, 65. 
18John Simon Guggenheim Memorial Foundation (1936), pp. 14-9. 
Today, in different circumstances, older candidates are eligible and 
are favored. 
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'nle Guggenheims, like the National Research Fellowships, were 
intended to provide time for research. "It has been my observation," 
Senator Guggenheim wrote, "that just about the time a young man has 
finished college and is prepared to do valuable research, he is com
pelled to spend his whole time in teaching. Salaries are small; so he 
is compelled to do this in order to live, and often he loses the im
pulse for creative work in his subject, which should be preserved in 
order to make his teaching of the utmost value, and also for the sake 
of the value of the researchers in the carrying on of civiliza-
tion." 19 

'nlere is no question that these fellowship programs played a 
significant role in the development of American Science in the 1920's 
and 1930's. During the 1920's nearly one-third of all applicants to 
the National Research Fellowship program received an award. Between 
1919 and 1932 one in eleven of all Ph.D. recipients in the natural 
sciences became National Research Fellows. More than half held their 
awards for a second year; others won other fellowships. Linus 
Pauling, for example, who won a National Research Fellowship for the 
1925-26 academic year, was a Guggenheim Fellow the following year. J. 
Robert Oppenheimer won an International Education Board Fellowship for 
1928-29 to follow on his National Research Council award for 1927-28. 
A number of young Ph.D.'s were supported for 3 years, and some re
ceived awards for 4.20 

A study of 500 scientists newly starred as leaders in research in 
the 1937 and 1943 editions of American Men of Science found that more 
than half had been postdoctorals, most of them National Research 
Fellows. By 1950, 65 former National Research Fellows had been 
elected to the National Academy of Sciences and 3 had won Nobel 
prizes. More have been so honored since. Looking back on a program 
in which he had had no small stake, Millikan ventured the opinion in 
1950 that the National Research Fellowships had been "the most 
effective agency in the scientific development of American life and 
civilization" in his lifetime.21 

Between 1919 and 1938 about one-fourth of the National Research 
Fellows took their fellowships overseas, but the International Educa
tion Board program brought large numbers of foreign scholars here. A 
student of the development of American physics estimates that in 
physics, if not in other fields, "at least as many European scientists 
studied in the United States ••• as Americans studied in Europe • 
• • • [M]ost of the European visitors were experimentalists attracted 
by superior American equipment, while most of the Americans supported 
in Europe were theoreticians. All but one of the Americans returned 

19John Simon Guggenheim Memorial Foundation (1925). 
20National Research Council (1932), p. 18. 
2lvisher (1947), pp. 361, 530; Rand (1951), p. 79; Millikan (1950), 
P• 213. 
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to posts in the United States, but dozens of Europeans were induced to 
remain in America, including several fine young theoreticians."22 

As Hale's Committee on Organization had intended, the fellows 
were attracted to universities and research institutes offering the 
best environment for work in their field. Five institutiGns in this 
country hosted over half of the National Research Fellows during some 
part of their tenure--Harvard, Princeton, Chicago, the California 
Institute of Technology, and Johns Hopkins.23 The head of the 
General Education Board, Wickliffe Rose, was delighted to "make the 
peaks higher" in this way. In his view, "the high standards of a 
strong institution will spread throughout a nation." Under his 
leadership, the General Education Board concentrated its direct grants 
to universities at a few select institutions where science departments 
which were already strong could be brought to the front rank in their 
field~ He singled out Princeton, Chicago, and Caltech for particu
larly generous support.24 

At Caltech in the 1920's three of the architects of the National 
Research Fellowship program, Hale, Noyes, and Millikan, were turning a 
little-regarded engineering school, known until 1917 as Throop Insti
tute, into a leading center of scientific research. With the help of 
munificent benefactors who shared their ambitions for American sci
ence--" Just imagine," wrote William ROntgen in 1921. "Millikan is said 
to have a hundred thousand dollars a year for his researches"--
they achieved almost instant success. In the early 1920's, according 
to one historian, "only Caltech among American universities even 
remotely resembled the European institutes" where Bohr, Born, and 
others were in process of creating a new order in physics with the 
quantum model of the atom.25 A young American physicist in Germany 
in 1927 who told a friend "theoretical physics has reached a terrible 
state • • • new methods have to be learned every week, almost" also . 
wrote: "Caltech--there is something magnetic about that place [for] 
••• Europeans."26 Many National Research Fellows interested in 
quantum physics went to Germany, but of those who stayed on this side 
of the Atlantic half went to Caltech. The rest went to Harvard, 
Berkeley, Princeton, or Chicago.27 Caltech also shone in biology. 
The French biologist Jacques Monod, who used a Rockefeller Fellowship 
in the 1930's to study at Caltech under Thomas Hunt Morgan, recalled 
the experience in 1965: 

This was a revelation to me--a revelation of what a group 
of scientists could be like when engaged in creative activ-

22coben (1971), p. 450. 
23National Research Council (1938), pp. 1, 2, 81-4. 
24eoben (1971), p. 451. 
25coben (1971), p. 452. 
26Kevles (1979), pp. 169, 201. 
27Monod (1966), p. 475. 
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ity, and sharing in constant exchange of ideas, bold specu
lation, and strong criticism: it was a revelation of 
personalities of great stature such as George Beadle, 
Sterling Emerson, Bridges, Sturtevant, Jack Schultz, and 
Ephrussi, all of whom were working in Morgan's department. 

Morgan already was a Nobel prizewinner; both Monod and Beadle were to 
win Nobel prizes later.28 

Caltech gave formal recognition to postdoctoral study as a part 
of its institutional mission. The Caltech Bulletin, for example, 
included a section on research fellowships, listing the fellowships 
available to postdoctoral researchers at the institute and welcoming 
scientists "who have already received their Doctor's degree and desire 
to carry on special investigations." 'lb.e 1936 Bulletin lists 26 
postdoctorals on fellowships at the institute; besides National 
Besearch Fellowships, the Bulletin mentions fellowships provided by 
industrial sponsors and fellowships funded by the institute itself. 

Other universities also awarded postdoctoral fellowships of their 
own--for example, Columbia gave Isidor I. Rabi a fellowship in 1927 to 
allow him to study in Germany--but generally universities reserved 
their fellowship money for graduate students.29 In 1934 a repre
sentative of the National Research Council reproached the universities 
for not playing a more active role in promoting postdoctoral study: 

Contrary to what might have been expected, the universities 
have not been instrumental either in initiating the fellow
ship experiment or in shaping its course. 'lb.eir part has 
been the passive one of placing libraries and laboratories 
at the disposal of Fellows.30 

Two years later a committee of the Association of American 
Universities that had been appointed to conduct "a comprehensive study 
of postdoctoral education in America" commended those universities 
that supported their own postdoctoral fellowships and suggested "that 
a larger proportion of the funds now devoted to subsidizing candidates 
for advanced degrees could be advantageously allocated to the support 
of post-doctoral fellows," but came down in favor of national fellow
ships over local fellowships: 

University administered post-doctoral fellowships are 
likely to be limited to a smaller group of applicants, 
and often are limited to the institution which awards them. 
Your Committee believes that a need exists for a system 

28Kevles (1979), pp. 200-1; Cohen (1979), p. 451. 
29icevles (1979), p. 214. 
30Association of American Universities (1935), pp. 129-36. 
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of country-wide post-doctoral training fellowships more 
numerous and broader in range than are now available.31 

It appears that few doctoral recipients held appointments in the 
universities as assistants or associates on a senior investigator's 
research funds. When in 1927 Noyes invited James B. Conant of Harvard 
to consider an appointment at Caltech as professor of organic chemis
try, Conant asked if he could have a research budget that would enable 
him to hire "two or three men or women who had already received the 
doctor's degree." Conant recalls: "He did not like the idea at all. 
Quite apart from the size of the budget, he thought my proposal to 
carry on research with the aid of research assistants was absurd to 
the point of madness." The University of Illinois chemist Roger 
Adams, with whom he discussed Noyes' invitation, also "rejected 
completely my idea of importing a German practice. • • • He granted 
my diagnosis of the reasons why some of the German professors had been 
so productive, but was certain no American professor could success
fully imitate the practice. Millikan was even more explicit. He 
spoke in terms of the best way of expending money. He had been 
publishing papers of great significance. The experimentation had all 
been done by graduate students • • • supported by teaching fellow
ships. What Millikan said, in effect, was that ••• teaching fellow
ships would yield at least twice as many helping hands as would the 
same amount used for hiring Ph.D.'s as research assistants. I re
mained unconvinced. If one planned to tackle the problems in organic 
chemistry on which the leading German chemists were working, one 
needed more mature help than any student, however bright, could give." 
Conant stayed at Harvard, where he was given a research budget which 
permitted him to hire "some of Roger Adams's recent doctors as 
research assistants to work on the structure of chlorophyll. They 
were excellent men, well trained, and they performed as I ex-
pected ... 32 

Elsewhere other faculty investigators began to use postdoctoral 
associates, but in the lean times of the Depression this was not easy. 
In 1932, for example, Ernest O. Lawrence found $1,500 to hire his 
recent student M. Stanley Livingston to help him in the development of 
the cyclotron, but two other research associates who joined the Radia
tion Laboratory that year came initially without pay.33 

In 1938 it was still possible for a committee, appointed by the 
Secretary of the Interior, Harold L. Ickes, to consider the relation 
of the federal government to research, to comment on "the lack of 
appreciation by great numbers of college executives in various posi
tions of the importance of research in the life of today and of the 
true responsibility of the colleges relative to this work and to the 

31Association of American Universities (1938), pp. 38-40. 
32conant (1970), pp. 74-5. 
33childs (1968), p. 176. 
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preparation of personnel for it." The committee noted the contri
bution made by the national fellowship programs and went on to say: 

While some of the awards seemingly brought disappointing 
returns, perhaps 20 percent were highly gratifying. There 
is a strong feeling that these postdoctoral fellowships are 
an important factor in the research development of the Na
tion and should be maintained as generously as possible. 

"Possibly," the committee added, "federal grants for this purpose 
should be made."34 

Enter the Federal Government 

It happens that, even as the committee was sitting, the first 
steps were being taken towards federal support of postdoctoral work. 
In April 1937, a bill was submitted in Congress for the establishment 
of a National Cancer Institute in the Public Health Service to conduct 
research on cancer and to coordinate the work of other organizations 
fighting the disease. Representatives of the American Society for the 
Control of Cancer (later to become the American Cancer Society) testi
fied in favor of the bill, and it was passed in July without a dis
senting voice. 

Among other provisions of the Act, the Surgeon General was 
authorized to provide facilities where qualified persons might 
receive training in the diagnosis and treatment of cancer, and to pay 
such trainees up to $10 a day. He was also authorized to establish 
"research fellowships in the institute" and to pay the fellows what he 
thought necessary "to procure the assistance of the most brilliant and 
promising research fellows from the United States or abroad ... 35 

The National Cancer Institute appointed its first trainee in 
January 1938, and its first fellows later the same year. The insti
tute contracted with hospitals and universities to carry out the 
training provisions of the act. The act's authorization of fellow
ships "in the institute" was not construed to mean that they had to be 
held at the institute, and while many of the early fellows held their 
awards at the institute, many went elsewhere. All the early trainees 
held M.D. degrees and their training was directed to clinical prac
tice, not research, but several of the fellows were Ph.D. recipients. 
Although the act provided for the establishment of a National Advisory 
Cancer Council, it did not give the council any responsibility for 
overseeing the fellowship and training programs; and the selection of 
training centers, trainees, and fellows rested effectively with the 

34u.s. Department of the Interior (1938), pp. 183-6. 
35u.s. Congress (1937). 
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institute's professional staff. Between 1938 and 1946 the institute 
supported 111 trainees and 43 research fellows.36 

The machinery of the National Cancer Institute was in place when 
the country again found itself at war. If the First World War proved 
the importance of physics and chemistry in national defense, the 
Second World War, while confirming the lessons of the First, also 
demonstated the benefits of medical science. The death rate in the 
U.S. Army from all diseases was 0.6 per thousand during the Second 
World War, compared with 14.1 per thousand in the First. Penicillin, 
the active constituent of which was first isolated between 1940 and 
1942, was distributed to Army and Navy doctors in time to save 
countless lives. Malaria was held in check among troops in the 
tropics. Safe blood transfusions and other operating-room techniques 
greatly reduced the death rate from wounds. 

In 1944 Congress passed an act reorganizing the Public Health 
Service to help it better respond to the medical needs of the country. 
The National Cancer Institute was made a branch of a new division of 
the Public Health Service called the National Institutes of Health; 
and the Surgeon General was authorized to award fellowships from now 
on in any field "relating to the causes, diagnosis, treatment, 
control, and prevention of physical and mental diseases and impair
ments of man."37 

Meanwhile, the federal government enlisted the major research 
universities in a massive effort to develop new technologies for the 
military. The Manhattan Project was the most ambitious and expensive 
among hundreds of other undertakings. Annual federal investment in 
research and development shot up from $48 million at the start of the 
war to $500 million at the end. Whereas in the First World War the 
govermnent had put the scientific community to work mostly in off
campus locations (for example, at the submarine base at New London, 
Connecticut), in the Second much of the work was done at the universi
ties themselves. 

In 1944 President Roosevelt asked Vannevar Bush, Director of the 
wartime Office of Scientific Besearch and Development, to prepare a 
report on the support of science after the war. In his report, 
Science, The Endless Frontier, published in 1945, Bush stressed the 
unique role of the universities in promoting basic research and train 
ing future research workers. He wrote: 

It is chiefly in these institutions that scientists may 
work in an atmosphere which is relatively free from the 
adverse pressure of convention, prejudice, or commercial 
necessity. • • • Industry is generally inhibited by pre
conceived goals, by its own clearly defined standards, and 

36spencer (1949), pp. 750-6; u.s. Department of Health, Education, 
and Welfare (1959), pp. 1-6. 
37u.s. Congress (1944). 
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by the constant pressure of commercial necessity •••• 
Although there are some notable exceptions, most re
search conducted within govermnental laboratories is 
of an applied nature. This has always been true and 
is likely to remain so. Hence, govermnent, lite in
dustry, is dependent upon the colleges, universities, 
and research institutes to expand the basic scientific 
frontiers and to furnish trained scientific investigators. 

He urged the establishment of a National Research Foundation that 
would support basic research in universities and provide undergraduate 
scholarships, graduate fellowships, and "fellowships for advanced 
training and fundamental research." He envisaged a research budget of 
$25 million in the first year rising to $90 million in 5 years, and a 
combined scholarship and fellowship budget of $7 million rising to $29 
million.38 

Long before his proposal for a National Research Foundation be
came a reality in the shape of the National Science Foundation, 
established in 1950, other agencies showed their regard for the 
universities as centers of peacetime research and education. One was 
NIH. The National Cancer Institute had been joined by a National 
Institute of Mental Health in 1946 and by a National Heart Institute 
and a National Institute of Dental Research in 1948. Still other 
institutes were authorized in 1950. Starting with a National Cancer 
Institute appropriation of $45,000 for fellowships (predoctoral and 
postdoctoral} in FY1946, the fellowship appropriation of all the 
institutes rose quickly to $1,400,000 by FY1950. Appropriations for 
training programs rose from $25,000 to $5,415,000. In FY1950 the 
several National Institutes of Health awarded 306 postdoctoral fel
lowships; far more than all the privately funded national programs 
together awarded in any year before the war. 

At the same time agencies were pouring money into the universi
ties for research. In the 1930's the federal govermnent had given the 
universities something like $6 million annually, mostly for agricul
ture. Total research spending in the universities totalled $31 
million in 1940. But by 1949 the Public Health Service, the Defense 
Department, and the Atomic Energy Commission together were spending 
more than $63 million on campus research. 

A decade later, in 1960, the budget of the universities for basic 
research alone totalled $433 million, of which $299 million came from 
the federal government. The National Institutes of Health were sup
porting nearly 1,000 postdoctoral fellows and were providing $75 
million for predoctoral and postdoctoral training grants. The 
National Science Foundation, now a major supporter of university 
research, was the patron of 277 postdoctoral research fellows, 
selected by the National Research Council, and of another 302 Science 

38Bush (1945). 
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Faculty Fellows (college faculty awarded fellowships to strengthen 
their science teaching). Almost as numerous as postdoctoral fellows 
and trainees, however, were postdoctoral research associates supported 
on research funds. The program director for physics in the mathemati
cal, physical, and engineering sciences division of the National Sci
ence Foundation estimated in 1958 that there were probably 200 such 
postdoctoral research appointees "scattered throughout physics depart
ments in the nation." In his view they played "an impressive role" in 
physics research: 

Without them research in universities would lose much of 
its vitality and certainly move at a slower pace. • • • 
'nle research-associate positions have been a boon to 
fresh young Ph.D.'s wishing to extend their experience 
and obtain post-Ph.D. training. A year or two of ap
prenticeship as a research associate is considered the 
best entree to better jobs and an opportunity of doing 
research under burden-free conditions.39 

Evidence gathered later from chemistry departments suggests that there 
may have been two or three times as many research associates in 
chemistry at this time.40 

In 1960 Bernard Berelson, making a study of graduate 
education, wrote: 

Today there is so much post-doctoral training that many 
people are becoming perplexed or even alarmed at where 
it is all going to end, or rather, are becoming concerned 
lest it not end any where! 

From questionnaires distributed to faculty teaching at the graduate 
level, he found that 23 percent of such faculty under 35 years old had 
had postdoctoral appointments. In the physical and biological sci
ences the percentages were even higher. Furthermore, two-thirds of the 
faculty in these sciences, including those who had not been postdoc
torals as well as those who had, felt that postdoctoral experience was 
"becaning necessary or highly desirable for proper advancement." 

Berelson noted that "many top professors prefer postdoctoral 
fellows because they are better research assistants," but found many 
others worrying that the spread of postdoctoral training reflected a 
failure in graduate education. He quoted a dean who felt that "the 
present rapid growth of the post-doctoral fellowship idea is, at least 
in part, a direct result of many of our Ph.D.'s having been trained in 
too-large groups, in over extended graduate departments, and under 
"team-research" circumstances •••• [T]hey are compelled to return to 
an academic setting to learn what they should have learned before 

3~Millen (1958), p. 14. 
4~ational Research Council (1965), p. 179. 
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their degree was granted." Universities were also concerned, Berelson 
reported, about the allocation "of so much space, equipment, and 
faculty time to a group that provides no tuition."41 

In 1964 the role of postdoctoral appointments in physics 
and chemistry came under the scrutiny of two distinguished committees 
appointed by the National Academy of Sciences to survey the state of 
physics and chemistry and report on the needs and potentials of each. 
The Physics Survey Committee, which reported in 1966, declared that in 
many fields of physics postdoctoral training was "rapidly becoming a 
sine qua non." It attributed the increase in the number of individ
uals taking postdoctoral appointments to "the explosive growth of 
scientific knowledge" and to government support of scientific research 
that had "made it possible for university departments to offer 
research-associate positions to new Ph.D.'s at salaries comparable to 
those paid men beginning their teaching careers. • • • The academic 
climate is thus such that the new Ph.D. feels the need for further 
study, and funds for such study are available to him." The committee 
went on to say that postdoctorals were "essential to the present 
research effort in physics" and that "without the assistance of 
postdoctoral associates, it would not be possible in many fields to 
train the number of graduate students presently engaged in research." 

[Postdoctorals] contribute to a vital and exciting intel
lectual environment for both faculty and students and 
toward accelerating the progress of research. • • • We 
conclude that postdoctoral personnel make an essential 
contribution to both teaching and research in 
physics •••• We underline this point because today 
there is a real possibility that the opportunities for 
postdoctoral study may be curtailed, or may not be ex
panded in proper proportion to the over-all growth in 
physics. This possibility exists for two reasons. 
First, • • • a cutback in research support • • • is 
most easily applied to those funds allotted for 
postdoctoral research positions. Second, it has 
been argued that any action that delays the entrance 
of a new Ph.D. into the teaching profession raises 
grave hardships. • • • We do not agree with this 
view; the additional training for both research and 
teaching that a new Ph.D. received abundantly justifies 
the time spent on postdoctoral study. 42 

The Chemistry Survey Committee, which reported in 1965, was less 
categorical. It agreed that a postdoctoral appointment provided 
valuable further experience in both research and teaching: 

41Berelson (1960), pp. 190-4. 315. 
42National Research Council (1966), pp. 17-9. 
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At this level, a student achieves his greatest personal 
boost toward a professional career; he is usually in a 
stimulating envirorunent, at a time in his life when he 
has great energy and motivation, when he is reasonably 
free to exercise his own professional judgement, and when 
he is least burdened by additional responsibilities. The 
momentum he achieves in this period is likely to determine 
the direction and extent of his future career, and hence 
this period is one of the most important for advanced educa
tion •••• [A]s chemistry becomes more complicated, a more 
varied apprenticeship becomes desirable. The increase in 
numbers [of postdoctoral appointments] has been beneficial 
in terms both of increased research productivity for the 
universities, and of increased opportunities for the stu
dents. 

But, the committee added: 

It has been unplanned. Some universities regard postdoc
toral training as a natural extension of doctoral work, 
others have incorporated the post-doctorals practical-
ly as junior members of their teaching staffs, while 
still others have taken almost no official notice of the 
large number of young Ph.D.'s in residence. The Commit
tee is not entirely agreed on the nature and purpose--and 
therefore on the proper limits, if any--of post-doctoral 
research at the universities. Despite the advantages of 
a post-doctoral program, university administrators and 
faculty members must decide whether the program should 
be expanded when funds for research are limited. • • • 
Should the post-doctoral program be officially recognized, 
and perhaps formalized? Or should it be left to the 
discretion of each individual recipient of a federal grant 
to carry on his research as best he can, using graduate 
students~ postdoctorals, technicians, or whatever person
nel he believes are most suitable. • • • Fortunately, the 
growth in numbers of post-doctorals so far has generally 
strengthened chemical research at the universities. 
In any event, a study of the role of post-doctorals in 
the university in all aspects would be highly desir
able •••• 43 

The Invisible University 

Questions such as these, coming from many sides, prompted the National 
Research Council in 1966 to undertake the first truly comprehensive 

43National Research Council (1966), p. 147. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


33 

study of postdoctoral education in the United States. Financial 
support for the study came from five separate agencies of the federal 
government as well as the Alfred P. Sloan Foundation. The study was 
published in 1969 under the title The Invisible University. 

Questionnaires were received from a total 10,740 individuals who 
considered that they held postdoctoral appointments according to the 
study committee's definition--an appointment of a temporary nature at 
the postdoctoral level which is intended to offer an opportunity for 
continued education and experience in research, usually, though not 
necessarily, under the supervision of a senior mentor. Assuming a 65 
percent rate of return, the committee estimated that "in the spring of 
1967 there were approximately 16,000 postdoctorals including U.S. 
citizens either in this country or abroad and foreign nationals in 
this country."44 Since this estimate includes both postdoctorals 
with foreign-earned doctorates and those who held M.D. or other 
professional doctorates, the estimate cannot be compared with the data 
presented in Table 1.5 of the previous chapter. 

The 10,740 postdoctorals who completed questionnaires gave the 
following information about themselves: 

• Many of them did not know for sure whether they held a 
fellowship, a traineeship, or an appointment paid out of 
research funds. It appeared that somewhat less than half 
held fellowships, nearly a third were research associates, 
and a quarter held other appointments, including 
traineeships.45 

• The agency whose funds for training and research supported 
the largest number of postdoctorals was the Public Health 
Service, responsible for 40 percent, followed by the 
National Science Foundation (over 8 percent). The Depart
ment of Defense, the Atomic Energy Commission, and the 
National Aeronautics and Space Administration together 
supported another 15 percent- Host institutions supported 
8 percent and private foundations approximately 6 
percent.46 

• Roughly two-thirds held Ph.D. degrees (or equivalent) 
and one-third medical doctorates.47 

• The postdoctorals were distributed as follows by 
field:48 

44National Besearch Council (1969), p. 49. 
4 ~ational Be search Council (1969), P• 90. 
46National Be search Council (1969), p. 234. 
47National Research Council (1969), p. 51. 
48National Be search Council (1969), p. 54. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


Physics and astronomy 
Chemistry 

34 

Mathematics, engineering, earth sciences 
Biochemistry and other basic life sciences 
Other biosciences 
Agricultural sciences 
Medical sciences 
Social sciences 
Arts and hunanities 
Other fields 

13% 
16% 

7% 
22% 

8% 
1% 

25% 
4% 
2% 
3% 

100% 

• Eighty percent were at institutions of higher education in 
the United States. Eight percent or so were at nonprofit 
institutions (hospitals, research institutes, etc.), a 
slightly smaller percentage were at government labora
tories and governnent-supported laboratories like the Los 
Alamos Scientific Laboratory, some were abroad , and a 
small fraction were in industry.49 

• The distribution of postdoctorals in the universities was 
"highly skewed." Fifty percent were at 17 institutions. 
If time taken to get the Ph.D. was a measure of quality 
(the shorter the time the better) 1 the best postdoctorals 
were at the leading universities.~O 

• Most postdoctorals were anticipating academic careers. 
Seventy-seven percent of those who had received Ph.D. 
degrees within the previous two years--"immediate post
doctorals"--said that they would probably be employed in a 
university or college. Only 8 percent expected to work 
in industry and only 5 percent in government.51 

• Forty-five percent were foreign. Only one-fifth of 
those with Ph.D.'s received the degrees in this country. 
Four-fifths came after receiving doctorates abroad. 
Seventeen percent of the foreign postdoctorals thought 
that they would be staying in this country.52 

On the basis of questionnaire returns from deans, department 
chairmen, individual faculty, and former postdoctorals, as well as the 
questionnaires received from current postdoctorals and visits to 
campuses, the National Research Council committee concluded that 
postdoctoral education was a "useful and basically healthy develop
ment. • • • Its major purpose ••• is to accelerate the development 
of an independent investigator capable of training others in re
search." 

49National Research Council (1969), pp. 54, 115. 
5~ational Research Council (1969), pp. 57, 78. 
51National Research Council (1969), pp. 61-2. 
52National Research Council (1969), pp. 54, 209, 221. 
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The committee found no evidence that postdoctoral education had 
resulted "from a failure of graduate education to fulfill its 
function." And it welcomed the foreign postdoctorals: 

In addition to the contribution to international educa
tion, the presence of foreign postdoctorals has enriched 
our science and has stressed the international nature of 
research."53 

Recent Developments 

Since 1969 the climate in the universities has changed consider
ably. For one thing, real expenditures for basic research in the 
universities, which had been rising rapidly for 20 years, have grown 
at a considerably slower pace since the time The Invisible University 
was written. At the same time, partly for demographic reasons and 
partly for lack of funds, hiring of new faculty has also slowed during 
the past decade. Between 1969 and 1977, for example, the total number 
of faculty increased by only 3 percent a year; for the 8 years earlier 
the facultI was expanding at a rate of more than 10 percent 
annually.5 

In the face of these changes, the already high percentage of new 
Ph.D. recipients in the physical and biosciences taking postdoc
toral appointments increased markedly. In chemistry the percentage 
spurted between 1970 and 1973, but has since fallen back a little; in 
physics and the biosciences the increase has been steady through the 
decade (Table 2.1). 

Since the late 1960's the National Science Foundation has col
lected statistics each year on the total number of postdoctorals in 
university departments. Changes in the survey population prior to 
1974 obscure the postdoctoral growth trends prior to that time. Since 
1974 it appears that the postdoctoral population--including U.S. and 
foreign citizens with either Ph.D., M.D., or other doctorates--has 
grown significantly in U.S. universities, but that the rates of growth 
have been quite different in the major fields of science and engi
neering (Table 2.2). 

In 1973 a national sample of postdoctorals was asked a question 
that had not been asked in the study for The Invisible University: 
"What was the MOST important reason for taking the appointment?" The 
answer was striking. While the majority of respondents said that they 
were seeking additional research experience, nearly one-fourth of 
those who had received the doctorate during the previous year indi
cated that they had taken a postdoctoral appointment because an 

53National Research Council (1969), pp. 242, 254-5. 
54National Research Council (1979), Table 1. 
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Table 2.1 

PERCENT OF PH.D. RECIPIENTS IN SELECTED FIELDS WHO PLANNED TO TAXE 
POSTDOCTORAL APPOINTMENTS AFTER COMPLETION OF THEIR DOCTORATES, 

1970-79 

FY70-l FY72-3 FY74-5 FY76-7 FY78-9 

All Sciences 23.2% 25.9% 26.1' 29.0\ 30.4% 
and Engineering 

Physics 38.4 45.4 50.2 52.2 51.4 

Chemistry 39.7 52.8 48.8 51.8 47.2 

Biosciences 46.6 48.7 53.3 59.0 62.7 

SOURCE: National Research Council, Survey of Earned Doctorates 
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Table 2.2 

TOTAL NUMBER! OF POSTDOCTORAI.S IN U.S. UNIVERSITIES, 
1974-79 

1974 1975 1976 1977 

All Departments 11975 12665 13705 14069 

Departmental Field 

Mathematic al Sciences 139 164 180 146 

Physics 1492 1419 1447 1552 

Chemistry 2350 2483 2581 2628 

Earth Sciences 282 275 375 376 

Enqineerinq 1019 1153 1169 1213 

Aqricultural Sciences 371 342 441 376 

Biosciences - Graduate Schools 2607 3023 3228 3329 

Biosciences - Medical Schools 3046 3225 3596 3770 

Psychology 293 341 358 354 

Social Sciences 376 240 330 325 

1979 

13856 

199 

1443 

2616 

329 

1069 

245 

3374 

3738 

446 

397 

!Includes both U.S. and foreiqn citizens who hold a Ph.D., M.D., or other doctoral 
degree. 

SOURCE: National Science Foundation, Survey of Graduate Science Student Support 
and Postdoctorals. 
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"employment position" was not available. Among physicists and life 
scientists the fraction was lower, an estimated 19 percent, but among 
chemists it was as high as 37 percent. The fraction was higher the 
more years since the degree. Among postdoctorals who had held the 
degree 2 years, the figure was approximately 37 percent; among those 
who had been out 3 years, it was 46 percent.SS It seems that many 
postdoctorals, like planes waiting to land, were stacked in a holding 
pattern. Postdoctoral appointments were playing a new role in the 
lives of young investigators. 

The Congress was sufficiently concerned by the relation of 
predoctoral and postdoctoral training to national needs that in 1974 
it required the Secretary of Health, Education, and Welfare to consult 
with the National Academy of Sciences before determining the number of 
fellowships and traineeships National Institutes of Health and the 
Alcohol, Drug Abuse, and Mental Health Administrations should award in 
the biomedical and behavioral sciences. The academy was asked to 
"establish the Nation's overall need" for "research personnel" in 
these sciences, identifying particular subject areas and the number of 
people needed in each, and to "identify the kinds of research 
positions available to and held by individuals" after completion of 
their training. The academy, if it agreed to assume this responsibi
lity, was required to report to the secretary each year.S6 The 
academy accepted the responsibility and, starting in 197S, has 
submitted five reports under the act. 

In 1977 the American Physical Society undertook a study of the 
changing character of the postdoctoral role and the subsequent 
employment of those who have completed postdoctoral appointments. The 
study findings, based on survey responses from more than 8SO physi
cists who had held postdoctoral appointments in 1973, are somewhat 
distressing. Many of these physicists felt that they had not received 
adequate career counseling and did not consider their postdoctoral 
experience valuable in helping them achieve their career objectives. 

If they had to do it over again, most would still go into 
physics; 30%, howeyer, would have chosen other areas, 
medicine and engineering predominating. Looking ahead, 
less than half would recan.mend physics as a career to 
others. To a large extent this was based on the very 
tight job market they saw in the future and the high 
degree of insec\irity they had experienced. 

These relatively negative attitudes among many of 
our brightest young.physicists should be a matter of 
continuing concern to the physics can.munity.S7 

SSNational Science Foundation (197S), pp. 296, 299. 
S6u.s. Congress (1974). 
S7Porter (1979), p. 23. 
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Another change since 1969 is a growing concern with the oppor
tunities in science for women and members of minority groups. With 
our current-day consciousness of equal rights, the many quotations in 
this chapter which refer to "men" as if they are the only people in 
science strike one as strangely obtuse. Women and members of minority 
groups have in fact played their part in the developments described 
here. In 1920, for example, the National Research Council awardea a 
special fellowship to support the work at Howard University of the 
black zoologist Ernest Everett Just, recognizing that "because of his 
color [he] was unable to enter the larger universities in the 
country." He held the fellowship for 11 years. The council's records 
note that ·he published 27 papers during this time, "fully justifying" 
the award of the fellowship.58 A Ph.D. recipient from the Univer
sity of Chicago, Just, who stayed at Howard until his death in 1941, 
continued to publish significant work. 

We do not know how many young black scientists received regular 
National Research Fellowships. The records do include the names of 
some women recipients, however. Some held their awards in circum
stances that reflect sadly on the status accorded them in the prof es
sion. One was Jane Mary Dewey, the youngest daughter of the 
philosopher John Dewey, who obtained her doctorate in physical 
chemistry at MIT in 1925. After 2 years with Niels Bohr in Copen
hagen, she won a National Research Fellowship to study at Princeton. 
As a woman she was not welcomed by the physics faculty, but the dean 
of the graduate school, William F. Magie, a physicist, insisted they 
take her. In 1929 her mentor, Karl T. Compton, wrote all over the 
country to help her find a faculty position. The only sympathetic 
response came from a member of the physics department at Berkeley, who 
reported, however, that his colleagues simply refused to have a woman 
on the staff. After 2 more years as a research fellow at Princeton 
(in other words, after a total of 6 postdoctoral years), she joined 
the faculty at Bryn Mawr.59 

Four decades later, the study for The Invisible University found 
that women on postdoctoral appointments were much more likely than men 
to hold them for a third year or longer. While less than 10 percent 
of male postdoctoral& were "long-term" in this way, nearly 20 percent 
of women were long-term. The study commmittee made the observation: 

The fact that U.S. males have a greater chance of obtain
ing faculty appointments • • • may partially explain the 
distribution of long-term postdoctorals. Many of the 
women are either faculty or student wives who are.not 
able to receive faculty positions because of institu
tional rules on nepotism. There are, of course, some 

58National Research Council (1932), pp. 237-8. 
59Kevles (1979), p. 207. 
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women who find the postdoctoral status to their liking, 
allowing them to do research part-time while remaining 
a wife and mother. Nevertheless, it is clear that the 
majority are simply taking the best position that is 
open to women who want to do research and to live with 
their husbands and children.60 

The issue was not discussed further in The Invisible University. 
Today, we are acutely concerned with the obstacles which stand in the 
way of women's careers. 

These questions about career opportunity, however, are not 
questions about the intrinsic worth of postdoctoral study. The 
intellectual opportunity it offers the individual scholar and the 
stimulus it gives to the nation's research are no longer significant 
issues. The postdoctoral appointment is an accepted feature of the 
research university. Gilman would be pleased to see how effective his 
merging of the English fellow and the German privat-docent has been in 
advancing American science. The problems of the postdoctoral appoint
ment today are important just because of its established role in 
American science. 
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3. CHANGING EMPLOYMENT PATTERNS 

Fundamental to this study of the postdoctoral role in the sci
ences and engineering is an understanding of the system by which 
students completing their graduate education enter careers in these 
fields. The system is a dynamic one in which both supply and demand 
respond to a variety of economic, demographic, and other factors. On 
the supply side, for example, the career choices of undergraduate and 
graduate students are 'influenced by their perceptions of employment 
prospects, relative earnings, and educational costs, as well as by 
their own academic interests. On the demand side, the availability of 
positions, nearly 60 percent of which lie in the academic sector, is 
primarily determined by the level of the national investment in re
search, total enrollments in colleges and universities, and rates of 
labor force attrition. In the past few years several concerted 
effortsl have been made to model the Ph.D. labor market and to 
analyze the supply-demand outlook for the next decade or two. Of 
particular relevance are the forecasts recently completed by Radner 
and Kuh2 and by the National Science Foundation,3 both of which 
examine in some detail the flow of graduate students into the Ph.D. 
labor force. Later in this chapter we summarize the findings from 
these forecasts and examine the major factors contributing to the 
findings. First, however, we present a schematic description of the 
Ph.D. labor force which, unlike the supply-demand models used in most 
employment market forecasts, incorporates the postdoctoral role in 
early career patterns. 

lA detailed critique by Donald J. Hernandez of five recent 
forecasts of Ph.D. supply and demand is published in National 
Research Council (1979), Appendix B. 
2Radner and Kuh (1978). 
~ational Science Foundation (1979). 
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Career Paths 

Figure 3.1 shows alternative career pathways Ph.D. recipients 
follow in entering the science labor force after graduate school. 
The estimate associated with each pathway represents the average 
number of individuals per year who followed that particular route 
during the period from March 1973 through February 1979. For purposes 
here, the science fields have been aggregated. In Chapter 4 this same 
supply diagram is presented with separate estimates for engineering 
and each major field of science. 

During the 6-year span an average of approximately 14,500 
individuals each year earned science doctorates and entered the U.S. 
labor force4 through paths A, B, and C. The majority (66 percent) 
have taken nonpostdoctoral employment in the science workforce (path 
B). Another 30 percent chose postdoctoral appointments in these 
fields (path C), while the remaining 4 percent found positions in 
engineering, the humanities, education, or professional fields (path 
A). It must be emphasized that the fraction of graduates following 
paths B or C has varied considerably among the major fields of 
science. In the biosciences and physics, for example, the postdoc
toral route has been followed more frequently than the direct path to 
employment in these fields. In the social sciences, on the other 
hand, less than 5 percent of the recent graduates have taken post
doctoral appointments. 

An average of approximately 1,050 doctorate recipients each year 
entered the science labor force from other fields of graduate study. 
The majority of these field-switchers were either humanities and 
education graduates who found positions in related social science and 
psychology fields or engineers moving into areas within the physical 
sciences. Most of these individuals took employment in the workforce 
(path E) rather than entering through the postdoctoral route (path D). 

The total science labor force (including postdoctorals as well as 
all other doctorate recipients employed in these fields) expanded from 
an estimated 180,500 individuals in 1973 to 251,000 individuals5 by 
1979. This represents an average expansion of 6 percent, or 11,750 
persons per year. The two major factors contributing to this growth 
are readily apparent in the supply diagran presented. An average of 
14,975 doctorate recipients have entered the science labor force each 
year, either directly into the workforce (via paths B and E) or 
through the postdoctoral routes (paths C and D). This 7 percent 
accretion has been partially offset by an estimated annual attrition 

4Excluded from the data reported in this chapter are (a) scientists 
who, after receiving doctorates from U.S. universities, expected to be 
employed outside the United States; and (b) scientists who took 
positions in the United States after receiving doctorates from foreign 
universities. 
5see Table 3.6 in the supplement to this chapter. 
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FIGURE 3.1 Components contributing to the average annual growth of the doctoral labor 
force during the period from March 1973 through February 1979. Estimates represent 
the average annual number of individuals following particular pathways during this 6-year 
period. No estimates have been made for field-switching, immigration, emigration, or 
re-entry into the labor force. 
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due to death and retirement6 of only 2,025 scientists--less than 1 
percent of the labor force. The large imbalance between these two 
factors guarantees that the total supply of Ph.D. scientists will 
continue to grow at a substantial rate even if graduate enrollments 
decline during the next decade as expected.7 

Of particular importance in this supply diagram is the sizeable 
growth in the postdoctoral population. During the 1973-79 period an 
average of 4,475 Ph.D. recipients took postdoctoral appointments in 
science fields each year (paths C and D), compared with only 3,925 
completing their appointments (path F). As will be discussed in the 
next chapter, this net increase of 550 postdoctorals annually is due 
both to a prolongation in the average length of time spent in postdoc
toral apprenticeship and to an increase in the number of graduates 
choosing to follow the postdoctoral route. In the supply diagram the 
postdoctoral appointment may be viewed as a transition stage between 
graduate school and career employment. In many physics, chemistry, 
and bioscience disciplines the appointment is considered almost a 
prerequisite for a faculty position at a major research university. 
In most other fields the postdoctoral institution, although not as 
well established, appears to be growing in importance (as shown later 
in this chapter). As faculty positions in many science fields become 
more difficult to obtain during the next decade, we may expect an 
increased fraction of graduates to opt for the postdoctoral route. In 
this regard the postdoctoral appointment serves an important function 
as a buffer for short-term imbalances between supply and demand.a 

Employment Prospects for Ph.D. Scientists and Engineers 

In May 1979 the National Research Council's Committee on Con
tinuity in Academic Research Performance sponsored a workshop9 at 
which several recent forecasts of supply and demand for both scien
tists and engineers at the doctorate level were examined in detail. 
Table 3.1 summarizes the findings from two of these forecasts. Ac
cording to the results of both forecasts, the most serious supply-

6nuring the 1973-79 period there was also an annual net attrition 
from the labor force of 1,200 individuals who switched to employment 
in engineering and other nonscience fields, emigrated to foreign 
countries, or dropped out of the labor force for other reasons. For 
purposes of simplicity these factors have been omitted from the supply 
diagram. 
7craduate enrollments have already begun to decline in some science 
fields. See National Science Foundation (1978). 
8For a thoughtful discussion of this concept, see Shull (1978). 
9The agenda, list of participants, and summary of this workshop are 
given in National Research Council (1979), Appendix B. 
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Table 3.1 

ALTERNATIVE FORECASTS OF UTILIZATION OF PH.D. SCIENTISTS 
AND ENGINEERS, BY MAJOR FIELD OF SCIENCE 

Bureau of Labor Statistics Pro'ection National Science Foundation Pro'ection 
\Excess of Labor 2/ 1/ 

Labor Force Requirements- Force over Labor Force Requirements-
(thousands) (thousands) Re irements (thousands) (thousands) 

Physical Sciences 90.0 81.1 10\ 95 87 

Enqineerinq 60.5 65.7 none 72 59 

Life Sciences 109.4 87.5 20\ 103 91 

Mathematical 24.8 17.4 30\ 28 22 
Sciences 

Social Sciences 128.0 94.0 27' . 113 84 

All Science and I 412.7 346.0 16, 412 342 
Enqineerinq 

!!Projected Ph.D. scientists and enqineers in "traditional employments." 

YProjected "science and enqineerinq utilization of science and enqineerinq Ph.D.'s." 

NOTE: Bureau of Labor Statistics projection is for 19851 National Science Foundation 
projection is for 1987. 

SOURCE: Braddock (1978) 
National Science Foundation (1979) 

\Excess of Labor 
Force over 
Recruirements 

8\ 

18\ 

12\ 

21' 

26\ 

17' 
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demand imbalances during the next 5-7 years are expected in mathe
matics and the social sciences. Considerably smaller imbalances are 
anticipated for engineers and physical scientists--in fact, recent 
data suggest that there is now a significant undersupply of doctoral 
personnel in engineering. Although the magnitude of the projected 
oversupply in each field varies according to the methodologies and 
asswnptions used in each forecast, the basic message is quite 
apparent. 

Barring any llllforeseen major increase in demand for Ph.D.'s, 
or a large drop in Ph.D. output, holders of doctorates in 
most fields will continue to experience keen competition 
in obtaining the types of jobs Ph.D.'s have traditionally 
held. Consequently, many Ph.D.'s will continue to experi
ence delays in obtaining permanent employment in tradi
tional jobs--and may experience job dissatisfaction.IO 

Some caution must be exercised in interpreting projected supply
demand imbalance in a particular field. First, in response to chang
ing employment prospects and relative salaries, some students may 
alter their career plans. Even the more sophisticated forecasting 
models which incorporate "feedback mechanisms~·ll do not accurately 
predict the magnitude of such an adjustment or the associated time 
lags. Nor do they provide any information about changes in the 
caliber of students choosing to pursue careers in particular fields. 
Furthermore, the implementation of new federal programs could have an 
important impact on the availability of academic employment opportuni
ties in particular fields.12 Also, although some of the forecasts 
give consideration to demand in the nonacademic sectors, the forces 
controlling demand in these sectors are not well understood. In the 
face of waning prospects for faculty positions, one might expect a 
significant increase in the numbers of doctoral graduates hired 
outside academia. Recent trends in this direction have already been 

lOBraddock (October 1978), p. 50. 
llTwo of the more promising approaches which utilize feedback mech
anisms are those employed by Freeman (1976) and National Science 
Foundation (1979). 
12For example, the National Research Collllcil Committee on Continuity 
in Academic Research Perfonnance recanmended the establishnent of 
5-year, nonrenewable awards for tenured and nontenured faculty members 
naninated by their departments. The Committee urged that 30 such 
awards per year be offered immediately in both mathematics and 
physics. A complete description of the program is presented in Na
tional Research Collllcil (1979), Chapter V. After reviewing this 
recommendation the National Science Foundation has decided not to flllld 
such a program. 
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observed in the mathematical sciences, psychology, and the social 
sciences.13 Finally, it must be emphasized that even a large 
oversupply of doctoral personnel in a particular field is unlikely to 
be manifest in high rates of unemployment (relative to the general 
level of unemployment in the economy). Such highly qualified person
nel will almost certainly find employment in nontraditional areas, 
although some may not consider themselves to be fully utilizing their 
research skills. 

Two factors principally account for the projected decline in em
ployment prospects in most science fields. The first is the expected 
absence of significant growth in the total number of university and 
college faculty positions. 

Viewed in the aggregate, then, the 1970's are a period in 
which the higher education system has begun to make a 
rather abrupt transition from conditions of rapid growth 
to conditions of steady, or perhaps modestly declining, 
demands for its services. This trend is almost certain to 
produce a significant reduction in the number of academic 
positions opening up for new Ph.D.'s.14 

For the next 15 years there will be a substantial drop in the college
age population. '!bis will mean a modest decline or, at best, a stabi
lization in total undergraduate and graduate enrollments.15 More
over, while federal R and D levels cannot be predicted with any degree 
of confidence, during the next decade large increases are highly 
unlikely in view of recent trends.16 Since faculty hiring is 
closely tied to both enrollments and research funding, we can expect 
little or no expansion in university science faculties. 

A second and equally important factor contributing to the pro
jected oversupply is the anticipated low rate of labor force attri
tion. As illustrated in Figure 3.1, during the 1973-79 period an 
average of 2,025 scientists, less than 1 percent of the total pool, 
retired or died each year. This rate is considerably below what might 
be considered a steady-state condition,17 with an annual attrition 
rate of approximately 3 percent. The reason for this low attrition is 

13Between 1973 and 1979 there has been an annual growth in the 
nonacademic sectors in each of these three fields of more than 10 
percent. See Table 3.6 in the supplement to this chapter. 
l4National Research Council (1979), pp. 14-5. 
15For a comprehensive analysis of enrollment projections see Cartter 
(1976), Freeman (1976), Dresch (1975b), or Carnegie Foundation (1975). 
16since 1968 total federal expenditures for research and development 
have declined (in constant dollars). See National Science Foundation 
Cl979a). · 
17'lbe attrition rate for a steady-state conditon is based on an 
expected 35-year career for a scientist. 
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a significant imbalance in the age distribution. As shown in Figure 
3.2, less than 30 percent of the doctoral personnel who were employed 
in science and engineering fields in 1979 were over 50 years old, and 
less than 10 percent were over 60 years old. If one assumes that all 
doctoral scientists and engineers 50 years or older in 1979 will 
vacate their positions by the year 1994, then an estimated 72,700 
openings will become available during this 15-year span, or an average 
of 4,850 openings a year. The annual incoming supply of science and 
engineering Ph.D. recipients is at the present time nearly four times 
this size. 

Faculty Aging 

During the transition period of the 1970's several changes have 
been observed in the employment situations of doctoral scientists and 
engineers. Perhaps the change receiving the most attentionl8 has 
been what is sometimes referred to as "the faculty aging problem." As 
the number of new faculty hires in many fields began to decline, the 
overall proportion of faculty appointments held by recent graduates 
also fell. Figure 3.3(a) describes the decline in young faculty at 
major research lllliversities.19 Between 1973 and 1979 the percentage 
of science and engineering faculty in these institutions who had 
received their doctorates in the preceding 7 fiscal years dropped from 
38 to 30 percent. 'lb.e decline in young faculty in engineering and the 
mathematical and physical science fields was noticeably more abrupt 
than that experienced in the life sciences or social sciences. 

The implications of these trends for lllliversities and the 
national research enterprise are not fully understood. More defini
tive information is needed about the roles young faculty members play 
in academic science and about the relationship between age and re
search productivity. There is, nevertheless, a consensus within the 
academic community that a continuing flow of young investigators into 
university faculty positions is essential to maintain the vitality of 
the research effort. Another National Research Council committee 
examined this issue in detail. 

In our view, a steady flow of "new blood" and in part 
"young blood" into academic departments is important in 
large part because of its impact on the overall research 
environment of the department and on the maintenance of 
a generational mix conducive to good communication and 

18Atelsek and Gomberg (1976 and 1979). 
19Included are 59 institutions that together acco\Klted for approxi
mately two-thirds of the total resea~ch expenditures by lllliversities 
in 1977. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


UI .... 

50 

Percent 

of 

Total 40 

Labor 

Force 

30 

20 

10 

0 

--~-All Sciences and Engineering 
--~~Engineering, Mathematical and Physical sciences 

r------Life Sciences 
+ ~Social Sciences 

~\~~I 
lj;~'.i 
l~··-:s:·; 

~~ l~ .... ~ 

~~ 
:~;·~·--::~ 

t·;i~ 
~ ..... ·~ 

~~I ~~~ 

~~tt 

i~~ 
>45 yrs old >so yrs old 

~~~~ ~~·..! 

~~ 
>SS yrs old >60 yrs old 

FIGURE 3.2 Age distribution of total doctoral labor force in science and engineering fields in 1979. 
From National Research Council, Survey of Doctorate Recipients, 1979. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


U1 

"' 

' 
so -

"" ,... 
40 ~ OI Ill .... ,... 

,... 
I"" OI 
OI I"" 
.-4 OI 

.... 
30 ~ 11 11 11 ·~.;.1.-

20 _J 11 11 111 1::-.t...~ 

10 J I r1 .. • ·. .. 
. ~ . 

~ .. -

0 
All 

S and E 

(a} Doctoral Facult:t: 

lh 
1111111 I - ·: :~ 

ti ·.· ,: . 
0. ;:. ..... ~ 

~O; S _ 

EMP 
Fields 

lh__ 

1111111 f;_.~~~ 

l:~1 ~ ~~ .. ·. ·: . 

! . :" 

Life 
Sciences 

111111 L·."·.~ 

I r1 :· .. · .£ . . 
'• ·. ·: ':.. .. '" ... ~-· .. 

Social 
Sciences 

' so ... 

40 

30 

I 
20 

10 

0 

"" ,... Ill 
OI ,.._ 
.-4 OI ,.._ .... ,... 

(JI 

.... "" .... 
>1 
~ .!' 

11 11 111 .... Y€\.'I 

All 
S and E 

FIGURE 3.3 Percent of (a) doctoral faculty and (b) all doctoral 
versities who had earned their doctorates in the preceding seven 
include engineering and the mathematical and physical sciences. 
Survey of Doctorate Recipients. 

(b) All Doctoral Staff 

1111111 ... ,, ... ,~-~ 

EMP 
Fields 

I 
I 
·11 

111 

I 
I 
I 

11 11 

Life 
Sciences 

Social 
Sciences 

staff in major research uni
fiscal years, 1973-79. EMP fields 
From National Research Council, 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


53 

the most effective motivation of successive cohorts of 
independent investigators. Some of the effects we have 
pointed to are subtle and indirect. They have not for 
the most part been quantified in the existing literature 
on sociology of science--and perhaps some of them cannot 
be in the present state of the art. • • • But in the 
absence of definitive research, we have based our analy
sis on our experience and understanding of the function
ing of the academic research system and on the testimony 
of other experienced observers. That experience leads 
us to believe that the vitality of academic science 
would be seriously impaired by sharp restrictions on 
the hiring of new faculty.20 

It is important to recognize that this aging problem is not 
nearly as serious for the total doctoral labor force in academia 
(including postdoctorals and other nonfaculty doctoral staff) as for 
faculty alone. As shown in Figure 3.3(b), the percent of all 
scientists and engineers at major research universities who had 
received doctorates in the preceding 7 fiscal years only decreased 
from 45 percent in 1973 to 40 percent 6 years later. In the life 
sciences, the proportion of young staff in academia has remained 
almost constant during this period. Whether an increase in 
postdoctorals and other nonfaculty doctoral research staff can, in 
part, compensate for a decline in junior faculty is an important 
issue--and one that will be addressed in Chapter 6. 

Postdoctoral Increases 

In the face of decreasing numbers of appointments to faculty 
positions in many fields of science, there has been a marked increase 
in postdoctoral appointments during the past decade. Figure 3.4 
describes recent trends in the numbers of doctorate recipients from 
U.S. universities who held postdoctoral appointments in this country 
during the period between February 1972 and February 1979. By far the 
largest increase (in absolute numbers) has occurred in the biosci
ences. The postdoctoral population in this field has steadily grown 
from an estimated 3,650 individuals in 1972 to 7,325 in 1979--an 
average annual rate of growth of more than 10 percent in this field. 
What is most astonishing about this growth is that it took place 
during a period when the number of Ph.D. awards in the biosciences 
remained constant at approximately 3,650 each year.21 Consequently, 
by 1979 the number of individuals holding bioscience postdoctoral 
appointments was almost twice the number receiving doctorates in the 
field that year. 

2~tional Research Council (1979), pp. 65-6. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


U1 
oz:. 

14000 

TOTAL S/E 

12000 

10000 

8000 

Biosciences 

6000 

4000 

~ OTHER FIELDS 
COMBINED 

2000 
---------------. •••• ...__ Chemistry 

;;,.---- Physics 

o--~--~--~--~~~--~~--
72 73 74 75 77 79 

1000 

800 

600 

400 

200 

OTHER FIELDS 

,..--,, ,, ,, ,, ,, ,, ,,, 
,, ' ___ , 

---- Psychology 

Earth Sci 
Enqineerinq 

. Aqric Sci ---- .,., .... ' ---------..:,...rMath Sci 

0 --~--~--~--~~~--~~--
72 73. 74 75 77 79 

FIGURE 3.4 Estimated number of individuals holdinq postdoctoral appointments in science and 
engineering fields, 1972-79. These estimates exclude those who had received their doctorates 
from foreiqn institutions. From National Research Council, Survey of Doctorate Recipients and 
Survey of Earned Doctorates. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


55 

The postdoctoral populations in chemistry and physics have also 
been large, but a substantial drop in doctoral awards during the 
1970's has limited the postdoctoral expansion in these fields. The 
n\DDber of postdoctorals in chemistry increased from an estimated 1,400 
in 1972 to 1,675 7 years later--an annual growth of less than 3 
percent. In physics the postdoctoral population shrunk by approxi
mately 100 individuals during this same period. 

The sizes of the postdoctoral populations in most other fields of 
science are still comparatively small, but rapidly growing. In fact, 
in three fields--agricultural sciences, psychology, and social 
sciences--postdoctoral growth has exceeded 10 percent annually. In 
engineering, however, we have seen a significant decrease during the 
past 2 years in the postdoctoral numbers {excluding persons with 
doctorates from foreign institutions). 

It is uncertain to what extent these increases in postdoctorals 
in science fields reflect shortages of alternative employment 
opportunities for recent graduates, a genuine need for more advanced 
training in a particular area of research, a recognition that for some 
careers the postdoctoral is considered a necessary credential, or 
other factors. nte issue is an important one and will be considered 
in the following chapter. 

Other Changes in Employment Patterns 

During the past decade we have also witnessed a significant 
growth in other nonfaculty positions in universities as well as in 
employment outside the academic sector. Table 3.2 illustrates the 
growth of other "nonfaculty staff" in universities. Included in this 
group are doctoral scientists and engineers employed in the academic 
sector who were considered neither faculty members nor postdoctoral 
appointees. Between 1973 and 1979 the nonfaculty Ph.D. staff in sci
ences and engineering expanded at a rate of approximately 8 percent 
per year--a rate of growth even greater than that for the postdoctoral 
population. 

Although members of this group represented only about 8 percent 
of the total doctoral scientists and engineers employed by colleges 
and universities in 1979, there is testimonial evidence22 to suggest 
that they have made important contributions to both teaching and 
research. The chairman of a behavioral science department with a 
large research program told our committee: 

2lsee Table 3.7 in the supplement to this chapter for trend data on 
the n\DDber of science and engineering doctorates awarded by U.S. 
universities. 
22See Teich {1978) and National Research Council {1978), Chapter 4, 
for a fuller discussion of the research contributions made by 
nonfaculty doctoral staff members. 
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Table 3.2 

NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS WHO HELD ACADEMIC 
STAFF POSITIONS OTHER THAN FACULTY OR POSTDOCTORAL APPOINTMENTS, 1973-79 

1973 1975 1977 1979 
(N) (N) (N) (N) 

All Sciences and Engineering 7,752 8,861 10,169 12,195 

Mathematical Sciences 370 516 637 594 

Physics 701 944 1,045 1,097 

Chemistry 627 716 906 762 

Earth Sciences .512 454 537 735 

Engineering 735 874 881 882 

Agricultural Sciences 419 440 510 701 

Biosciences 2,239 2,217 2,988 3,709 

Psychology 1,173 1,279 1,286 2,047 

Social Sciences 976 1,421 1,379 1,668 

Annua1 
Rate of 

Growth(ti) 

7.8 

(8.2) 

(7. 7) 

(3.3) 

(6.2) 

(3.1) 

(9.0) 

8.8 

9.7 

9.3 

NOTE: Estimates reported in the first four columns of this table are derived 
from a sample survey and are subject to sampling errors of less than 
10 percent of the reported estimates, unless otherwise indicated. Growth 
percentages (last colunm) which are based on survey estimates with 
sampling errors of 10 percent or more are reported in parentheses. See 
Appendix G for a description of the formula used to calculate approximate 
sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey 
of Earned Doctorates. 
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The research program of the [department] could not be car
ried on without the use of doctoral research staff. Meet
ing the needs of a long-term longitudinal research program 
requires not only staff continuity but a substantial num
ber of well-trained (i.e., doctoral) behavioral scientists 
who can spend at least half of their time at research. It 
is simply not feasible to secure the kind of staff needed 
through academic appointments to regular departments, 
though a number of senior and junior faculty are involved 
part-time in this enterprise. Few of the postdocs at [this 
department] contribute as much to the research program as 
do those who are employed on the doctoral research staff 
and in some respects, at least, postdoctoral fellowships 
have simply become a source of support for persons who 
have shown a little promise rate researchers •••• 
Also since their research skills are often far more 
sophisticated than those of the postdoctorals they 
{doctoral research staff) can bring to bear a level of 
expertise not only beyond that of the postdoctorals but 
often beyond that of most available faculty members.23 

In an earlier report our committee examined in detail the character
istics and employment situations of members of the nonfaculty doctoral 
research staff. Approximately half of the nonfaculty staff devoted 
the majority of their time to teaching, administation, and other 
nonresearch activities.24 For example, in the mathematical and 
social sciences many had part-time or temporary teaching assign-
ments that were not considered regular faculty appointments. In 
psychology, many were involved in consulting and clinicial services. 
In the physical and life sciences and in engineering, on the other 
hand, a majority of the nonfaculty staff in universities were 
primarily engaged in basic and applied research. 

Fmployment in science and engineering fields outside the academic 
sector has also swelled in recent years. As shown in Table 3.3, the 
total number of doctoral scientists and engineers employed in govern
ment, industry, and other nonacademic sectors grew by roughly 7 
percent annually between 1973 and 1979. The largest proportional 
growth occurred in those fields in which most members of the labor 
force have traditionally worked in colleges and universities. For 
instance, the number of mathematical scientists (including computer 
scientists) holding jobs outside academia more than doubled during 
this 6-year period, as a result of an increase of an estimated 2,800 

23From a department chairman's response to our committee's re
quest for information on postdoctoral and nonfaculty doctoral re
search staff. 
24National Research Council (1978), Table 4, p. 16. 
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Table 3.3 

NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS WHO HELD POSITIONS 
OUTSIDE THE ACADEMIC SECTOR, 1973-79 

Annual 
1973 1975 1977 1979 Rate of 

(N) (N) (N) (N) Growth(\) 

All Sciences and Enqineerinq 91,345 106,242 119,684 137,162 7.0 

Mathematical Sciences 3,278 3,811 6,077 6,947 13.3 

Physics 7,637 8,171 8,598 9,063 2.9 

Chemistry 17,165 19,565 20,307 22,439 4.6 

Earth Sciences 5,116 6,267 6,829 8,707 9.3 

Enqineerinq 23,068 27,956 29,702 32,858 6.1 

Aqricultural Sciences 4,091 5,093 5,965 6,487 8.0 

Biosciences 15,054 15,900 17,797 20,677 5.4 

Psycholoqy 11,028 13,396 16,416 19,531 10.0 

Social Sciences 4,908 6,083 7,993 10,453 13.4 

NOTE: Estimates reported in the first four columns of this table are derived 
from a sample survey and are subject to samplinq errors of less than 
5 percent of the reported estimates. See Appendix G for a description 
of the formula used to calculate approximate samplinq errors. 

SOURCE: National Research Council, Survey of Doctotate Recipients and Survey 
of Earned Doctorates. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


59 

Ph.D. recipients in business and industrial employment.25 In the 
social sciences the large expansion in the nonacademic sectors was 
primarily attributable to an increase of 3,500 Ph.D. recipients in 
government employment. As already noted, the forces contributing to 
expanded demand in the nonacademic sectors are not as well understood 
as those contributing to academic demand. 

Field-Switching 

During the transitional period of the 1970's we have also 
witnessed considerable mobility among the major fields of science and 
engineering. The frequency of field-switching by recent graduates is 
illustrated in Table 3.4. The third column in this table reports the 
percentage of FY1972-78 Ph.D. recipients in each major field who in 
1979 held employment positions outside their field of graduate train
ing. More than 35 percent of the physics graduates have switched 
fields. Most of these physicists found positions in engineering, 
computer sciences, and the earth sciences.26 

The sixth column in this table reports the percentage of 
FY1972-78 graduates employed in each major field who had earned their 
doctorates in other fields. As many as 40 percent of those employed 
in the earth sciences had received their doctoral education in other 
disciplines--primarily in engineering, physics, and the biosciences. 
As shown in the last two columns of the table, the result has been a 
net increase to the earth sciences labor force of an estimated 1,600 
persons (41 percent of all recent Ph.D. recipients in the field). In 
contrast, the physics labor force experienced a net loss through 
field-switching of roughly 1,950 recent graduates (24 percent of the 
doctorate total). These field changes may correct, to a significant 
extent, for short-term imbalances in the supply and demand for doctor
al personnel in particular fields27. In Chapter 4 we discuss the 
important role postdoctoral education has played in facilitating 
field-switching. 

Difficulties in Finding Employment 

It should be restated that, even with a rapidly declining job 
market in certain fields of science, high levels of unemployment for 
doctoral personnel are not expected. There is, nevertheless, some 

25see Table 3.6 in the supplement to this chapter for detailed data 
on growth patterns within industry, government, and other nonacademic 
sectors. 
26A detailed analysis of the mobility patterns among science and 
e~ineering fields is presented in National Research Council (1975). 
27crodzins (1979). 
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Table 3.4 

FIELD-SWITCHING BY FY1972-78 PH.D. RECIPIENTS IN 1979 
SCIENCE AND ENGINEERING LABOR FORCE 

Doctoral Field Employment Field Net Changel 

Employed in Doctorate in 
Total Other Field Total Other Field 

Field of Science (N) (N) (\) (N} (N) (\) (N) (\) 

Mathematical Sci 7,088 1,131 16 8,541 2,584 30 1,453 20 

Physics 8,187 2,900 35 6,236 949 15 -1,951 -24 

Chemistry 11,340 2,018 18 10,584 1,262 12 -756 -7 

Earth Sciences 3,849 587 15 5,427 2,165 40 ·1,578 41 

Engineering 17,264 3,329 19 16,466 2,531 15 -798 -5 

Agricultural Sciences 4,805 1,102 23 4,683 980 21 -122 -2 

Biosciences 24,383 2,853 12 25,146 3,616 14 763 3 

Psychology 17,641 1,807 10 16,224 390 2 -1,417 -8 

Social Sciences 21,952 4,909 22 19,578 2,535 13 -2,374 -11 

!percent based on the total doctorates awarded in the field (column 1). 

NOTE: Percentage estimates reported in this table are derived from a sample survey and are subject 
to an absolute sampling error of less than 3 percentage points. See Appendix G for a description 
of the formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients, 1979. 
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evidence to indicate that recent graduates in many fields have 
encountered more difficulty in finding jobs than graduates of the 
mid-1960's. As shown in Figure 3.5, the percentage of science and 
engineering graduates who were still seeking employment positions 
at the time they were awarded their doctorates2B has climbed 
significantly since the expansion era in the 1960's. By the late 
1970's almost 20 percent of the Ph.D. recipients in psychology and the 
other social science fields had not found positions at the time of 
graduation. These graduates have apparently found it increasingly 
difficult in recent years to find jobs after receiving their 
degrees--at least those jobs they wanted. The situation for doctorate 
recipients in engineering and the mathematical and physical sciences, 
on the other hand, may have improved slightly in the last several 
years. In fact, other evidence leads us to believe that there are now 
significant shortages of doctoral personnel in engineering and the 
computer sciences. 

As might be suspected, recent doctoral graduates have encountered 
considerably more difficulty in obtaining faculty appointments than 
other types of positions. As shown in Figure 3.6, FY1978 Ph.D. 
recipients in every field had less success in their quests for faculty 
appointments than they had for either postdoctoral appointments or 
positions outside the academic sector. Apparently the fields in which 
it has been most difficult to obtain faculty offers were physics, 
mathematical sciences, psychology, and chemistry. Graduates in these 
fields received, on the. average, one job offer for every 10 or more 
inquiries made. By far the most promising prospects for faculty 
positions were in engineering. Doctorate recipients in this field 
received an average of between three and four offers for every ten 
faculty positions they sought. 

Compared with faculty positions, postdoctoral. appointments have 
been much more readily available to young scientists and engineers. 
In every field except the mathematical sciences,29 in fact, FY1978 
graduates were successful, on the average, in better than 40 percent 
of the postdoctoral inquiries they made. Prospects for employment in 
business and industry, government, and other nonacademic sectors have 
also been more promising than faculty opportunities. On the average, 
science and engineering graduates received one job offer for every 
three positions they sought outside the academic sector. As shown in 
Tables 14C and 14D in Appendix E, the employment prospects for 
engineers in industry and for psychologists in government have been 
particularly favorable. On the basis of the information presented in 
Figure 3.6, it is not at all surprising that we have found rapid 
expansion in the numbers of scientists and engineers employed in 
industry or government or holding postdoctoral appointments. It must 
be recognized, however, that these data reflect the experiences of 
those earning doctorates 2 years ago and that employment patterns in a 
field can change significantly in a short period of time. 

28The validity of the "SEEK" variable (described in Figure 3.5) has 
been explored in an unpublished report by Freeman (1977). 
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Adjustments in the Labor Market 

During the past decade some significant reductions have occurred 
in the numbers of students earning doctorates in certain fields of 
science and engineering. These reductions followed a period of rapid 
growth during which new doctoral programs were initiated and existing 
programs were augmented to meet an expanding demand for highly skilled 
investigators. Between 1961 and 1971 the number of graduates30 
produced each year in all science and engineering fields almost 
tripled--an average annual increase of more than 11 percent. Since 
then the annual total of doctorate recipients in these fields has 
declined. 

Almost all of the recent reductions in doctoral awards occurred 
in the fields of engineering and the mathematical and physical sci
ences. As illustrated in Figure 3.7, the number of graduates in these 
fields fell from a peak of approximately 8,350 in 1970 to 6,200 in 
1979. It seems probable that students' perception of a lack of 
employment opportunities was an important factor in the decline in the 
mathematical and physical sciences. In engineering, many baccalau
reate and masters degree recipients have been induced to take high
paying positions in industry rather than pursue doctoral study. It 
should be noted, however, that even with these declines the number of 
graduates entering the labor force each year in engineering and the 
mathematical and physical sciences represented more than seven times 
the average annual attrition.31 Consequently, the labor forces in 
these fields have continued to expand throughout the 1970's. 

Growth in doctoral awards in the life sciences and social sci
ences has also slowed during the past decade. In the life sciences 
the number of doctorate recipients reached a peak of 4,450 graduates 
in 1971 and has continued at approximately the same level since that 
time. In the social sciences the doctoral growth persisted until 
1977. Recent decreases32 in first-year graduate enrollments suggest 
that the number of life scientists and social scientists earning 
doctorates each year will begin to decline by the mid-1980's. 

29Few postdoctoral appointments (as defined in this study) have been 
available in mathematics. As shown in Figure 3.4 in this chapter, 
only 200 appointments were held in this field in 1979. 
3<>riie total annual awards of science and engineering doctorates from 
U.S. universities is reported in Table 3.7 in the supplement to this 
chapter. These data exclude doctorates earned by graduates planning 
to be employed in foreign countries since they are not entering the 
U.S. labor force. 
31As shown in the supply diagram presented in the next chapter, the 
annual attrition from the labor force has averaged only 1 percent per 
year in each of these fields. 
32nata on first-year graduate enrollments are available from the 
National Science Foundation (1978). 
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Table 3.5 

MEDIAN SALARIES OF RECENT DOCTORAL GRADUATES EMPLOYED FULL-TIME IN 
SCIENCES AND ENGINEERING IN THE ACADEMIC AND NONACADEMIC SECTORS, 1973 AND 1979 

Employed in Universities and Colleges! 

1973 1979 Annual 
Salaries 2 Salaries 3 Increment 

All Sciences and Engineering $15,000 $19,500 4.5% 

Engineering and the Mathematical and 
Physical Sciences 15,000 19,500 4.5\ 

Life Sciences 14,700 19,800 5.1% 

Social Sciences 15,300 19,200 3.9\ 

Employed Outside the Academ/-c Sectorl 

1973 1979 Annual 
Salaries2 Salaries3 Increment 

All Sciences and Engineering $17,800 $24,300 5.3\ 

Engineering and the Mathematical and 
Physical Sciences 18,100 25,400 5.8\ 

Life Sciences 16,600 22,300 5.0\ 

Social Sciences 17,900 22,200 3.7% 

!Excludes those holding postdoctoral appointments. 

2 Median estimates based on 1973 salaries reported by FY1971-72 doctorate 
recipients. 

3 Median estimates based on 1979 salaries reported by FY1977-78 doctorate 
recipients. 

SOURCE: National Research Council, Survey of Doctorate Recipients. 
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Nonetheless during the next 5 years the total doctoral supply in these 
fields will almost certainly expand at an annual rate of more than 4 
percent.33 

We have also witnessed some other important changes in the labor 
market recently. Starting salaries for doctoral scientists and 
engineers have not kept up with inflation during the 1970's. As 
reported in Table 3.5, the median salaries of recent graduates holding 
full-time (nonpostdoctoral) positions in tmiversities and colleges 
increased by an average of 4-5 percent a year in each field during the 
1973-79 period. Salaries in the nonacademic sectors grew at only a 
slightly higher rate. During the 1973-77 period prices, as measured 
by the Gross National Product price deflator,34 climbed at an annual 
average rate of 7.5 percent. Some35 view the decline in real 
salaries as an important factor contributing to the recent decreases 
in first-year graduate enrollments. Whether this interpretation is 
correct or not, it is quite apparent that significant changes have 
already occurred in both the supply and demand for doctoral scientists 
and engineers during the past decade 
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Table 3.6 

ESTIMATED NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS BY 
TYPE OF POSITIONS, 1973-79 

Total All Fields 

1973 1975 1977 

Total Labor Force 216,142 245,871 272,750 

Academic Sectors 122,226 137,127 149,629 

Faculty Positions 107,003 120,008 129,565 

Professor 42,390 47,884 51,006 

Associate Professor 31,260 35,961 39,418 

Assistant Professor/Instructor 33,353 36,163 39,141 

Nonfaculty Positions 15,223 17,119 20,064 

Postdocs 7,471 8,258 9,895 

Other Staff 7,752 8,861 10,169 

Nonacademic Sectors 91,345 106,242 119,684 

Postdocs 2,288 2,416 2,520 

Other Positions 89,057 103,826 117,164 

In FFRDC Labs 9,036 11,374 11,906 

In Government 16,055 19,047 22,485 

In Business/Industry 48,333 58,925 65,015 

In Other Sectors 15,633 14,480 17,758 

Unemployed--Seeking Position 2 ,571 2,502 3,437 

NOTE: Estimates reported in the first four columns of this table are derived from a 
subject to sampling errors of less than 10 percent of the reported estimates. 
description of the formula used to calculate approximate sampling errors. 
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Table 3.6 

ESTIMATED NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS BY 
TYPE OF POSITIONS, 1973-79 

Mathematical Sciences 

1973 1975 1977 1979 

Total Labor Force 14,836 16,548 19,711 21,139 

Academic Sectors 11,387 12,653 13,462 14,123 

Faculty Positions 10,910 12,015 12,719 13,329 

Professor 3,573 4,029 4,344 5,066 

Associate Professor 3,234 3,820 4,354 4,350 

Assistant Professor/Instructor 4,103 4,166 4,021 3,913 

Nonfaculty Positions 477 638 743 794 

Postdocs 107 122 106 200 

Other Staff 370 516 637 594 

Nonacademic Sectors 3,278 3,811 6,077 6,947 

Postdocs 52 66 54 39 

Other Positions 3,226 3,745 6,023 6,908 

In FFRDC Labs 509 615 669 882 

In Government 516 667 905 1,052 

In Business/Industry 1,787 2,273 4,053 4,613 

In Other Sectors 414 190 396 361 

Unemployed--Seeking Position 171 84 172 69 

NOTE: Estimates reported in the firat four columna of this table are derived from a aample aurvey and are 
subject to sampling errors of less than 10 percent of the reported eatimates, unlesa otherwise 
indicated. Growth percentages (laat column) which are based on survey estimate• with aampling 
errors of 10 percent or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate ~proximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of Barned Doctorates. 
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Table 3.6 

ESTIMATED NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS BY 
TYPE OF POSITIONS, 1973-79 

Physics 

1973 1975 1977 1979 

Total Labor Force 16,634 17,383 18,295 18,843 

Academic Sectors 8,693 8,830 9,417 9,529 

Faculty Positions 6,965 7,092 7,500 7,579 

Professor 2,861 3,094 3,323 3,709 

Associate Professor 2,015 2,409 2,432 2,464 

Assistant Professor/Instructor 2,089 1,589 1,745 1,406 

Nonfaculty Positions 1,728 1,738 1,917 1,950 

Postdocs 1,027 794 872 853 

Other Staff 701 944 1,045 1,097 

Nonacademic Sectors 7,637 8,171 8,598 9,063 

Postdocs 459 474 430 293 

Other Positions 7,178 7,697 8,168 8,770 

In FFRDC Labs 2,521 3,008 3,002 3,219 

In Government. 957 1,040 1,183 1,465 

In Business/Industry 3,213 3,282 3,535 3,558 

In Other Sectors 487 367 448 528 

Unemployed--Seeking Position 304 382 280 251 

NOTE: Estimates reported in the first four columns of this table are derived from a sample survey and are 
subject to sampling errors of less than 10 percent of the reported estimates, unless otherwise 
indicated. Growth percentages (last column) which are based on survey estimates with sampling 
errors of 10 percent or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, survey of Doctorate Recipients and Survey of Barned Doctorates. 
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Table 3.6 

ESTIMATED NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS BY 
TYPE OF POSITIONS, 1973-79 

Chemistry 

1973 1975 1977 1979 

Total Labor Force 28,484 32,396 33,833 36,566 

Academic Sectors 10, 718 12,433 13,060 13,687 

Faculty Positions 8,655 10,235 10,604 11,471 

Professor 3,649 4,566 4, 792 5,709 

Associate Professor 2,556 3,083 2,968 3,239 

Assistant Professor/Instructor 2,450 2,586 2,844 2,523 

Nonfaculty Positions 2,063 2,198 2,456 2,216 

Postdocs 1,436 1,482 1,550 l,454 

Other Staff 627 716 906 762 

Nonacademic Sectors 17,165 19,565 20,307 22,439 

Postdocs 287 356 364 232 

Other Positions 16,878 19,209 19,943 22,207 

In FFROC Labs 980 1,157 1,230 1,390 

In Government 1,107 1,342 1,463 1,623 

In Business/Industry 13,559 15,669 16,050 18,010 

In Other Sector• l,232 1,041 1,200 1,184 

Unemployed--Seekinq Position 601 398 466 440 

NOTE: Estimates reported in the first four colUllmS of this table are derived frcm a sample survey and are 
subject to sampling errors of leH than 10 percent of the reported estimates, unless otherwise 
indicated. Growth percentages (last col\11111) which are based on survey estimates with sampling 
errors of 10 percent or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate epproxiaate s4111Pling errors. 

SOUJCE: National Research council, Survey of Doctorate Recipient• and Surv.y of Earned Doctorates. 
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Table 3.6 

ESTIMATED NUMBER OF DOCTORAL SCIENTISTS AND ENGINEERS BY 
TYPE OF POSITIONS, 1973-79 

Earth Sciences 

1973 1975 1977 1979 

Total Labor Force 10,069 11,666 12,663 14,224 

Academic Sectors 4,889 5,307 5,747 5,468 

Faculty Positions 4,155 4,585 4,826 4,409 

Professor 1,761 l,868 2,100 2,096 

Associate Professor 1,227 1,524 1,453 l,273 

Assistant Professor/Instructor 1,167 1,193 1,273 1,040 

Nonfaculty Positions 734 722 921 l,059 

Postdocs 222 268 384 324 

Other Staff 512 454 537 735 

Nonacademic Sectors 5,116 6,267 6,829 8,707 

Postdocs 101 92 80 90 

Other Positions 5,015 6,175 6,749 8,617 

In FFRDC Labs 566 861 676 948 

In Government 1,964 2,162 2,622 3,137 

In Business/Industry 2,022 2,797 3,011 4,038 

In Other Sectors 463 355 440 494 

Unemployed--Seeking Position 64 92 87 49 

NOTE: Estimates reported in the first four columns of this table are derived from a sample survey and are 
subject to samplinq errors of less than 10 percent of the reported estimates, unless otherwise 
indicated. Growth percentages (last colUllll) which are based on survey estimates with sampling 
errors of 10 percent or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate approximate samplinq errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of Earned Doctorates. 
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Table 3.6 

Estimated Number of Doctoral Scientists and Engineers by 
Type of Positions, 1973-79 

Engineering 

1973 1975 1977 1979 

Total Labor Force 35,618 41,281 43,829 47,951 

Academic Sectors 12,273 13,049 13,860 14,780 

Faculty Positions 11,125 11,886 12,470 13,511 

Professor 4,755 5,505 5,924 7,173 

Associate Professor 3,665 3,856 3,951 3,988 

Assistant Professor/Instructor 2,705 2,525 2,595 2,350 

Nonfaculty Positions 1,148 1,163 1,390 1,269 

Postdocs 413 289 509 387 

Other Staff 735 874 881 882 

Nonacademic Sectors 23,068 27,956 29,702 32,858 

Postdocs 105 124 74 16 

Other Positions 22,963 27,832 29,628 32,842 

In FFRDC Labs 2,378 3,260 3,471 3,518 

In Government 2,375 2,884 3,518 3,788 

In Business/Industry 16,756 21,138 21,841 24,766 

In Other Sectors 1,454 550 798 770 

Unemployed--Seekinq Position 277 276 267 313 

NOTE: Estimates reported in the first four columns of this table are derived from a sample survey and are 
subject to sampling errors of le•• than 10 percent of the reported estimate•, unless otherwise 
indicated. Growth percentages (laat col\mll) which are baaed on survey ••ti.mates with aamplinq 
errors of 10 percent or more are reported in parentheses. See Appendix G for a description of the 
fonaula used to calculate approximate •a111Plin9 errors. 

SOURCE: National Research Council, Survey of Doctorate Recipient• and Survey of Barned Doctorate•. 
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Table 3.6 

Estimated Number of Doctoral Scientists and Engineers by 
Type of Positions, 1973-79 

Agricultural Sciences 

1973 1975 1977 1979 

Total Labor Force 10,763 12,979 14,322 15,022 

Academic Sectors 6,618 7,835 8,289 8,413 
Faculty Positions 6,033 7,146 7,565 7,527 

Professor 2,979 3,523 3,658 4,070 
Associate Professor 1,761 1,963 2,116 2,213 
Assistant Professor/Instructor 1,293 1,660 1,791 1,244 

Nonfaculty Positions 585 689 724 886 
Postdocs 166 249 214 185 
Other Staff 419 440 510 701 

Nonacademic Sectors 4,091 5,093 5,965 6,487 
Postdocs 0 0 0 58 
Other Positions 4,091 5,093 5,965 6,429 

In FFRDC Labs 701 793 1,062 440 
In Government 1,289 1,542 1,808 2,348 
In Business/Industry 1,813 2,514 2,826 3,228 
In Other Sectors 288 244 269 413 

Unemployed--Seeking Position 54 51 68 122 

NO'l'E: Estimates reported in the first four column• of this table are derived from a sample survey and are 
subject to sampling errors of leas than 10 percent of the reported estimates, unless otherwise 
indicated. Growth percentages (last colUllll) which are based on survey estillatea with sampling 
errors of 10 percent or more are reported in parentheaes. See Appendix G for a description of the 
formula used to calculate approximate aampling errors. 

SOURCE: National Remearch Council, Survey of Doctorate Recipient• and Survey of Barned Doctorates. 
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Table 3.6 

Estimated Number of Doctoral Scientists and Enqineers by 
Type of Positions, 1973-79 

Biosciences 

1973 1975 1977 1979 

Total Labor Force 47,343 51,373 57,025 64,243 

Academic Sectors 31, 773 34,860 38,257 42,771 

Faculty Positions 25,985 28,371 30,008 33,018 

Professor 10,117 10,931 11,080 12,383 

Associate Professor 7,468 7,984 8,960 9,796 

Assistant Professor/Instructor 8,400 9,456 9,968 10,839 

Nonfaculty Positions 5,788 6,489 8,249 9,753 

Postdocs 3,549 4,272 5,261 6,044 

Other Staff 2,239 2,217 2,988 3,709 

Nonacademic Sectors 15,054 15,900 17,797 20,677 

Postdocs 921 1,072 1,129 1,277 

Other Positions 14,133 14,828 16,668 19,400 

In FFRDC Labs 1,120 1,350 1,461 1,372 

In Government 4,144 4,557 4,682 5,591 

In Business/Industry 5,072 5,691 6,438 7,363 

In Other Sectors 3,797 3,230 4,087 5,074 

Unemployed--seeking Position 516 613 971 795 

NO'l'Bs Estimates reported in the first four col\alll of thia table are derived frcm a sample survey and are 
subject to sampling errors of le•• than 10 percent of the reported estimates, unless otherwise 
indicated. Growth percentages (last column) which are baaed on survey eatillatu with sapling 
errors of 10 percent or 90re are reported in parentheses. See Appendix G for a description of the 
formula used to calculate ~proximate auplin9 errors. 

SOURCE1 National Research council, Survey of Doctorate Recipient• and Survey of Barned Doctorate•. 
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Table 3.6 

Estimated Number of Doctoral Scientists and Engineers by 
Type of Positions, 1973-79 

Psychology 

1973 1975 1977 1979 

Total Labor Force 25,622 30,316 34,039 37,978 

Academic Sectors 14,304 16,683 17,147 17,937 

Faculty Positions 12,818 14,866 15,301 15,325 

Professor 4,596 5,443 5,418 6,156 

Aasociate Professor 3,645 4,412 4,438 4,312 

Assistant Prof easor/Instructor 4,577 5,011 5,445 4,857 

Nonfaculty Positions 1,486 1,817 1,846 2,612 

Postdoca 313 538 560 565 

other Staff 1,173 1,279 1,286 2,047 

Nonacademic Sectors 11,028 13,396 16,416 19,531 

Postdocs 208 86 262 300 

other Positions 10,820 13,310 16,154 19,231 

In FFRDC Labs 139 153 128 110 

In Government 1,939 2,250 2,615 2,905 

In Business/Industry 2,997 4,037 5,393 6,940 

In other Sector• 5,745 6,870 8,018 9,276 

Un911Ployed--Seeking Position 290 237 476 510 

HOTB1 Estimates reported in the firat four collmllS of this table are derived fraa a SUllPle survey arid are 
aubject to sampling erron of less than 10 percent of the reported estimates, unless otherwise 
indicated. Growth percentages (last column) which are baaed on survey estimates with •U11Plin9 
errors of 10 percent or a:>ra are reported in parentheses. See Appendix G for a description of the 
formula used to calculate -i>ProxiMte sU11PliDCJ errors. 

SOUJCB: Rational Research Council, Surwy of Doctorate Recipients and Survey of Barned Doctorates. 
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Table 3.6 

Estimated Number of Doctoral Scientists and Engineers by 
Type of Positions, 1973-79 

Social Sciences 

1973 1975 1977 1979 

Total Labor Force 26, 773 31,929 39,033 42,963 

Academic Sectors 21,571 25,477 30,390 31,948 

Faculty Positions 20,357 23,812 28,572 29,850 

Professor 8,099 8,925 10,367 11,692 

Associate Professor 5,689 6,910 8,746 8,270 

Assistant Professor/Instructor 6,569 7,977 9,459 9,888 

Nonfaculty Positions 1,214 1,665 1,818 2,098 

Postdocs 238 244 439 430 

Other Staff 976 1,421 1,379 1,668 

Nonacademic Sectors 4,908 6,083 7,993 10,453 

Postdocs 155 146 127 117 

Other Positions 4,753 5,937 7,866 10,336 

In FFRDC Labs 122 177 207 609 

In Government 1,764 2,603 3,689 4,788 

In Business/Industry 1,114 1,524 1,868 2,511 

In Other Sectors 1,753 1,633 2,102 2,428 

Unemployed--Seekin9 Position 294 369 650 562 

NOTE: Estimates reported in the first four columu1 of this table are derived fraa a sample survey and are 
subject to sampling errors of less than 10 percent of the reported estimates, unless otherwise 
indicated. Growth percentages (last colUllD) which are baaed on survey estimates with sampling 
errors of 10 percent or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate approximate sa111Plin9 errors. 

SOUR2: National Research Council, Survey of Doctorate Recipients and Survey of Barned Doctorates. 
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Table 3.7 

NUMBER OF DOCTORATES! AWARDED IN SCIENCE AND ENGINEERING FIELDS, 1960-79 

Field of Doctorate 

All Sciences & En9in 

Mathematical Sci 

Physics 

Ch-is try 

Earth Sciences 

Enqineerin9 

AC)ricultural Sci 

Biosciences 

Psycholoqy 

Social Sciences 

Field of Doctorate 

All Sciences & En9in 

Mathematical Sci 

Physics 

Chemistry 

Earth Sciences 

Enqineerin9 

Aqricultural Sci 

Biosciences 

Psycholoqy 

Social Sciences 

Fi~cal Year of Doctorate 

1960 1961 1962, 1963 1964 1965 1966 1967 1%8 1969 

5725 6126 6771 

259 305 JSl 

492 538 639 

997 1073 1053 

217 212 2lb 

740 883 1098 

338 354 369 

1151 1148 1307 

.,44 794 818 

787 819 918 

7582 8466 9529 10442 11994 13466 14887 

451 538 639 697 783 910 994 

749 802 954 966 1209 l33b 1319 

1203 1241 1335 1489 1644 1701 1836 

277 269 327 356 370 399 435 

1238 1529 1891 2119 2419 2675 3040 

387 413 445 435 454 525 645 

1427 1626 1814 2020 2281 2710 2979 

861 970 922 1084 1236 1408 1682 

989 1078 1202 1276 1598 1802 1957 

Fiscal Year of Doctorate 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

16551 17521 17537 17762 17354 17331 17088 16739 16526 16685 

1132 1150 llSS 1100 1097 1033 901 880 891 903 

1512 1523 1439 1435 1196 1176 1119 1043 994 1011 

2085 2001 1816 1728 1670 1652 lSOS 1481 1452 1482 

447 489 541 580 556 577 574 610 576 594 

3180 3149 3148 3028 2853 2713 2539 2391 2172 2218 

723 829 770 794 739 820 721 695 770 763 

3304 3637 3561 3642 3522 3519 3653 3561 3616 3755 

1797 2026 2181 2391 2523 2637 2786 2911 2996 3016 

2371 2717 2926 3064 3198 3204 3290 3167 3059 2943 

lllumbers exclude doctorate recipients plannin9 employment outside the United States after 9raduation. 

SOURCE: National Research Council, survey of Earned Doctorates 
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4. POSTDOCTORAL PATH TO CAREERS IN RESEARCH 

The postdoctoral expansion during the past decade may be viewed 
as a continuation of a trend that began 20 or more years ago. Since 
the early 1960's we have witnessed major increases ~n the numbers of 
students completing doctoral programs in the sciences and engineering. 
During this same period there have been even larger increases in the 
fraction of graduates continuing their education at the postdoctoral 
level. This trend is quite apparent in Figure 4.1. In FY1960-61 
approximately 10 percent of all doctorate recipients in sciences and 
engineering planned to take postdoctoral appointments after graduate 
school. By 1978-79 more than 30 percent of the graduates planned 
postdoctoral study. The most striking increases have occurred in the 
biosciences. As many as 63 percent of the most recent graduates in 
this field expected to take postdoctoral appointments. In the fields 
of physics and chemistry approximately half of the most recent 
doctorate recipients intended to hold such appointments. In other 
fields there has been a more modest, but continuous, increase over the 
past two decades in the fraction of graduates planning postdoctoral 
study. 

Several factors are often cited to explain these trends. In many 
areas of science and engineering, especially the interdisciplinary and 
transdisciplinary ones, the nature of research has become increasingly 
complex and has required young investigators to develop highly 
specialized skills. Frequently these skills can be acquired more 
effectively through an intensive postdoctoral apprenticeship than 
through a graduate research assistantship. 

It is more likely postdoctoral education has arisen in 
some fields because those fields are so rich in subtle
ties of technique and sophisticated ideas that the single 
research project required for the doctoral thesis does 
not provide the student with a sufficient grasp of his 
field to permit him to become an independent faculty 
member. On the other hand, not everyone who earns a 
Ph.D. in those fields intends to continue in research 
on the frontier. To require that everyone spend another 
two years to acquire the mastery that is essential for 
further research contributions is both inefficient and 
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Biosciences 
(62.7\) 

Physics 
(51.4\) 

Chemistry 
(47 .2\) 

Total Sciences 
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Enqineerinq 
(30.4\) 

Other Sciences 
............ and 
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...... 
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................... 
.......... (14. S\) 

............................... ....... 

62-3 64-5 66-7 68-9 70-1 72-3 74-5 76-7 78-9 
Fiscal Year of Doctorate 

FIGURE 4.1 Percent of doctorate recipients in sciences and enqineerinq planninq 
postdoctoral study after qraduate school, 1960-79. Because of a chanqe in defi
nition, FY1969-79 data are not strictly comparable with data from earlier years. 
From National Research Council, Survey of Earned Doctorates. 
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redundant. The present system allows the college 
teacher and the nonacademic researcher to get about 
their business and permits the potential academic 
researcher to have the additional benefit of experi
encing research in a new environment.I 

From the perspective of the young investigator the postdoctoral 
appointment has provided a unique opportunity to concentrate on a 
particular research problem without the burden of either the teaching 
and administrative responsibilities usually given to a faculty member 
or the formal degree requirements of a graduate student. As the 
competition for research positions has intensified during the past 
decade, the opportunity as a postdoctoral to establish a strong record 
of research publications has become increasingly attractive to many 
young scientists interested in careers in academic research. In fact, 
in many fields the publications authored or coauthored during the 
postdoctoral period have become an essential qualification for most 
faculty appointments at major research universities. As shown in 
Figure 4.2, an estimated 88 percent of the assistant professors 
recently hired by chemistry departments in the 59 largest research 
institutions had held postdoctoral appointments sometime in the past. 
For physics and bioscience departments the corresponding percentages 
were almost as high. 

Under certain circumstances the postdoctoral experience in 
research may be quite valuable, as well, to the young scientist or 
engineer seeking a research career outside the academic sector. The 
vice-president of a large pharmaceutical firm told our committee: 

In general I would think a postdoctoral fellowship would 
be a tremendous asset to a young Ph.D. who would choose 
a career with our company. In fact, in many ways, it is 
the only way that the person will get accepted • • • the 
industrial market can be more selective (than it used 
to be).2 

Another factor contributing to the postdoctoral expansion in 
recent years has been the absence of alternative employment pros
pects--at least those in which young investigators were interested. 
Table 4.1 reports the primary reasons FY1978 doctorate recipients gave 
for taking their first postdoctoral appointments. As many as 16 
percent of the science and engineering graduates who had taken post
doctoral appointments indicated that they had done so principally 
because they could not find other employment they wanted. The major-

!National Research Council (1969), p. 243. 
2This comment was written in response to our committee's request for 
opinions concerning the value of postdoctoral experience for careers 
in research outside the academic sector. 
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FIGURE 4.2 Percent of the last five assistant professors hired by 
departments in major research universities who had held postdoctoral 
appointments sometime in the past. Major research universities include 
59 institutions which together accounted for approximately two-thirds 
of the total research expenditures by universities in 1977. 'From 
National Research Council, Survey of Science and Engineering Depart
ment Chairmen, 1979. 
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Table 4.1 

PRIMARY REASON FY1978 PH.D. RECIPIENTS GAVE FOR TAKING 
THEIR FIRST POSTDOCTORAL APPOIN'l'MENT 

Total Ph.D.' s Additional Work With Other 
Who Took Research Particular Switch Employment Other 
Postdoc Appts Experience Group Fields Unavailable Reason 

N ' ' ' ' ' ' 
All i978 Ph.D. Is 4,106 100 47 17 14 16 6 

Mathematical Sciences 106 100 (39) (35) 1 19 7 

Physics 389 100 56 18 9 14 3 

Chemistry 576 100 36 20 20 19 5 

Earth Sciences 174 100 54 16 10 15 5 

Engineering 175 100 43 22 9 26 1 

Agricultural Sciences 99 100 42 10 2 24 21 

Biosciences 1,880 100 52 17 16 13 2 

Psychology 471 100 41 11 13 16 20 

Social Sciences 236 100 35 14 18 22 12 

NOTE: Percentage estimates reported in this table are derived froa a sample survey and are subject to 
an absolute sampling error of less than 5 percentage points, unless otherwise indicated. Estimates 
with sampling errors of 5 or more percentage points are reported in parentheses. See Appendix G 
for a description of the formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, survey of Scientists and Engineers, 1979. 
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ity state that they have taken appointments in order to acquire addi
tional experience in research or to work with a particular research 
group or mentor. 

In the preceding discussion of the general factors contributing 
to the postdoctoral trends in sciences and engineering, we have ig
nored several important questions: 

(1) What alternative paths have been available to 
recent graduates interested in careers in 
research? 

(2) To what extent have those taking postdoctoral 
appointments prolonged their appointments be
cause alternative opportunities they sought 
were unavailable? 

(3) How successful have graduates with experience 
as postdoctorals been in pursuing careers in 
research, compared with other graduates? 

The answer to each of these questions is, as one might expect, highly 
dependent upon the established postdoctoral patterns in a particular 
field or subfield. In the analyses that follow we examine these 
questions for five separate groups of fields: (1) biosciences; (2) 
physics and chemistry; (3) psychology and social sciences; (4) earth 
sciences and agricultural sciences; and (5) engineering and mathe
matical sciences. The analyses presented in this chapter are limited 
to an examination of changes in the employment patterns of recent 
doctorate recipients in each of these fields. We ignore, for example, 
the question of whether the early career patterns of the most promis
ing young investigators have differed significantly from the career 
patterns of other graduates. This and other issues relevant to career 
decisions of young scientists are addressed in Chapter 5. 

Biosciences 

In 1979 an estimated 7,325 scientists (excluding foreign immi
grants) held postdoctoral appointments in bioscience fields. The 
total postdoctoral population in all other science and engineering 
fields combined numbered only 5,550 persons. The rapid expansion of 
the postdoctoral population in the biosciences began in the late 
1950's with large increases in the federal investment in health
related research. 

During the subsequent years [following 1960) research in 
all areas of biomedical science flourished to a degree 
that few could have foreseen. The rapid growth in re
search on life processes in normal and diseased tissues 
led to an immediate need for large numbers of highly 
skilled and creative investigators. To meet this need, 
federal programs for the support of graduate and ~ost
graduate research training were quickly expanded. 
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Although the growth in federal expenditures for biomedical research 
began to slow in the late 1960's, the postdoctoral expansion has 
continued to the present. As noted in the previous chapter, the 
number of postdoctoral appointees in the biosciences more than doubled 
between 1972 and 1979. What is most remarkable about this expansion 
is that during this same period the number of bioscientists completing 
doctoral programs each year did not significantly increase. 

Figure 4.3 describes the alternative pathways followed by recent 
Ph.D. recipients pursuing careers in the biosciences during the 6-year 
span between 1973 and 1979. The numerical estimates in this supply 
diagram represent the average number of individuals each year who have 
followed alternative pathways into the workforce. Depicted on the 
left is the incoming supply of 4,125 bioscience Ph.D. recipients each 
year. To the right is the active labor force--an estimated 7,300 
postdoctorals and 56,900 doctoral bioscientists employed in the 
academic and nonacademic sectors in 1979. The attrition from the 
labor force due to death and retirement has averaged only 600 
bioscientists (1 percent of the total Ph.D. workforce4) each year. 
During this same period an estimated 200 bioscience Ph.D. recipients a 
year have found positions in other fields (path A), while 550 
graduates from chemistry and other disciplines have taken postdoctoral 
appointments (path D) or other employment (path E) in the biosciences. 
Consequently, there has been an annual net growth in the bioscience 
labor force (including postdoctorals) of approximately 3,325 
scientists, or more than 5 percent per annum. 

The postdoctoral expansion in the biosciences is described by the 
rates of flow through paths C, D, and F. During the 1973-79 period an 
average of 1,975 bioscience Ph.D. recipients (55 percent) each year 
have taken postdoctoral appointments in this field, along with 275 
graduates fran other fields. At the same time an average of 1,775 
individuals have completed postdoctoral appointments in the biosci
ences and moved into the regular workforce. As a result, the postdoc
toral population in this field has grown at an astonishing rate of 475 
individuals per year, or 9 percent annually. 

Two factors explain this growth. First, there has been a signifi
cant increase in the number of bioscience Ph.D. recipients who have 
taken postdoctoral appointments. From the committee's surveys we 
estimate that 1,900 bioscience graduates in FY1978 held postdoctoral 
appointments within a year after receiving their doctorates, compared 
with 1,650 graduates in FY1972.5 This increase is a reflection of 
the continuous rise (described in Figure 4.1) in the fraction of 
graduates taking postdoctoral appointments. A second, equally 

3coggeshall et al. (1978), p. 487. 
4The low rate of attrition is explained by the skewed age dis
tribution of the labor force. More than three-fourths of the 
bioscientists in the active labor force in 1979 were under the age of 
so. 
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FIGURE 4.3 Components contributing to the average annual growth of the doctoral labor force during 
the period from March 1973 through February 1979. Estimates represent the average annual number of 
individuals following particular pathways during this six-year period. No estimates have been made 
for field-switching, immigration, emigration, or re-entry into the labor force. 
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important, factor contributing to the postdoctoral expansion has been 
the significant increase in the average total length of time bioscien
tists held appointments. As shown in Figure 4.4, an estimated 57 
percent of the 1976 cohort who had planned6 to take postdoctoral 
appointments after graduation had held appointments longer than 24 
months. In comparison, only 34 percent of the 1969 cohort had held 
appointments that long. Furthermore, we estimate that 35 percent of 
the 1975 cohort were on postdoctoral appointments longer than 36 
months, compared with 12 percent of the 1968 cohort. Similar trends 
were observed for other cohorts--the more recent graduates were 
generally more likely to have remained on postdoctoral appointments 
for longer periods of time. On the basis of a detailed analysis of 
these trends, we conclude that almost half7 of the 1972-79 postdoc
toral expansion can be attributed to prolongation in the average 
length of time spent on appointments. As one might expect, these 
trends toward longer postdoctoral apprenticeships reflect, in part, a 
lack of alternative employment opportunities. Nearly half8 of the 
FY1972 bioscience Ph.D. recipients who had held postdoctoral 
appointments longer than 24 months indicated that they had prolonged 
their appointments because of difficulty in finding other employment 
they wanted. 

The preceding analysis ignores differences among bioscience 
specialty fields. Data from the committee's surveys of FY1972 and 
FY1978 Ph.D. recipients indicate that there has been considerable 
variance in postdoctoral participation of graduates in the various 
biomedical disciplines. The last column in Table 4.2 reports the 
percentage of FY1978 graduates in each specialty who had taken 
postdoctoral appointments within a year after receiving their 
doctorates. Hore than three-fourths of the biochemists, biophysi
cists, and molecular biologists took postdoctoral appointments, while 
less than one-fourth of the FY1978 graduates in biostatistics, 
biomathematics, environmental health, and public health did so. Hore 
than half of the bioscientists who have held postdoctoral appointments 
had received their doctorates in one of five specialties: biochemis
try, microbiology, physiology, pharmacology, or molecular biology. 
Apparently the postdoctoral build-up has not been a serious concern in 

5see Table 4.2 presented later in this chapter. 
6It must be noted that these percentages are based on the total 
number of graduates planning postdoctoral study. Some of these 
graduates, however, never took appointments. Consequently, the 
reported percentages underestimate the percent who actually held 
postdoctoral appointments for a specified length of time. It is 
unlikely that this discrepancy significantly affects the reported 
trends. 
7This estimate was derived from an analysis of the year of doctorate 
of those holding postdoctoral appointments in the biosciences during 
the 1972-77 period. See Table 4.11 in the supplement to this chapter. 
8see Table 4.5 presented in the next section of this chapter. 
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FIGURE 4.4 Percent of bioscientists planning postdoctoral study who had held 
appointments longer than 2 - 5 years, by year of doctorate. Reported percen
tages probably underestimate the percent actually holding appointments ·for a 
specified period of time since some of those planning postdoctoral study may 
have in fact never taken appointments. From National Research Council, Survey 
of Doctorate Recipients, 1973-79. 
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Table 4.2 

PERCENT OF FY1972 AND FY1978 PH.D. RECIPIENTS IN BIOSCIENCE DISCIPLINES WHO 
TOOK POSTDOCTORAL APPOINTMENTS WITHIN A YEAR AFTER RECEIVING THEIR DOCTORATES 

Ph.D. Specialty Field FY1972 Ph.D. Recipients FY1978 Ph.D. Recipients 
Total Took Postdocl Total Took Postdocl 

N N \ N N 

Total Biosciences 3,298 1,635 50 3,347 1,908 

Molecular Biology 127 106 84 139 120 

Biochemistry 479 361 75 496 419 

Biophysics 91 71 78 92 71 

Immunology 15 7 (47) 77 57 

Microbiology 340 192 56 293 205 

Physiology, Animal 290 152 52 282 203 

Pharmacology 159 91 57 190 131 

Genetics 116 66 57 103 66 

Anatomy 148 59 40 131 74 

General Biology 113 51 45 157 84 

Bioengineering 64 18 28 61 28 

Other Biological Sciences 696 278 40 621 259 

Zoology 325 97 30 216 82 

Pathology 70 26 (37) 83 28 

Nutrition N/A N/A N/A 65 20 

Other Medical Sciences 174 48 28 196 46 

Environmental Health 20 7 (35) 28 6 

Public Health 51 3 6 83 8 

Biometrics, Biostatistics 20 2 10 34 1 

1Excludes graduates who took their first postdoctoral appointments more than 
a year after they had received their doctorates. 
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( 34) 

31 

24 

( 21) 

10 

3 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 5 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of 5 or more percentage points are reported in parentheses. See 
Appendix G for a description of the formuia used to calculate approximate 
sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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many of the smaller, more applied disciplines that did not typically 
utilize large research teams. Nevertheless, a comparison of the third 
and sixth columns in this table indicates that in almost every 
specialty the fraction of graduates taking postdoctoral appointments 
increased between 1972 and 1978. 

What are the implications of these findings? From the perspec
tive of the national investment in research, the postdoctoral build
up, in the short run, may be beneficial. 'lbe availability of a highly 
skilled group of investigators at a very reasonable cost should im
prove both the quantity and quality of the research product. In the 
long run, on the other hand, there is the risk that declining 
prospects for career employment will discourage some of the most 
promising young investigators from pursuing careers in biomedical 
research.9 

From the perspective of the young bioscientist, the key question 
is: what will become of those caught in the postdoctoral "holding 
pattern"? It is probably still too early to reach a definitive answer 
to this question since many of those graduates taking postdoctoral 
appointments in the early 1970's have not yet come up for tenure 
review. Nonetheless, on the basis of results from the committee's 
survey of FY1972 doctorate recipients, we have a preliminary 
indication of how successful bioscience graduates have been in 
pursuing careers in research. Table 4.3 compares the recent (April 
1979) employment situations of 1972 graduates who took postdoctoral 
appointments within a year after completing their doctorates with the 
situations of other bioscience graduates who have never held such 
appointments.IO From the table we find: 

• A total of about 60 percent of each group were employed 
in universities, colleges, and medical schools. 

• As might be expected, the former postdoctorals were more 
likely to be located in major research universities than 
were the other graduates. 

• However, 150 of the estimated 1,000 former postdoctorals 
employed in academia held staff appointments which were 
considered to be outside the faculty ladder. 

• Furthermore, only one-fifth of the former postdoctorals 
in academia had received tenure, compared with more than 
three-fifths of the other graduates. 

• 'lbe unemployment rate for the former postdoctorals, while 
not alarmingly high, was three times the rate for gradu
ates who had never held postdoctoral appointments. 

9The possible decline in the caliber of graduate students who elect 
to take postdoctoral appointments is discussed in the next chapter. 
lOThis table excludes graduates who had taken their first post
doctoral appointment more than a year after they had received their 
doctorates. 
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Table 4.3 

COMPARISON OF 1979 EMPLOYMENT SITUATIONS OF FY1972 BIOSCIENCE PH.D. 
RECIPIENTS WHO TOOK POSTDOCTORAL APPOINTMENTS WITHIN A YDR AFTER 
RECEIPT OF THEIR DOCTORATES WITH THE SITUATIONS OF OTHER FY1972 

GRADUATES WHO HAVE NEVER HELD APPOINTMENTS 

Took Postdoc Within Never Held 
Year After Graduation Postdoc 

Employment Position in 1979 N \ N 

Total 1972 Bioscience Ph.c.•s1 1,571 100 1,472 

~tajor Research Universities2 446 28 230 

Tenured Faculty 77 5 130 

Nontenured Faculty 281 18 69 

Nonfaculty Staff 88 6 31 

Other Universities and Colleqes 548 35 649 

Tenured Faculty 116 7 410 

Nontenured Faculty 369 24 195 

Nonfaculty Staff 63 4 44 

Nonacademic Sectors 537 34 580 

FFRDC Laboratories 30 2 12 

Government 171 11 243 

Business/Industry 183 12 214 

Other Sectors 153 10 111 

Unemployed and Seeking Job 40 2 13 

1 Excludes qraduates not active in the labor force in 1979. 

21ncluded are 59 universities whose total R and D expenditures in 1977 
represented two-thirds of the total expenditures of all universities and 
colleqes. 
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NOTE: Percentaqe estimates reported in this table are derived from a sample 
survey and are subject to an absolute samplinq error of less than 5 
percentaqe points. See Appendix G for a description of the formula 
used to calculate approximate samplinq errors. 

SOURCE: National Research Council, Survey of Scientists and Enqineers, 1979. 
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Table 4.4 presents additional data comparing former postdoctorals 
and other 1972 Ph.D. recipients with respect to their median salaries, 
time spent on research activities in 1979, and their publication 
records. It is not surprising to find that the former postdoctorals 
were more likely to devote an average of almost 30 percent more of 
their time to basic and applied research activities than were other 
bioscience graduates who had never held postdoctoral appointments. 
These differences were observed for those employed in the nonacademic 
sectors as well as those in universities and colleges. It is also not 
surprising to find that the former postdoctorals had published more 
articles (including those authored during their postdoctoral appren
ticeship) than had other graduates during their careers. However, the 
1979 median salaries of those with postdoctoral experience were sub
stantially lower than the salaries of the other group. In the nonaca
demic sectors the difference in salaries was as much as $4,000. 

The differences we have found in salaries and tenure success can 
be partly explained by the fact that those FY1972 graduates not taking 
postdoctoral appointments entered the regular workforce 1 to 3 years 
before those who had pursued postdoctoral study. Nonetheless, on the 
basis of the magnitude of these differences, one must question whether 
the postdoctoral experience has been advantageous to those pursuing 
careers in research. It appears that many of the bioscience graduates 
who have taken postdoctoral appointments will not be successful in 
meeting their career goals. The frustrations of those caught in a 
"postdoctoral holding pattern" were expressed by many young biosci
entists responding to our committee's survey. For example, one 
biochemist commented: 

Frankly, many of us are concerned about our future pros
pects in these times, after many years of training. We 
are becoming increasingly discouraged by the decline of 
tenure-track positions, and the increasing difficulty in 
obtaining grant support. An opinion that is often ex
pressed is that we postdocs provide a cheap labor source 
for "established" investigators. Especially in recent 
years many of us have been completely bypassed by the 
economic trends, so that we have been unable to purchase 
homes, have families, etc., while pursuing advanced train
ing necessary to secure "a respectable position." For 
many of us it is becoming reasonable to ask: "Is it worth 
it?"ll 

The preceding analysis of the postdoctoral holding pattern in the 
biosciences neglects the important question of whether it has been 
primarily the less talented young investigators who have been unable 

llThe comment was provided by a FY1978 bioscience Ph.D. recipient, 
in response to item 115 in the committee's survey. 
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Table 4.4 

COMPARISON OF 1979 SALARIES, RESEARCH INVOLVEMENT, AND PUBLICATION RECORDS OF FY1972 BIOSCIENCE 
PH.D. RECIPIENTS WHO TOOK POSTDOCTORAL APPOINTMENTS WITHIN A YEAR AFTER RECEIPT OF THEIR 

DOCTORATES WITH THOSE OF OTHER FY1972 GRADUATES WHO HAVE NEVER HELD APPOINTMENTS 

Median Salaries in 1979 Involved in SOme Research2 Median Number of Articles 3 
Took No Took No Took 

Employment in 1979 · Postdocl Postdoc Postdoc1 Postdoc Postdoc1 

Total 1972 Bioscience Ph.D.'s $24,200 $26,500 78\ 49\ 6 

Universities and Colleges 22,700 24,200 84 52 7 

Faculty 23,500 24,300 84 51 7 

Nonfaculty Staff 17,000 -- 87 60 5 

Nonacademic Sectors 26,500 30,400 66 44 5 

Government4 27,300 29,200 76 58 7 

Business/Industry 29,200 33,100 58 36 4 

Other Sectors 24,000 31,100 64 28 4 

lExcludes graduates who had taken their first postdoctoral appointment more than a year after they had 
received their doctorates. 

2Percent of FY1972 Ph.D. recipients who spent at least one-fourth of their time in basic or applied research 
activities. 

3 Included are all articles of which the respondent had been principal author and which had been published 
in refereed journals. 

4 Includes positions in FFRDC laboratories as well as other government e111>loyment. 

NOTE: Median and percentage estimates reported in this table are derived from a sample survey and are 
subject to sampling errors of varying sizes. See Appendix G for a description of the formula 
used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 

No 
Postdoc 

4 

4 

4 

3 

4 

7 

3 

3 
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to find employment they wanted after completing postdoctoral appoint
ments. This question is addressed in the next chapter. 

Physics and Chemistry 

The postdoctoral tradition in physics and chemistry in this 
country had its origin in the establishment of the National Research 
Fellowship Program in 1919. 

The stated purpose of the fellowship was three-fold: to 
open a scientific career to a larger number of investiga
tors and to give investigators a more thorough training 
in research, to increase knowledge relating to the funda
mental principles of physics and chemistry "upon which the 
progress of all the sciences and the development of in
dustry depend," and to create more favorable conditions 
for research in the educational institutions of the 
country.12 

Although the importance of its contributions to the development of 
talented young investigators is unquestioned,13 the program was 
quite small by today's standards. It was not tmtil the late 1950's, 
when the federal investment in research was substantially augmented, 
that significantly increasing numbers of young physicists and chemists 
began taking postdoctoral appointments. For the next 15 years the 
postdoctoral expansion in these fields was quite remarkable. Figure 
4.5 describes the numbers of physics and chemistry Ph.D. recipients 
planning postdoctoral study after completion of their graduate 
programs. In chemistry the group expecting to take postdoctoral 
appointments steadily climbed from approximately 75 graduates in 1958 
to 965 in 1972. In physics the increase was just as remarkable--from 
only 25 graduates planning postdoctoral study in 1958 to a peak of 670 
in 1973. 

The postdoctoral growth during this period can be attributed to 
both an increase in doctoral graduates and an increase in the fraction 
of graduates taking postdoctoral appointments. As reported in Table 
3.7 in the supplement to Chapter 3, the number of doctorates awarded 
annually in physics tripled between 1958 and 1973, and the number of 
doctoral awards in chemistry nearly doubled. At the same time the 
fraction of graduate planning to take postdoctoral appointments also 
rose sharply, as illustrated in Figure 4.1. Approximately half of all 
physics and chemistry Ph.D. recipients in 1973 expected to hold post
doctoral appointments after graduation. 

The postdoctoral expansion in physics and chemistry did not con
tinue during the decade of the 1970's, as it did in the biosciences. 

12National Research Council (1960), p. 16. 
13Results from an evaluation of this program were presented in M. 
Rand (1951). 
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FIGURE 4.5 Number of Ph.D. recipients in physics and chemistry plan
ning to take postdoctoral appointments after graduation, 1958-79. 
Because of a change in definition, FY1969-79 data are not strictly 
comparable with data from earlier years. From National Research 
Council, Survey of Doctorate Recipients. 
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By the early 1970's, stabilizing (or declining) enrollments and 
tighter research budgets had had an impact on both graduate and 
postdoctoral education in the fields of physics and chemistry. A 
recent study of postdoctorals in physics in 1973 observes: 

By the 1970's the job market had changed. Academic tenure 
track openings became scarce, extremely so at many top 
research universities, and employment at FFR&DC's had de
clined. Projections pointed to an increasingly tight 
academic market through the 1980's and little growth in 
the FFR&DC's. 'nlus, the employment spheres where post
docs usually found later regular employment were very 
tight and apyarently would continue to remain so in the 
near future. 4 

'nle employment situation in chemistry during the past decade has been 
quite similar, although it may have improved in recent years.15 In 
both fields annual doctoral awards began to decline in the early 
1970's (see Figure 3.7 in the preceding chapter). Accompanying this 
decline was a more than 30 percent decrease in the number of doctoral 
graduates taking postdoctoral appointments. From the committee's 
survey we found that only an estimated 390 of the FY1978 Ph.D. 
recipients in physics had taken postdoctoral appointments within a 
year after receiving their doctorates, compared with 565 individuals 
in the FY1972 cohort.16 Similarly, only 575 of the FY1978 graduates 
in chemistry had taken postdoctoral appointments, compared with 960 of 
the graduates 6 years earlier. 

Despite these declines the total sizes of the postdoctoral 
populations in physics and chemistry did not shrink appreciably. 'nle 
reason for this can be seen from Figures 4.6 and 4.7 which describe 
the annual flow through the components of the doctoral labor forces in 
physics and chemistry, respectively, during the 1973-79 period. An 
average of 525 (46 percent) of the 1,150 physics Ph.D. recipients each 
year took postdoctoral appointments in physics (path C), along with 
another 25 graduates from other fields (path D). During this same 
period an estimated 600 individuals completed their postdoctoral 
education in physics each year and moved into the regular workforce 
(path F). As a net result, the postdoctoral population in this field 
only declined by approximately 50 scientists annually. In chemistry 
there was a net decrease of 25 postdoctorals a year between 1973 and 
1979. Of the 1,550 doctorate recipients, an average of 625 (40 

14Porter (1979), p. 17. 
15For a description of the changing employment market in chem
istry, see "Employers Intensify Their Search for Chemical Pro
fessionals" in Chemical and Engineering News (October 23, 1978). 
16see the analysis of question 10 in Appendix D and the analysis of 
question 10 in Appendix E. 
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percent) took postdoctoral appointments in chemistry (path C), along 
with 25 graduates from other fields (path D). Approximately 675 of 
those holding postdoctoral appointments in chemistry completed their 
apprenticeships each year (path F). 

Although the postdoctoral populations in these fields have not 
expanded significantly during the past decade, there may be reason for 
concern. From responses to the committee's survey of FY1972 Ph.D. 
recipients, we found convincing evidence that many young physicists 
and chemists had prolonged their postdoctoral apprenticeships because 
they could not find other employment that they wanted. As reported in 
Table 4.5, approximately 36 percent of the FY1972 physics graduates 
who had taken postdoctoral appointments had extended their appoint
ments for this reason. As many as 38 percent of the chemists had done 
the same. Of those chemistry graduates who had held postdoctoral 
appointments more than 2 years, over two-thirds indicated that they 
had prolonged their appointments because other employment opportuni
ties were unavailable. The frustrations of those graduates caught in 
a "postdoctoral holding pattern" are apparent from several of the 
comments made by respondents to our survey. For example, one young 
chemist noted: 

I got my degree in 1971 (FY1972). There are colleagues of 
mine still doing post-docs from that time because 
university/research jobs are not around. Disappointment and 
disgust abound. Expectations have not been fulfilled, and 
the era of the perpetual postdoc is upon us.17 

Although the survey results suggest that chemistry postdoc
toralsl8 have prolonged their appointments more frequently than 
either the physicists or bioscientists, the situation for chemists may 
not be as serious. As the data in the first column of Table 4.5 
indicate, the chemists were not as likely to hold postdoctoral 
appointments for long periods of time. Thirty-seven percent of the 
chemistry postdoctorals had remained on appointments longer than 2 
years, compared with approximately half of the physicists and 
bioscientists. Furthermore, only 13 percent of the chemists reported 
that they had held postdoctoral appointments for more than 3 years, 
while more than one-fourth of the postdoctorals in the other two 
fields had extended their appointments that long. One might infer 
from these differences that although many chemistry postdoctorals 
indicated they had prolonged their appointments because of difficulty 

17The comment was provided by a FY1972 chemistry Ph.D. recipient, in 
response to item #17 in the committee's survey. 
18For the analysis presented here, the "chemistry postdoctorals" 
include all Ph.D. recipients in chemistry who haa taken postdoctoral 
appointments after graduation, regardless of what field they held 
their appointments in. 
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TABLE 4.5 

PERCENT OF FY1972 DOCTORATE RECIPIENTS IN PHYSICS, CHEMISTRY, AND BIOSCIENCES 
WHO HAD PROLONGED THEIR POSTDOCTORAL APPOINTMENTS BECAUSE OF DIFFICULTY 

IN FINDING OTHER EMPLOYMENT THEY WANTED 

Physics Ph.D. Recipients 

Total Who Took Postdoctoral Appts 

Held Appts. Longer Than: 

12 Months 

24 Months 

36 Months 

48 Months 

Chemistry Ph.D. Recipients 

Total Who Took Postdoctoral Appts. 

Held Appts. Longer Than: 

12 Months 

24 Months 

36 Months 

48 Months 

Bioscience Ph.D. Recipients 

Total Who Took Postdoctoral Appts. 

Held Appts. Longer Than: 

12 Months 

24 Months 

36 Months 

48 Months 

Held 
Postdoc 

N 

563 

442 

272 

168 

87 

952 

749 

356 

126 

46 

1,617 

1,323 

816 

423 

217 

Prolonged 
Postdoc 

' 
36 

45 

56 

64 

74 

38 

48 

68 

(73) 

(72) 

28 

33 

47 

58 

62 

NOTE: Percentage estimates reported i~ this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 
5 percentage points, unless otherwise indicated. Estimates with 
sampling errors of 5 or more percentage points are reported in 
parentheses. See Appendix G for a description of the formula used 
to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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in finding other employment, they had been more successful in securing 
alternative positions than their counterparts in physics and the 
biosciences. 

What types of employment have young physicists and chemists 
found? An analysis of the subsequent employment situations of 
FY1972 Ph.D. recipients reveals that less than half of those who had 
taken postdoctoral appointments shortly after graduation have obtained 
faculty positions. Of the estimated 550 former postdoctorals in 
physics, fewer than 35 percent held faculty appointments and only 14 
percent had received tenure by 1979 (Table 4.6). Even a smaller 
fraction of the former postdoctorals in chemistry were employed as 
faculty--only 22 percent of these graduates held tenure track 
positions in colleges and universities in 1979 (Table 4.7). In 
contrast, almost 29 percent of the chemists who had never taken 
postdoctoral appointments were employed on academic faculties at this 
time. For the majority of these young physicists and chemists the 
postdoctoral path has led to careers outside the academic sector. 
Most of the chemists who had followed this path eventually found 
industrial positions. Many of the physicists eventually found employ
ment in government and federally funded research and development 
center (FFRDC) laboratories as well as in industry. Further consider
ation of the applicability of postdoctoral experience for careers in 
the nonacademic sectors is presented in the next chapter. 

Of paramount importance to this analysis is the question of 
how many of the FY1972 graduates with experience on postdoctoral 
appointments were successful in obtaining positions which allowed them 
to function as independent investigators. As reported in Table 4.8, 
approximately three-fourths of the physicists with this experience 
were involved to a significant degreel9 in basic or applied research 
activities, regardless of the sector in which they worked. In fact, 
those employed in nonacademic sectors were more active in research and 
had published almost as many articles as their colleagues in universi
ties. Similarly, as many as three-fourths of the chemistry graduates 
who had held postdoctoral appointments devoted a significant fraction 
of their time to research activities (Table 4.9), although those 
employed outside the academic sector had published, on the average, 
only two articles during their careers. On the basis of this informa
tion, it appears that the majority of former postdoctorals in both 
fields were utilizing their research training--regardless of the 
sector in which they were employed. 

For the young physicist or chemist interested in a position in a 
major research university, 1 or 2 years experience as a postdoctoral 
may be considered almost essential. Of the small group employed in 
the largest research institutions, an estimated 71 percent of the 
physicists and 39 percent of the chemists had been postdoctorals 

19For purposes of this analysis this group includes those who 
devoted at least one-fourth of their time to research activities. 
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Table 4.6 

COMPARISON OF 1979 EMPLOYMENT SITUATIONS OF FY1972 PHYSICS PH.D. 
RECIPIENTS WHO TOOK POSTDOCTORAL APPOINTMENTS WITHIN A YEAR AFTER 
RECEIPT OF THEIR DOCTORATES WITH THE SITUATIONS OF OTHER FY1972 

GRADUATES WHO HAVE NEVER HELD APPOINTMENTS 

Took Postdoc Within 
Year After Graduation 

Never Held 
Postdoc 

1 

Employment Position in 1979 

Total 1972 Physics Ph.o.•s1 

Major Research Universities2 

Tenured Faculty 

Nontenured Faculty 

Nonfaculty Staff 

Other Universities and Colleges 

Tenured Faculty 

Nontenured Faculty 

Nonfaculty Staff 

Nonacademic Sectors 

FFRDC Laboratories 

Government 

Business/Industry 

Other Sectors 

Unemployed and Seeking Job 

N 

557 

115 

28 

53 

34 

132 

49 

63 

20 

308 

91 

71 

126 

20 

2 

\ 

100 

21 

5 

10 

6 

24 

9 

11 

4 

55 

16 

13 

23 

4 

0 

Excludes graduates not active in the labor force in 1979. 

N 

632 

46 

19 

19 

8 

166 

113 

41 

12 

418 

82 

107 

186 

43 

2 

2rncluded are 59 universities whose total R and D expenditures in 1977 
represented two-thirds of the total expenditures of all universities and 
colleges. 

\ 

100 

7 

3 

3 

1 

26 

18 

6 

2 

66 

13 

17 

29 

7 

0 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are ·subject to an absolute sampling error of less than 5 
percentage points. See Appendix G for a description of the formula 
used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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Table 4.7 

COMPARISON OF 1979 EMPLOYMENT SITUATIONS OF FY1972 CHEMISTRY PH.D. 
RECIPIENTS WHO TOOK POSTDOCTORAL APPOINTMENTS WITHIN A YEAR AFTER 
RECEIPT OF THEIR DOCTORATES WITH THE SITUATIONS OF OTHER FY1972 

GRADUATES WHO HAVE NEVER HELD APPOINTMENTS 

Took Postdoc Within Never Held 
Year After Graduation Postdoc 

Employment Position in 1979 N \ N \ 

Total 1972 Chemistry Ph.D.• s 1 941 100 615 100 

~tajor Research Universities2 142 15 18 

Tenured Faculty 42 4 18 

Nontenured Faculty 64 7 0 

Nonfaculty Staff 36 4 0 

Other Universities and Colleges 119 13 166 

Tenured Faculty 25 3 117 

Nontenured Faculty 79 8 41 

Nonfaculty Staff 15 2 9 

Nonacademic Sectors 680 72 416 

FFRDC Laboratories 38 4 0 

Government 78 8 86 

Business/Industry 501 53 287 

Other Sectors 63 7 43 

Unemployed and Seeking Job 0 0 15 

!Excludes graduates not active in the labor force in 1979. 

21ncluded are 59 universities whose total R and D expenditures in 1977 
represented two-thirds of the total expenditures of all universities and 
colleges. 

3 

3 

0 

0 

27 

19 

7 

1 

68 

0 

14 

47 

7 

2 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 5 
percentage points. Se~ Appendix G for a description of the formula 
used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


.... 
0 
U1 

Table 4.8 

COMPARISON OF 1979 SALARIES, RESEARCH INVOLVEMENT, AND PUBLICATION RECORDS OF FY1972 PHYSICS 
PH.D. RECIPIENTS WHO TOOK POSTDOCTORAL APPOINTMENTS WITHIN A YEAR AFTER RECEIPT OF THEIR 

DOCTORATES WITH THOSE OF OTHER FY1972 GRADUATES WHO HAVE NEVER HELD APPOINTMENTS 

Median Salaries in 1979 Involved in SOme Aesearch2 Median Number of Articles3 
Took No Took No Took No 

Employment in 1979 Postdocl Postdoc Postdoc1 Postdoc Postdocl Postdoc 

Total 1972 Physics Ph.D.'s 

Universities and Colleges 

Faculty 

Nonfaculty Staff 

Nonacademic Sectors 

Government4 

Business/Industry 

other Sectors 

$26,200 

21,600 

22,000 

19,800 

29,600 

28,800 

30,300 

$28,100 

22,700 

22,400 

--
30,900 

30,800 

32,200 

76\ 

73 

70 

82 

78 

8S 

74 

S2\ 

38 

34 

S9 

70 

SS 

lExcludes graduates who had taken their first postdoctoral appointment more than a year after they had 
received their doctorates. 

s 

s 
6 

s 

4 

6 

4 

2Percent of FY1972 Ph.D. recipients who spent at least one-fourth of their time in basic or applied research 
activities. 

3Included are all articles of which the respondent had been principal author and which had been published 
in refereed journals. 

4rncludes positions in FFJU>C laboratories as well as other government employment. 

NOTE: Median and percentage estimates reported in this table are derived from a sample survey and are 
subject to sampling errors of varying sizes. See Appendix G for a description of the formula 
used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 

2 

2 

2 

2 

3 

2 
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Table 4.9 

COMPARISON OF 1979 SALARIES, RESEARCH INVOLVEMENT, AND PUBLICATION RECORDS OF FY1972 CHEMISTRY 
PH.D. RECIPIENTS WHO TOOK POSTDOCTORAL APPOINTMENTS WITHIN A YEAR AFTER RECEIPT OF THEIR 

DOCTORATES WITH THOSE OF OTHER FY1972 GRADUATES WHO HAVE NEVER HELD APPOINTMENTS 

Median Salaries in 1979 Involved in SOme RBsearch2 Median Number of Articles3 
Took No Took No Took 

Employment in 1979 Postdocl Postdoc Postdoc1 Postdoc Postdoc1 

Total 1972 Chemistry Ph.D.'s $27,300 $28,000 77\ 39\ 3 

Universities and Colleges 22,300 22,400 79 20 7 

Faculty 22,800 23,000 80 22 11 

Nonfaculty Staff 

Nonacademic Sectors 29,200 30,200 77 46 2 
Government 4 -- -- -- -- 1 
Business/Industry 29,600 30,400 82 53 2 
Other Sectors 

lExcludes graduates who had taken their first postdoctoral appointment more than a year after they had 
received their doctorates. 

2Percent of FY1972 Ph.D. recipients who spent at least one-fourth of their time in basic or applied research 
activities. 

3Included are all articles of which the respondent had been principal author and which had been published 
in refereed journals. 

4Includes positions in FFRDC laboratories as well as other government employment. 

NOTE: Median and percentage estimates reported in this table are derived from a sample survey and are 
subject to sampling errors of varying sizes. See Appendix G for a description of the formula 
used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 

No 
Postdoc 

2 

1 

1 

2 

2 
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(Tables 4.6 and 4.7). On the other hand, several respondents to the 
committee's survey questioned whether the experience as a postdoctoral 
was an asset to a physics or chemistry Ph.D. recipient interested in 
pursuing a research career outside the academic sector. From a 
financial perspective, it may well have been a liability. Besides 
receiving low pay as postdoctorals,20 those taking postdoctoral 
appointments also forfeited 1 to 3 years of experience that might be 
counted toward promotion. Often the years spent as a postdoctoral are 
not fully counted in determining the starting salary of a young 
investigator. As reported in Tables 4.8 and 4.9, the median salaries 
of former postdoctorals were as much as $1,000 to $2,000 below those 
of other physicists and chemists in the nonacademic sectors. 

From a career perspective, the value of a postdoctoral appren
ticeship depends on the type of nonacademic position being sought and 
the nature of the postdoctoral experience. For physics and chemistry 
graduates interested in research positions in either FFRDC's or large 
government laboratories, one or two years of post-Ph.D. research 
experience may be viewed as desirable as it is for faculty appoint
ments in major research universities. For candidates seeking careers 
in industry, this experience is less important unless it has direct 
relevance to the research problem which is to be worked on. The vice
president in charge of an industrial laboratory which had hired 19 
physicists and chemists within the past.2 years told our committee: 

Our observations of postdoctorals vis-a-vis fresh Ph.D.'s 
make us extremely wary of generalizing. It does mean, 
however, that the experience is not very beneficial un
less the research training for the Ph.D. was deficient. 
In such cases it is most important that the appointment 
be at another institution. The other exception is when 
the fresh Ph.D. has a burning desire to pursue a line of 
enquiry that can best be done as a postdoctoral. In 
most cases it appears that postdoctorals are in holding 
patterns awaiting an academic appointment that will not 
materialize • • • The best generalization we can make 
is that the experience represents additional value to. 
us only when the postdoctoral activity was congruent 
with the specific topics of concern to these laborator
ies. In most situations this is tmlikely, and the 
time must be considered to have been spent in a not 
very efficient manner.21 

20oifferences between postdoctoral stipends and the starting 
salaries paid to other graduates are considered in Chapter 5. 
21From a response to our committee's request for information from 
managers of industrial laboratories. 
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Psychology and Social Sciences 

In comparison with trends in physics and chemistry the post
doctoral expansion in psychology and the social sciences has been a 
more recent phenomenon. In the late 1950's fewer than 5 percent of 
the doctorate recipients in psychology and 2 percent of those in the 
social sciences intended to take postdoctoral appointments after they 
had received their degrees.22 Since then there have been continuous 
increases in both the annual total of doctoral graduates in these 
fields and the fraction who planned continued study. As shown in 
Figure 4.8, the number of psychology graduates expecting to hold 
postdoctoral appointments climbed steadily from approximately 30 
individuals in FY1958 to more than 500 in FY1979. During this same 
21-year period the number of social scientists planning postdoctoral 
study rose from 15 to over 200 graduates annually. Furthermore, in 
recent years the overall growth in the postdoctoral populations in 
these fields has shown no signs of slowing, as it has in physics and 
chemistry. Between 1972 and 1979 the total nUlllber of individuals 
holding postdoctoral appointments in psychology and the social sci
ences has more than doubled--a rate of increase 12 percent or more in 
each field.23 By 1979 there were an estimated 850 postdoctorals in 
psychology and 550 in the social sciences. 

Despite these remarkable postdoctoral growth trends, the frac
tions of doctoral graduates taking postdoctoral appointments in these 
two fields are still quite small in comparison with the fractions in 
physics, chemistry, and the biosciences. Figure 4.9 describes the 
early career patterns of both psychologists and social scientists 
during the period between 1973 and 1979. The numerical estimates 
represent the average number of individuals each year who have 
followed alternative pathways into the workforce. For purposes of 
comparison the estimates for psychologists (P) and social scientists 
(SS) are reported in the same figure. An average of only 375 (14 
percent) of the graduates in psychology took postdoctoral appointments 
in this field each year (path C), along with another 50 graduates from 
other fields (path D). Among the doctorate recipients in the social 
sciences, an average of only 150 (5 percent) followed the postdoctoral 
pathway in this field. During the 1973-79 period, then, there has 
been an annual net growth in the postdoctoral populations of approxi
mately 50 psychologists and 25 social scientists.24 

22See Table 4.12 in the supplement to this chapter. 
23The postdoctoral growth patterns in these two fields are presented 
in Figure 3.4 of the preceding chapter. 
24The net growth in the postdoctoral population can be determined 
from the difference between the estimated nUlllber taking postdoctoral 
apointments (paths C and D) and the number completing their 
appointments (path F). 
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FIGURE 4.8 Number of Ph.D. recipients in psycholoqy and the social 
sciences planning to take postdoctoral appointments after graduation, 
1958-79. Because of a change in definition, FY1969-79 data are not 
strictly comparable with data from earlier years. From National 
Research Council, Survey of Earned Doctorates. 
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At the same time the regular doctoral workforce {excluding postdoc
torals) in each field has been expanding by 2,725 scientists per 
year.25 

Although the postdoctoral appointment may still be regarded as a 
departure from the usual career pattern for the majority of young 
psychologists and social scientists, in recent years the appointment 
has been frequently utilized by graduates in certain disciplines--in 
particular, those directly related to health and behavioral research. 

Postdoctoral research training has been acknowledged as 
an important means to strengthen or develop skills in such 
areas as population research, including demographic and 
fertility studies, in evaluation research and computer 
simulation methods, and in the role of behavior in 
disease development. Such training is also viewed as a 
means to extend the cooperative study of brain f\lllctions 
by neuro- and behavioral scientists with respect to such 
processes as learning, sensation and perception, sleep, 
aging, and emotion. Finally in the area of behavior 
development, postdoctoral research training may provide 
the skills necessary to elaborate more precise methods 
for diagnosing hyperkinesis, autism, and various forms 
of mental retardation and to provide techniques to better 
understand the interaction of individual, family, and 
society in adolescent development.26 

Figure 4.10 presents the percentage of FY1978-79 doctorate recipients 
in selected disciplines who expected to take postdoctoral appointments 
after graduation. More than two-thirds of the physiological psycho
logists were planning postdoctoral study. Many of these graduates, of 
course, will eventually seek faculty and other research staff posi
tions in medical schools. Of those receiving doctorates in experi
mental and developmental psychology, approximately one-fourth expected 
to take postdoctoral appointments. Graduates in the three aforemen
tioned disciplines, along with those in clinical psychology, accounted 
for two thirds27 of all psychology Ph.D. recipients planning post
doctoral appointments after graduation. Among the social scientists, 
the sociologists and anthropologists constituted more than half28 of 
the FY1978-79 graduates planning postdoctorals. Postdoctoral appoint
ments were taken most frequently by anthropologists--approximately 
one-fifth of these graduates expected to take such appointments. 

25The net growth in the regular doctoral workforce can be determined 
from the difference between the estimated number entering the work
force {paths B, E, and F) and the annual attrition {path G). 
26National Research Council (1977), p. 102. 
27of the 1,044 psychology graduates planning postdoctoral appoint
ments, a total of 704 were in these four disciplines. 
28of the 452 Ph.D. recipients in the social sciences who planned 
postdoctoral appointments, 234 were in these two disciplines. 
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plines within psycholoqy and the social sciences who planned to take 
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theses represent the actual number of qraduates planninq postdoctoral 
appointments. From National Research Council, Survey of Earned 
Doctorates. 
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The numbers of psychologists and social scientists who have had 
experience as postdoctorals are not sufficiently large to permit a 
detailed analysis of the postdoctoral "holding pattern" in these 
fields, as was presented in the preceding sections of this chapter. 
Nonetheless, there is evidence to suggest that a lack of employment 
opportunities in some areas of psychology and the social sciences has 
influenced the early career decisions of a significant fraction of 
recent graduates. Of the estimated 240 social science Ph.D. reci
pients in FY1978 who took postdoctoral appointments, more than 
one-fifth29 indicated that they had done so primarily because other 
employment they wanted was not available. On the other hand, less 
than 10 percent of the FY1972 graduates in this field who had taken 
postdoctoral appointments reported that they had prolonged their 
appointments because of difficulty in finding other employment (Table 
4.10). Several of the comments provided by respondents to the 
committee's survey suggest that FY1978 graduates in the social sci
ences may have encountered more difficulty in finding employment than 
their FY1972 colleagues. For example, one young sociologist still on 
a postdoctoral appointment commented: 

I received my current "postdoctoral" position in 1977 
FY1978). At the time the job market in my field was 
terrible, but I did have several faculty job options. I 
took this research position (a postdoctoral at a major 
research university) because it was a unique opportunity to 
work with special people. But now, two years later, the job 
market in my field has collapsed. Though I have been very 
productive in terms of publications, etc., I have no idea 
what the future will bring at this point. I've talked to 
many other young, productive sociologists about these is
sues lately, and the level of stress and anger is 
alarming.lo 

From the evidence available it appears that the situation for 
young psychologists may also be of some concern. Approximately 16 
percent of the FY1978 graduates taking postdoctoral appointments had 
done so primarily because they could not find other employment; 14 
percent of the FY1972 graduates who had held appointments had 
prolonged their period of postdoctoral education as a result of not 
being able to obtain other employment they preferred. Nonetheless, 
only 14 percent of the FY1972 psychology graduates with experience as 
postdoctorals and 16 percent of their colleagues in the social 
sciences had remained on appointments longer than 2 years (Table 
4.10). 

29See Table 4.1 presented earlier in this chapter. 
l~e commment was provided by a FY1978 social science Ph.D. 
recipient in response to item #15 in the committee's survey. 
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Table 4.10 

PERCENT OF FY1972 DOCTORATE RECIPIENTS IN PSYCHOLOGY AND THE SOCIAL SCIENCES 
WHO HAD PROLONGED THEIR POSTDOCTORAL APPOINTMENTS BECAUSE OF DIFFICULTY IN 

FINDING OTHER EMPLOYMENT THEY WANTED 

Held Prolonged 
Postdoe Postdoc 

N ' 
Ps~chology Ph.D. Reci~ients 

Total Who Took Postdoctoral Appts. 303 14 

Held Appts. Longer Than: 

12 Months 145 28 

24 Months 41 (44) 

Social Science Ph.D. Reci~ients 

Total Who Took Postdoctoral Appts. 228 9 

Held Appts. Longer Than: 

12 Months 54 (39) 

24 Months 36 (53) 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 5 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of 5 or more percentage points are reported in parentheses. 
See Appendix G for a description of the formula used to calculate 
approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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The postdoctoral growth that has occurred in certain psychology 
and social science disciplines is too recent a phenomenon to evaluate 
how successful those who have taken postdoctoral appointments in these 
disciplines have been in pursuing careers in research. Nevertheless, 
some general comments can be made about employment prospects for 
graduates in these fields. First, it should be emphasized that at the 
present time the total numbers of psychologists and social scientists 
who have been forced to prolong their postdoctoral apprenticeships are 
still quite small. Of the total 4,700 individuals who had earned 
doctorates in these two fields in FY1972, less than 2 percent31 
had held postdoctoral appointments longer than 2 years. Secondly, 
increasing numbers of psychologists and social scientists have found 
employment outside the academic sector in recent years. Between 1973 
and 1979 the total number of psychologists employed in government, 
business/industry, and other nonacademic sectors grew at a rate of 
approximately 10 percent per year.32 The rate of growth for nonaca
demic employment in the social sciences was even greater. The availa
bility of employment opportunities outside academia is further 
substantiated by the high ratio of job offers to inquiries made by 
FY1973 Ph.D. recipients who sought nonacademic positions. In both 
fields the ratio for graduates seeking nonacademic employment was 
approximately four times that for graduates seeking faculty positions 
(see Figure 3.6 in the preceding chapter). By comparison the pros
pects for academic employment have not been as promising. A very 
recent study of the employment outlook for behavioral scientists 
(including psychologists, anthropologists, and sociologists) 
concluded: 

The Committee has been, and continues to be, concerned 
that academic demand for behavioral scientists will de
cline in the mid-1980's due to a levelling off of growth 
in college and university enrollments and to the relative
ly young age of tenured faculty.33 

For many young psychologists and social scientists, then, the efficacy 
of postdoctoral experience will depend on the extent to which it 
prepares them for research careers outside the university and college 
setting. 

Earth Sciences and Agricultural Sciences 

Early development of the postdoctoral appointment in both the 
earth and the agricultural sciences followed a course quite similar 

31Based on data reported in Table 4.10. 
32see Table 3.6 in Chapter 3. 
33National Research Council (1980), p. 56. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


116 

to that in psychology and social sciences, although the postdoctoral 
populations in the former set of fields were somewhat smaller. Be
tween 1958 and 1973 there were substantial increases in the numbers of 
earth and agricultural scientists earning doctorates each year, as 
well as in the fractions of these graduates taking postdoctoral 
appointments. By 1973 more than 140 graduates in each field planned 
to hold postdoctoral appointments after canpleting their doctoral 
programs (Figure 4.11). Since that time, the number of agricultural 
scientists planning postdoctoral study has declined slightly, while 
the number in the earth sciences continued to grow. In each of the 
past 2 years more than 175 (30 percent) of the earth science graduates 
expected to take postdoctoral appointments. These increases led to a 
modest expansion in the aggregate postdoctoral population34 in this 
field, as illustrated in Figure 3.4 in the previous chapter. The 
total number of individuals holding such appointments in the earth 
sciences grew from an estimated 325 in 1973 to 425 in 1979. The 
postdoctoral population in the agricultural sciences also grew during 
this same period (from approximately 75 to 250 individuals), despite 
the recent decline in the number of graduates in this field planning 
postdoctoral study. 

These growth patterns are depicted in Figure 4.12, which presents 
the estimated number of scientists each year who followed alternative 
career tracks. As shown in this figure, the majority of graduates in 
both fields entered the workforce directly (path B), and did not opt 
for appointments as postdoctorals (path C). Of the average 600 earth 
science graduates each year (during the 1973-79 period), approximately 
25 percent took postdoctoral appointments in this field. Of the 750 
graduates in the agricultural sciences, only 13 percent took postdoc
toral appointments in the field. During this 6-year period the post
doctoral population in each field expanded by only slightly more than 
25 persons.JS 

The majority of earth scientists pursuing postdoctoral education 
had earned their doctorates in one of three disciplines: geophysics 
(including atmospheric sciences), oceanography, and geochemistry. 
More than one-third of the FY1978-79 graduates in each of these 
disciplines expected to hold postdoctoral appointments after 
canpletion of their doctoral programs (Figure 4.13). Nearly half of 
those in geophysics, in fact, planned postdoctoral study. In all 
other earth science disciplines such appointments were scarce. One 
important reason for this was the lack of postdoctoral support. 

341ncluded in this population are all persons holding postdoctoral 
appointments in the earth sciences, irrespective of their doctoral 
field or year of graduation. 
35There were increases of approximately 100 postdoctorals in each 
field between 1973 and 1979. 
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FIGURE 4.11 Number of Ph.D. recipients in earth and agricultural sciences plan
ning to take postdoctoral appointments after graduation, 1958-79. Because of a 
change in definition, FY1969-79 data are not strictly comparable with data fran 
earlier years. From National Research Council, Survey of Earned Doctorates. 
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Several of the recent graduates we surveyed indicated that they would 
have preferred to have taken postdoctoral appointments, but could not 
find fun.ding for such positions. For example, one marine ecologist 
who had recently earned his doctorate commented: 

They [postdoctoral appointments] are needed and beneficial, 
but so few are realistically available in coastal marine 
work, that they are not practically available to any but 
the creme de la creme in the field. Those of us that are 
of less intellectual bent than the genius stand little 
chance of ever seeing such a position.36 

In the agricultural sciences the postdoctorals were concentrated in 
five disciplines: phytopathology, animal sciences, soil sciences, 
agronomy, and food sciences. Approximately one-fourth of the 
FY1978-79 Ph.D. recipients in the first three of these disciplines had 
planned postdoctoral study after graduation. 

The total numbers of recent graduates with postdoctoral experi
ence in these two fields are still too small to permit a quantitative 
assessment of the utility of postdoctoral training for subsequent 
careers in research. Nevertheless, it is quite apparent from the com
ments received from several survey respondents that the availability 
of substantially higher paying employment oppor~unities37 has been 
an important disincentive for young scientists considering postdoc
toral appointments in these fields. More than half of all FY1978 
Ph.D. recipients in both earth and agricultural sciences indicated 
that they had not taken postdoctoral appoinQllents either because "more 
promising career opportunities were available" or because "postdoc
toral salaries were too low compared with other employment opportuni
ties." A recent graduate in agricultural economics summarized the 
situation in his own discipline: 

For many in my field, including myself, employment with a 
research agency of the federal government is seen as a 
secure, high paying means to obtain the same advantages 
of a postdoctoral appointment. It provides research ex
perience and an opportunity to learn new techniques in 
preparation for an academic or other position without 
the restrictions of a postdoc.38 

As for those who have taken postdoctoral appointments, very few have 
encountered difficulty in finding subsequent employment. The earth 

36The comment was provided by a FY1978 earth science Ph.D. recipient 
in response to item #15 in the committee's survey. 
37A discussion of employment opportunities in these and other 
science fields is presented in Chapter 3. 
38The comment was provided by a FY1978 agricultural science Ph.D. 
recipient in response to item #15 in the committee's survey. 
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scientists have been particularly successful in this regard. Of the 
estimated 110 FY1972 graduates in this field who took postdoctoral 
appointments after graduation, only 6 percent indicated that they had 
prolonged their appointments because they were unable to find other 
employment they preferred.39 Furthermore, less than one-third of 
this group held appointments for longer than 2 years.40 

Engineering and Mathematical Sciences 

Postdoctoral trends in engineering and the mathematical sciences 
(including computer sciences and applied mathematics) differ markedly 
from patterns in the other science fields considered in the preceding 
sections of this chapter. Figure 4.14 illustrates the 1958-79 post
doctoral trends in these two fields for those that had earned doctor
ates at U.S. universities. The number of engineers who expected to 
take postdoctoral appointments after completion of their doctoral 
programs (at U.S. universities) has dropped significantly during the 
past 7 or 8 years. This decline followed a 5-year period of growth in 
which the number of engineering postdoctorals had increased at a rate 
nearly comparable to that in physics. In contrast, there has been 
minimal growth over the past two decades in the number of mathematical 
science graduates planning postdoctoral study. By 1972 the total 
number of mathematicians expecting to hold postdoctorals reached a 
peak of only 100 graduates--the fewest in any science field--and has 
remained at that level since then. 

The overwhelming majority of recent doctorate recipients in 
both fields have entered the regular workforce directly rather than 
follow the postdoctoral route. Between 1973 and 1979 an average of 
only 13 percent of the graduates in engineering and 8 percent of those 
in mathematical sciences took postdoctoral appointments (Figure 4.15). 
The aggregate postdoctoral population41 in each field constituted as 
little as 1 percent of the total Ph.D. labor force in 1979. Further
more, this population has not grown much in either field since 1973, 
as shown in Figure 3.4 in the preceding chapter.42 The absence of 
postdoctoral expansion in engineering may be largely explained by the 
availability of substantially higher paying career opportunities for 

39see the analysis of question llC in Appendix D. 
40see the analysis of question 12B in Appendix D. 
41For the purpose of this analysis the postdoctoral population 
excludes individuals who held appointments in the United States but 
had earned their doctorates from foreign universities. In engineering 
this group was quite large. However, we have no means of estimating 
the growth pattern for this foreign group. 
421n engineering, in fact, the postdoctoral group shrank during the 
1973-79 period. 
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planninq to take postdoctoral appointments after qraduation, 1958-79. Because 
of a change in definition, FY1969-79 data are not strictly comparable with data 
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young engineers. The majority of these opportllllities lay outside the 
academic sector, as mentioned in the previous chapter. The recent 
experience of a young bioengineer highlights the job market situation: 

I left my post-doc after 4 months because I could not af
ford to live on $12,500. I am now earning $35,000 in in
dustry, but have academic affiliations. Nonetheless I 
would have rather stayed in a hospital setting doing re
search and working with patients.q3 

An important factor contributing to the absence of postdoctoral ex
pansion in mathematical sciences has been a lack of available fund
ing for such appointments. Furthermore, as reported in Table 3.3 in 
the previous chapter, much of the recent hiring in mathematics has 
been for positions outside the academic sector--positions for which 
postdoctoral experience was most likely not considered an important 
qualification. 

Figure 4.16 presents the number and percent of FY1978-79 Ph.D. 
recipients in selected areas of engineering and mathematical sciences 
who had expected to hold postdoctoral appointments after completion of 
their doctoral programs. Only those areas with at least 25 graduates 
(within the 2-year period) planning postdoctoral study are included. 
It is not at all surprising to find that postdoctoral appointments 
were most frequently taken by biomedical engineers--44 percent of them 
expected to hold such appointments. It is likely that many of these 
graduates sought medical school faculty positions for which postdoc
toral experience was regarded as almost a prerequisite. As shown in 
the figure, more than one-fourth of the graduates in materials science 
and metallurgy also expected to hold postdoctoral appointments. In 
other areas of engineering the postdoctoral percentages were smaller, 
although the areas of electrical and mechanical engineering produced 
the largest numbers of graduates planning postdoctoral study. 

Within the mathematical sciences there are three sets of 
disciplines with quite different patterns of employment and postdoc
toral activity: core mathematics (including pure mathematics and 
classical applied mathematics), statistics and operations research, 
and computer sciences. In core mathematics there are a small number 
of what might be called "classical postdoctoral fellowships," includ
ing those established by the National Science Foundation a few years 
ago. In addition, there are numerous "quasi-postdoctoral appoint
ments." These are temporary, nontenure-track instructorships or 
assistant professorships--primarily in major research departments 
--that provide talented young mathematicians an opport\lllity to do 
research while having relatively light teaching loads and few other 
faculty responsibilities. The Peirce appointments at Harvard, Moore 

43The comment was provided by a FY1978 engineering Ph.D. recipient 
in response to item #15 in the committee's survey. 
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Percent Planning Postdoctoral Appointments 

Applied Math 

Analysis (26) 
TOTAL MATHEMATICAL SCIENCES (188) 

Probability and Statistics (26) 
Computer Sciences (24) 

so 

40 

30 

10 

0 

Biomedical (61) 

Metallurgy (47) 

Mechanics (34)1 Aeronautical (34) 

TOTAL ENGINEERING (711) 
.__,__Mechanical (81) 1 Civil (59) 

(105)1 Chemical (65) 

FIGURE 4.16 Percent of FY1978-79 Ph.D. recipients in selected disciplines 
within mathematical sciences and engineering who planned to take postdoctoral 
appointments after graduation. Numbers given in parentheses represent the 
actual number of graduates planning postdoctoral appointments. From National 
Research Council, Survey of Earned Doctorates. 
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at MIT, and Gibbs at Yale are examples of such positions (but many do 
not carry named titles). Individuals are usually not permitted to 
hold appointments of this type longer than 2 or 3 years, although they 
may subsequently accept similar positions at other institutions. In 
contrast to the situation in the 1960's when tenure-track positions in 
major research departments were generally available to the most prom
ising young investigators, these "quasi-postdoctoral appointments" 
have been the primary academic research positions open to many 
talented young mathematicians in the 1970's. In almost all postdoc
toral and "quasi-postdoctoral" positions in core mathematics, the 
responsibility for the choice of direction of research is that of the 
young investigator who may choose to work in areas of senior faculty 
interest or in his or her own area of interest. 

Within statistics and operations research, the postdoctoral 
opportllllities lie primarily in the areas of application and research 
methods. Anecdotal information suggests that many of these positions 
are supported by federal research grant and contract fllllds. Within 
the computer sciences, very few Ph.D. recipients have taken postdoc
toral appointments. Of the individuals earning doctorates in 
FY1978-79, fewer than 8 percent planned postdoctoral study. The 
availability of lucrative career opportllllities for computer scientists 
in business and industry has undoubtedly been a key factor underlying 
the lack of postdoctoral activity in this field--just as it has been 
in many engineering disciplines. 

Further analysis of the postdoctoral trends in engineering 
reveals that an increasingly large fraction of the recent postdoc
torals were foreign citizens who held temporary visas (and conse
quently were not expected to remain in the U.S. workforce after 
completion of their postdoctoral apprenticeships). By FY1978-79 
foreign citizens on temporary visas constituted a majority of the 
engineering Ph.D. recipients from U.S. universities4q who planned to 
hold postdoctoral appointments in the United States (Figure 4.17). 
Eight years earlier the foreign engineers made up only about one
fourth of those planning postdoctoral study in this co\llltry. The 
availability of high-paying career opportllllities in industry for U.S. 
citizens has been an important factor underlying the increase in 
recent years in the postdoctoral fraction of foreign engineers. As 
the chairman of an engineering department which has hosted both U.S. 
and foreign postdocs noted, 

[Many universities] are offering temporary postdoctoral 
appointments at salary levels well below those in industry. 
The job is temporary and often not very educational, and is 

44In FY1978-79 approximately 25 percent of the engineers who re
ceived doctorates from U.S. lllliversities were foreign citizens here on 
temporary visas. More than one-third of this group expected to remain 
in the United States on postdoctoral appointments. 
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FIGURE 4.17 Percent of graduates planning to take postdoctoral appointments who 
were foreign citizens on temporary visas. Percentages exclude those planning to 
hold appointments outside the United States. From National Research Council, 
Survey of Doctorate Recipients. 
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therefore only rarely attractive to our U.S. Ph.D. candi
dates. • • • Such positions then tend to attract foreign 
students, or students switching from areas where jobs 
are less plentiful.45 

It must be emphasized that the foreign postdoctoral estimates 
presented in this chapter exclude those who had earned their 
doctorates from foreign universities. In engineering this group 
was quite large.46 In other fields there has been considerably less 
postdoctoral participation either by foreign scientists who had 
received their doctorates from foreign universities or by foreign 
scientists who had completed their graduate training in the United 
States. 'nle important contributions made by foreign postdoctorals to 
the research effort of their host departments and laboratories are 
considered in Chapter 6. 
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SUPPLEMENTARY TABLES FOR CHAPTER 4 

Table 4.11 

AN ESTIMATION OF THE PORl'ION OF THE 1972-77 INCREASE IN BIOSCIENCE POSTDOCTORALS 
THAT IS ATTRIBUTABLE TO PROLONGATION IN THE AVERAGE TIME SPENT ON APPOINTMENTS 

Year of Planned 
Doctorate Postdoc 

(A) 

1971 1,600 

1970 1,500 

1969 1,400 

1968 1,300 

1967 800 

Total 6,600 

Year of Planned 
Doctorate Postdoc 

(D) 

1976 2,300 

1975 2,000 

1974 1,800 

1973 1,500 

1972 1,700 

Total 9,300 

Hold 1972 
Postdocl 

(B) 

1,400 

1,000 

600 

300 

100 

3,400 

Hold 1977 
Postdoc2 

2,100 

1,600 

1,000 

600 

300 

5,600 

Ratio 
B:A 

(C) 

.88 

.67 

.43 

.23 

.13 

Projected 
1977 Postdocs 3 
(C) X (D) 

2,000 

1,300 

800 

300 

200 

4,600 

lExcludes 300 postdoctorals who received their doctorates prior to 1967. 

2Excludes 700 postdoctorals who received their doctorates prior to 1972. 

30n the basis of postdoctoral plans we would expect 4,600 graduates in the 
1972-76 cohorts to have held appointments in 19771 an actual total of 
5,600 did hold appointments. The difference of 1,000 individuals 
represents the portion of postdoctoral increase between 1972 and 1977 
that can be attributed to a prolongation of the average time spent on 
postdoctoral appointments. Therefore, almost half of the net increase 
of 2,200 postdoctorals is explained by the prolongation factor. 

SOORCE: National Research Council, Survey of Doctorate Recipients, 
1973 and 1977, and Survey of Earned Doctorates, 1967-76. 
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Table 4.12 

PERCENT OF SCIENCE AND ENGINEERING PH.D. RECIPIENTS FROM U.S. 
UNIVERSITIES PLANNING POSTDOCTORAL STUDY AFTER RECEIVING THEIR 

DOCTORATES, 1960-79 

Fiscal Year of Doctorate , 

Field of Doctorate 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

All Sciences ' Enqineerinq ' 9.1 11.9 13.5 14.7 14.3 15.3 15.9 16.3 16.3 21.2 

Mathematical Sciences ' 6.7 6.3 11.3 8.3 6.9 5.1 5.3 6.4 3.8 8.6 

Physics ' 7.9 10.6 14.9 15.4 16.4 17.5 22.3 22.7 19.9 35.7 

Chemistry ' 14.4 20.6 23.9 26.7 26.3 27.7 27.4 28.1 28.6 34.1 

Earth Sciences ' 2.8 9.1 6.3 9.3 5.7 8.6 12.9 11.4 9.5 18.0 

Enqineerinq ' 2.6 1.8 2.3 4.9 4.5 4.8 4.8 3.9 4.0 6.4 

Aqricultural Sciences ' 4.5 8.5 6.8 9.3 7.3 12.0 8.0 11.4 9.7 15.0 

Biosciences ' 18.4 24.2 27.1 27.6 29.2 30.5 31.2 33.5 36.4 43.1 

Psychology ' 7.6 8.2 9.8 10.6 10.5 14.2 13.6 13.0 12.3 14.3 

social Sciences ' 1.5 2.9 2.7 2.7 1.9 2.2 2.4 3.2 2.8 3.9 

Fiscal Year of Doctorate 

Field of Doctorate 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

All Sciences ' Bnqineering ' 22.6 23.6 25.7 26.0 25.3 27.0 28.9 29.1 31.0 29.8 

Matheaatical Sciences ' 6.5 6.8 9.0 8.3 9.5 9.4 9.7 10.9 12.0 10.3 

Physics ' 37.2 39.6 43.9 46.8 49.0 51.3 52.5 51.8 52.4 50.4 

Clwmistry ' 36.2 43.3 53.2 52.4 48.2 49.4 53.7 49.9 49.1 45.4 

Earth Sciences ' 22.9 19.0 22.2 24.6 20.8 23.1 28.4 26.9 31.2 30.0 

Enqineering ' 7.8 10.3 13.7 14.5 12.8 13.8 16.3 16.0 18.2 14.3 

A9ricultural Sciences ' 15.1 14.6 14.3 19.2 18.0 16.7 17.5 16.2 17.1 15.8 

Biosciences ' 46.6 46.6 48.7 48.7 49.9 56.6 57.7 60.3 62.9 62.6 
~ 

Psychology ' 13.1 14.6 13.0 13.0 13.8 14.5 16.3 16.9 18.0 16.8 

social Sciences ' 5.3 3.4 5.0 5.2 5.3 4.3 5.7 6.1 7.9 7.2 

SOURCE: National Research council, survey of Earned Doctorates. 
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5. AN EXAMINATION OF ISSUES FR(J{ 
THE PERSPECTIVE OF POSTDOCTORALS 

In the interim report on postdoctorals our committee identified a 
number of policy issuesl that needed to be addressed in this study. 
'nle most important of these dealt with (a) the desirability, from the 
perspective of the young scientist or engineer, of taking a postdoc
toral appointment; and (b) the contributions of postdoctoral appoin
tees to the research effort of their host departments and labora
tories. 'nle former topic (a) has been considered at some length in 
the preceding chapter. The latter topic (b) is the subject of Chapter 
6. In pages immediately following we address, on the basis of what we 
have learned in the study, a variety of other topics that were raised 
in the interim report: 

• a possible decine in postdoctoral interest on the part of 
the most promising young investigators; 

• the adequacy of postdoctoral financing; 
• the level of postdoctoral participation by minority sci

entists and engineers; 
• the status of women postdoctorals in science and engineer

ing; 
• the efficacy of postdoctoral experience for those inter

ested in careers outside outside the academic sector. 

Although the top,ics listed cover quite a broad range of issues, 
they share a common link. Each is concerned with whether or not the 
postdoctoral institution is adequately meeting the needs of young sci
entists and engineers who are interested in careers in research. A 
number of questions might be raised in this regard. For example, have 
declining prospects for career employment discouraged some of the most 
promising young investigators from pursuing careers in academic re
search (via the postdoctoral route)? Have the most promising young 

lA total of 12 specific policy issues are identified and considered 
in some detail in the interim report of our committee. For a listing 
of these issues, see National Research Council (1978), p. 74. 
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scientists and engineers "410 took postdoctoral appointments encoun
tered difficulty in finding employment positions after completing 
their appointments? Has the postdoctoral stipend been too low to 
attract many of the most talented young investigators? Is the frac
tion of minority scientists and engineers taking postdoctoral appoint
ments different from that for other doctorate recipients, and if so, 
what factors contribute to the difference? Were women scientists and 
engineers more likely than men to have been caught in what might be 
called a "postdoctoral holding pattern"? Has experience as a 
postdoctoral been an asset or a liability for the young scientist or 
engineer who was interested in a research career in government or 
industry? These and many other related questions are addressed in the 
following sections of this chapter. The answers to such questions 
largely depend, of course, on the established career patterns and 
employment situations in the various fields of science and engineer
ing. For this reason the analyses that follow pay particular atten
tion to field differences. A major section in this chapter is devoted 
to the opinions of recent graduates with regard to the advantages and 
disadvantages of postdoctoral experience from their individual 
perspectives. 

Qualitative Trends 

As shown in the preceding chapter, there have been large in
creases during the past 20 years in the numbers of Ph.D. recipients 
who elected to take postdoctoral appointments. In certain fields 
(i.e., the biosciences, psychology, the social sciences, and the earth 
sciences) these increases have continued to the present time. In 
other fields the numbers of graduates planning postdoctoral study have 
stabilized or even declined somewhat in recent years. These trends 
seem to reflect, in part, the changing state of the employment market 
in the various science and engineering fields. For example, the large 
build-up in the postdoctoral population in the biosciences may be at 
least partly attributed2 to the increasing difficulty recent 
graduates in this field have encountered in finding employment posi
tions they desired. The decrease in physics postdoctorals may also be 
attributed to a worsening employment outlook that, since the late 
1960's, appears to have discouraged many students from pursuing grad
uate studies in this field. In the analysis presented in the preced
ing chapter, we examined the quantitative impact that changing 
employment market conditions appear to have had on the postdoctoral 
populations in the biosciences, physics, and other fields. Was there 
a qualitative impact in certain fields as well? One might speculate, 
for instance, that in the face of rapidly diminishing opportunities in 

2For a discussion of the factors contributing to the postdoctoral 
build-up, see the section on "Biosciences" in Chapter 4. 
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academic research an increasing fraction of the most pranising young 
investigators have sought other types of positions for which experi
ence as a postdoctoral was not considered a prerequisite. 

To test this hypothesis, we have examined the postdoctoral plans 
of two groups of highly promising graduates and compared our findings 
with the plans of all graduates. The two groups include: (a) those 
who had earned their doctorates from the twenty largest research lllli
versi ties; 3 and (b) those who completed doctoral programs at major 
research universities within less than 5 years after receiving their 
baccalaureate degrees.4 The findings are presented in Figure 5.1 
for selected fields. Although members of both of these groups were 
more likely to have planned postdoctoral study than other graduates, 
the differences were not as large as might be expected in any of the 
fields examined. Furthermore, the recent trends fail to support the 
hypothesis that in recent years an increasing fraction of the most 
promising graduates [i.e., those in groups (a) and (b)] were choosing 
not to follow the postdoctoral path to careers in research. 

Another related issue is whether or not the most talented young 
investigators have encountered as much difficulty as other Ph.D. 
recipients in finding alternative employment after completion of their 
postdoctoral appointments. One might speculate that it has been 
primarily the "weaker" graduates who have been caught in what we have 
called a "postdoctoral holding pattern." The data reported in Table 
5.1, however, do not support such a hypothesis. Of the estimated 
1,540 scientists and engineers who had earned doctorates from the 20 
largest research \llliversities in FY1972 and had subsequently taken 
postdoctoral appointments, 26 percent indicated that they had pro
longed their appointments because of difficulty in finding other 
employment. lbis percentage is somewhat lower than that for doctorate 
recipients from "other major research universities, .. 5 but not sig
nificantly different from the percentage for graduates of other insti
tutions with smaller research budgets. Furthermore, in each of the 
fields \.le examined, graduates of the "other major research universi
ties" were more likely than either of the other groups to have pro
longed their postdoctoral apprenticeships. Unfortunately we do not 
have available valid measures that would enable us to identify a small 
number (perhaps 5 percent) of the most promising young investigators 
in each field. Nevertheless, on the basis of the anecdotal evidence 

3 It is assumed that graduates of those universities which (in 
FY1977) had the largest total expenditures for R and D were among the 
most talented young investigators. 
4For purposes of this analysis it is assumed that graduates who had 
earned doctorates in less than 5 years after receiving their 
baccalaureate degrees were also among the most talented investigators. 
Some graduates, of course, may be included in both groups (a) and (b). 
5For a description of this set of institutions, see footnote 3 in 
Table 5.1. 
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FIGURE 5.1 Percent of Ph.D. recipients in selected fields of science and enqi
neerinq who planned to take postdoctoral appointments after qraduation. Group 
(a) includes qraduates who had earned their doctorates fran the twenty larqest 
research universitiesi qroup (b) includes qraduates who had canpleted doctoral 
proqrams at major research universities within less than five years after 
rece1v1nq their baccalaureate deqrees. From National Research Council. Survey 
of Earned Doctorates. 
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Table 5.1 

PERCENT OF FY1972 PH.D. RECIPIENTS TAKING POSTDOCTORAL APPOINTMENTS 
WHO HAD PROLONGED THEIR APPOINTMENTS BECAUSE 

OF DIFFICULTY IN FINDING OTHER EMPLOYMENT THEY WANTED 
Prolonged Appt. 

Field and Institution of Ph.D. 

All Sciences and Engineering 

Twenty largest research universities2 

Other major research universities3 

Ph.D. recipients from other institutions 

Biosciences 

Twenty largest research universities 

Other major research universities 

Ph.D. recipients from other institutions 

Physics 

Twenty largest research universities 

Other major research universities 

Ph.D. recipients from other institutions 

Chemistry 

Twenty largest research universities 

Other major research universities 

Ph.D. recipients from other institutions 

Other Sciences and Engineering 

Twenty largest research universities 

Other major research universities 

Ph.D. recipients from other institutions 

Total Who Took Because 
Postdoc. Appt. 1 Couldn't Find 

N ' 
1,540 26 
1,380 33 
1,331 27 

519 27 
575 30 

523 27 

233 36 

182 41 

148 31 

261 (34) 

347 (42,) 

344 (38) 

527 18 

276 (22) 

316 12 

1Total FY1972 Ph.D. recipients who had taken postdoctoral appointments within 
a year after receiving their doctorates. 

2Included are Ph.D. recipients from the twenty universities with the largest 
total Rand D expenditures in 1977. 

Job 

3Included are Ph.D. recipients from the next 39 largest universities, in terms 
of total Rand D expenditures in 1977. These, combined with the twenty 
largest institutions, accounted for approximately two-thirds of the total R 
and D expenditures by universities in 1977. 

NOTE: Percentage estimates reported in this table are derived from a sample survey 
and are subject to an absolute sampling error of less than 5 percentage 
points, unless otherwise indicated. Estimates with sampling errors of 5 
or more percentage points are reported in parentheses. See Appendix G for 
a description of the formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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canpiled in this study, the canmittee is convinced that challenging 
and rewarding career opportunities in academic research are still 
accessible to the most talented investigators in every field. 

Postdoctoral Financing 

In the preceding chapter the postdocto~al expansion (or decline) 
has been explained primarly in terms of changes in the number of 
indivdiuals completing doctoral programs and their interest in taking 
postdoctoral appointments. Another important factor, of course, is 
the availability of federal and nonfederal support for these appoint
ments. An earlier National Research Council study of postdoctoral 
education in the United States found that the federal government 
funded more than two-thirds of the postdoctoral appointments in 
1969.6 This funding has been an continues to be furnished through 
three separate mechanisms. In the physical sciences and engineering, 
for example, federal research grant and contract funds have provided 
the majority of postdoctoral support, with principal investigators 
selecting their postdoctoral research associates in accordance with 
the particular requirements of the research project. "nle federal 
postdoctoral fellowship has been used most frequently to support young 
psychologists and biological scientists. It has the advantage of 
providing direct support to talented young investigators who have been 
chosen through national canpetition and allows them some flexi-
bility in selecting the mentor with whom they will work. A third 
mechanism of federal support for postdoctorals, the training grant, 
has been extensively utilized in the biomedical fields. These awards 
are made to one or more graduate school or medical school programs, 
with the trainees appointed by the training grant director. The award 
generally provides full tuition and stipend support as well as partial 
assistance for faculty salaries, equipment, supplies, and other train
ing expenses. Much of the stipend support for postdoctoral& in mathe
matical sciences, agricultural sciences, and the social sciences has 
cane from nonfederal sources--in particular, university and state 
funding. Although the research grant, fellowship, and training grant 
programs differ in the mechanisms by which they furnish postdoctoral 
support, they are not all that different with respect to the benefits 
they afford to the individual and to the sponsors of research. 

Many of the postdoctorals are supported on [federal] re
search grants and make positive contributions to scien
tific and scholarly knowledge. It is, in fact, this 
creation of knowledge that the sponsors of these postdoc
torals are purchasing; under research grants postdoctoral 
training is a by-product. Conversely, those postdoctoral& 

6National Research Council (1969), pp. 233-5. 
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supported by fellowships or traineeships, presum
ably established to create or to promote new talent, 
are also performing research. 'nle roles of prime 
purpose and by-product are reversed but the conse
quence is similar. To abstract the costs attribut
able to the postdoctoral and to identify these costs 
as the costs of postdoctoral education is to ignore 
the side benefits. The sponsors are simultaneously 
purchasing research and training postdoctorals.7 

During the past decade there have been significant changes in the 
numbers of science and engineering postdoctorals receiving federal 
support. Table 5.2 reports the numbers and percentages of FY1972 and 
FY1978 Ph.D. recipients in each field who within a year after gradu
ation had taken postdoctoral appointments that were primarily sup
ported by federal training and research funds. A comparison of the 
FY1972 and FY1978 data reveals several important findings. Although 
there was an estimated 3 percent drop in total science and engineering 
graduates taking postdoctoral appointments, the number who has re
ceived federal support increased approximately 4 percent (from an 
estimated, 2,830 postdoctorals to 2,950). Almost 72 percent8 of the 
FY1978 Ph.D. recipients taking these appointments had been federally 
funded, compared with 67 percent of the FY1972 cohort. Nearly all of 
the growth in federal funding has been in research grants and con
tracts. In chemistry and physics there have been substantial de
creases in support for research training--a result of the severe 
cutbacks in the NSF-sponsored postdoctoral fellowship progran. In the 
biosciences, on the other hand, the number of federally supported 
fellows and trainees, most of whom were sponsored by the NIH,9 in
creased somewhat between FY1972 and FY1978. In the mathematical 
sciences, psychology, and the social sciences there has been a small, 
but nonetheless significant, expansion in research support for post
doctorals. In contrast, the number of engineering graduates with 
postdoctoral funding from federal research grants and contracts 
declined sharply. Although these findings clearly indicate that the 
postdoctoral support patterns in each field have been quite different 
and are rapidly changing, it is evident that the federal government 
still plays a leading role in providing postdoctoral support in 
science and engineering fields. By FY1978 more than half of the 
graduates in every field who had taken postdoctoral appointments were 

7National Research Council (1969), pp. 224-5. 
8It should be noted that some postdoctorals who received stipends 
from their host departments may not know the actual source of these 
funds. 
9A detailed account of the numbers of postdoctoral trainees and 
fellows sponsored by NIH is available from National Institutes of 
Health (1979), Table 29. 
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Table 5.2 

PRIMARY SOURCE OF FEDERAL SUPPORT FOR FY1972 and FY1978 PH.D. RECIPIENTS IN 
SCIENCES AND ENGINEERING WHO TOOK POSTDOCTORAL APPOINTMENTS 

All Fields, 1972 

1978 

Math. Sci., 1972 

1978 

Physics, 1972 

Chemistry, 

1978 

1972 

1978 

Earth Sci., 1972 

1978 

Engineering, 1972 

1978 

Agric. Sci., 1972 

1978 

Biosciences, 1972 

1978 

Psychology, 1972 

1978 

Social Sci., 1972 

1978 

Total 
Taking 

Postdocs 
N 

4,251 

4,106 

144 

106 

563 

389 

952 

576 

109 

174 

256 

175 

79 

99 

1,617 

1,880 

303 

471 

228 

236 

Total 
N \ 

2,834 

2,954 

40 

55 

417 

333 

632 

466 

86 

131 

127 

91 

55 

52 

1,181 

1,407 

229 

291 

67 

128 

67 

72 

(28) 

(52) 

74 

86 

66 

81 

79 

75 

(50) 

52 

(70) 

52 

73 

75 

76 

62 

29 

54 

Source of Federal Support 

Training Grant/ 
Fellowship 

N \ 

1,187 

1,189 

12 

12 

90 

45 

219 

78 

14 

21 

29 

30 

3 

4 

631 

757 

176 

176 

13 

66 

28 

29 

8 

11 

16 

12 

23 

14 

13 

12 

11 

17 

4 

4 

39 

40 

58 

37 

6 

28 

Research Grant/ 
Contract 
N \ 

1,647 

1,765 

28 

43 

327 

288 

413 

388 

72 

110 

98 

61 

52 

48 

550 

650 

53 

115 

54 

62 

39 

43 

(19) 

(41) 

58 

74 

43 

67 

(66) 

63 

(38) 

35 

(66) 

48 

34 

35 

18 

24 

24 

26 

NOTE: Percentage estimates reported in this table are derived from a sample survey 
and are subject to an absolute sampling error of less than 5 percentage points, 
unless otherwise indicated. Estimates with sampling errors of 5 or more 
percentage points are reported in parentheses. See Appendix G for a description 
of the formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, survey of Scientists and Engineers, 1979. 
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primarily supported by federal funds. Only in psychology has there 
been A significant increase in the fraction of postdoctoral assistance 
from nonfederal sources. 

From the comments received from the recent Ph.D. recipients the 
committee surveyed, we found (not surprisingly) that the meager post
doctoral stipend was an important deterrent for those considering 
taking an appointment. For example, a young physicist who had by
passed a postdoctoral opportunity in favor of an industrial position 
told our committee: 

[The] postdoc position seemed to be little more than a glori
fied grad. student--the pay was barely subsistence and you 
were still expected to work 12 hrs./day in the lab. Who 
needs more of that?! I graduated in order to leave that at
mosphere (i.e., slavery). [Don't get me wrong. I still 
spend 10 hrs./day in the lab.--but I get paid better for 
it.]10 

Several recent graduates who had been awarded NIH postdoctoral fellow
ships or traineeships were particularly distressed about the "payback 
provision" they had been asked to sign. Since the National Research 
Service Award Actll was instituted in 1974, all recipients of NIH 
and ADAMHA12 fellowship and traineeship awards (both postdoctoral 
and predoctoral) have been required, after completion of their 
training, to pursue careers in health-related research and teaching 
for a period of time equivalent to the total months they had received 
support. Failure to do so may result in the individual's being 
required to pay back the support he or she had received (unless a 
special waiver can be obtained from the Secretary HEW). A young 
molecular biologist who had signed the payback agreement complained: 

I don't feel that postdoctoral appointees are treated as 
professionals. Salaries are lower than laboratory tech
nicians, many secretaries, janitors, etc. Furthermore, 
NIH postdocs are required to sign a demeaning statement 
which is reminiscent of indentured servitude and implies 
that the postdoc has taken the appointment with the intent, 
in some cases, to cheat the government by taking some non
research J>Qsition in the future. It's ridiculous and 
insulting.13 

lOThe comment was provided by a FY1978 physics Ph.D. recipient, in 
response to item #15 in the committee's survey. 
llA copy of the NRSA legislation may be found in National Research 
Council (1978b), Appendix A. 
12Alcohol, Drug Abuse, and Mental Health Administration. 
lJ.rbe comment was provided by a FY1978 bioscience Ph.D. recipient, 
in response to item #15 in the committee's survey. 
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lbe meagerness of the postdoctoral stipend is apparent from the 
figures reported in Table 5.3. lb.is table compares the median 
postdoctoral stipend paid to FY1978 Ph.D. recipients (as of April 
1979) with the median salary of other members of this cohort who were 
employed full-time in other types of positions. Medians are presented 
by field and sector so that valid comparisons can be made. For the 
science and engineering group as a whole, salaries exceeded postdoc
toral stipends by as much as $9,300 (i.e., $21,300 vs. $12,000). As 
expected, the median salary level for faculty and other academic staff 
was substantially below that for those employed in business and 
government. Similar differences were found for postdoctoral stipends. 
Postdoctorals holding appointments in government laboratories received 
an average annual stipend of nearly $18,000, compared with the $11,500 
paid to university postdoctorals. A field-by-field analysis reveals 
that in every field except the mathematical sciences the wages paid to 
postdoctoral& were well below those paid to other graduates employed 
in the same sector. In the mathematical sciences the average postdoc
toral stipend was only $800 less than the median salary of other 
university employees. lb.ere are two apparent reasons for this. 
First, some mathematicians not on postdoctoral& held instructorships 
or nontenure-track university positions (described in Chapter 4). 
Often these positions paid lower salaries than regular faculty 
appointments. Secondly, the average postdoctoral stipend in the 
mathemataical sciences was significantly higher than in any other 
f ield--perhaps in recognition of the greater teaching responsibili
ties given to postdoctorals in this field. Postdoctoral& in the bio
sciences, chemistry, and psychology received the lowest stipends--with 
an average of $11,000 or less paid to those holding appointments in 
universities. Hany of these postdoctorals held NIH or ADAMHA fellow
ships and traineeships that carried a starting stipend of $10,000. 
When the starting stipend for these awards is increased to $13,400 in 
FY1981, as planned, we expect the averages in these fields to rise 
significantly. 

Undoubtedly the large differential between postdoctoral stipends 
and alternative starting salaries has discouraged many young 
scientists and engineers from pursuing the postdoctoral route to 
careers in academic research. lbe fact that postdoctoral& cannot 
expect, after completion of their appointments, to earn salaries 
comparable to those received by other graduates who had not taken 
these temporary appointments (as was demonstrated in the previous 
chapterl4) serves as an additional deterrent. On the other hand, 
the career opportunities that are accessible only to those with post
doctoral experience may override the substantial differences between 
postdoctoral stipends and salaries. 

14subsequent salary differences between those who had held postdoc
toral appointments and those who had not are considered in the prev
ious chapter in the "Biosciences" and "Physics and Chemistry" 
sections. 
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Table 5.3 

COMPARISON OF MEDIAN POSTDOCTORAL STIPENDS AND FULL-TIME EMPI.OYED SALARIES 
OF FY1978 SCIENCE AND ENGINEERING PH.D. RECIPIENTS, 1979 

Academic Sector Other Sectors 

Major 
Research Other Indus./ 

Total Total Univ. Univ. Busn. Govt. Other 
All Fields 

Median F-T Salary $21,300 $19,400 $20,100 $19,400 $25,500 $23,000 $21,000 
Median Postdoc Stipend 12,000 11,500 11,500 11, 500 18,000 12,600 

Mathematical Sciences 
Median F-T Salary 18,900 17,800 18,400 16,600 24,000 
Median Postdoc Stipend 17,000 17,000 

Physics 
Median F-T Salary 24,000 17,600 18,000 16,000 25,000 24,000 
Median Postdoc Stipend 15,000 14,000 14,000 13,400 18,000 

Chemistry 
Median F-T Salary 24,000 16,500 14,300 25,000 
Median Postdoc Stipend 12,000 11,000 10,800 11,000 

Earth Sciences 
Median F-T Salary 21,600 18,900 18,900 25,200 23,000 
Median Postdoc Stipend 14,900 14,900 14,900 

Engineering 
Median F-T Salary 26,000 23,000 23,200 23,000 27,800 28,000 
Median Postdoc Stipend 15,000 15,200 14,600 

Agricultural Sciences 
Median F-T Salary 21,000 20,000 20,000 20,000 22,000 24,000 
Median Postdoc Stipend 12,000 12,000 11,400 

Biosciences 
Median F-T Salary 20,000 19,400 20,000 19,000 24,600 22,000 18,200 
Median Postdoc Stipend 11,500 11,000 11,000 11,500 16,000 12,400 

Psycholoqy 
Median F-T Salary 20,000 18,800 18,800 18,900 26,500 20,200 20,200 
Median Postdoc Stipend 10,500 10,400 10,400 10,400 

Social Sciences 
Median F-T Salary 20,900 20,400 20,400 20,100 26,000 23,100 25,000 
Median Postdoc Stipend 11,000 11,000 11,000 

NOTE: Median estimates reported in this table are derived from a sanq:>le survey and are 
subject to sampling errors. Estimates have been rounded to the nearest hundred 
dollars. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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As far as benefits are concerned, from the point of view 
of the postdoctoral himself the difference between his 
postdoctoral stipend is defrayed in whole or in part by 
his opportunity to obtain further research training under 
a certain mentor as well as his expectation of being able 
to secure a subsequent position in an institution which 
he respects and of being able to make significant contri
butions in his field.15 

The decision of whether or not to take a postdoctoral appointment 
largely rests on the graduate's perception of future career prospects 
in his or her field and on the current availability of alternative 
employment. For doctoral engineers, the availability of industrial 
positions with starting salaries of $25,000 or more makes the postdoc
toral route seem most unattractive. Hore and more physical scientists 
may also prefer nonacademic careers to the postdoctoral appointment. 
Furthermore, as the prospects for faculty positions in major research 
universities diminish along with reduced enrollments, we may expect to 
find fewer of the most promising young investigators following the 
postdoctoral path to careers in research. 

Postdoctoral Participation By Minority Scientists and Engineers 

'nlere can be no doubt of the need to increase participation in 
science and engineering of members of racial/ethnic minority groups-
blacks, Hispanics, Asians, and hnerican Indians. At the present time 
these groups constitute less than 9 percentl6 of the total doctoral 
labor force in science and engineering. Nor can there be any doubt 
that the issues involved in increasing minority participation are 
complex ones that will require intervention at all levels of the edu
cational ladder. Here we limit our concerns to only those issues 
pertinent to postdoctoral training, recognizing full well that, in 
terms of attracting minority students to careers in science and 
engineering, the greatest impact is to be made at the graduate and 
undergraduate levels or even at the pre-college levels of education. 

Over the past 5 years there have been small, but significant, 
increases in the numbers of minority graduates earning doctorates in 
science and engineering fields. Of the approximately 14,550 U.S. 

15National Research Council (1969), p. 224. 
16Based on 1979 Survey of Doctorate Recipients data that include 
foreign scientists and engineers who were employed in the United 
States and held either permanent or temporary visas as well as U.S. 
citizens. The inclusion of the foreign groups undoubtedly inflates 
the reported percentage of minority group members. 
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citizensl7 who received science and engineering doctorates -from U.S. 
universities in FY1979, 930 identified themselves as belonging to one 
of the racial/ethnic groups mentioned above (Table 5.4). This 
represents an increase of approximately 38 percent over the number of 
minority graduates in FY1975. Despite this increase, there has been a, 
decline in the number of minority scientists and engineers taking 
postdoctoral appointments. As shown in Table 5.5, between FY1972 and 
FY1978 there was an estimated 21 percent gain in the total number of 
minority scientists and engineers receiving doctorates, but a 19 per
cent drop in the number who took postdoctoral appointments. In every 
set of fields except the social sciences the percentage of minority 
graduates taking postdoctoral appointments also fell between FY1972 
and FY1978, while the corresponding percentage for whites increased 
significantly. By far the largest decine occurred in physical and 
mathematical sciences. Only about one-fourth of the· FY1978 minority 
graduates in these fields had held postdoctoral appointments, compared 
with almost half of the graduates 6 years earlier. Furthermore, 
FY1978 minority Ph.D. recipients in all fields except the social 
sciences were significantly less likely to take these appointments 
than were their white colleagues. 

The principal factors contributing to the observed decline in 
postdoctoral participation by minority graduates are not fully under
stood. The primary reasons given by these graduates for deciding not 
to take postdoctoral appointmentsl8 do not differ much from the 
reasons given by other Ph.D. recipients--more promising career oppor
tunities were available; the appointment was perceived as being of 
little or not benefit in terms of the graduate's career aspirations; 
and the postdoctoral stipend was considered too low compared with 
alternative salaries being offered. One might speculate that the in
creasing uncertainty about careers in academic research may have had 
greater influence on the career decisions of minority scientists than 
othe graduates. Earlier studiesl9 have shown that minority gradu
ates tend to be older and have more dependents at the time they 
receive their doctorates than their white colleagues. For these 
reasons many minority Ph.D. recipients may be unwilling to spend 
additional years in postdoctoral training, receiving stipends well 
below salaries offered by alternative employment. A second and 
equally important reason for the decline in minority participation at 
the postdoctoral level is the availability of alternative employment 

17Excluded are approximately 1,000 foreign citizens on permanent 
visas in the United States and 2,700 on temporary visas. Neither of 
these groups is considered to belong to one of the five "protected" 
racial/ethnic minority groups, as defined by the U.S. Office of Civil 
Rights. 
18See analysis of question 10, Appendix E. 
19Gilford and Snyder (1977), Chapter 1, and National Research 
Council (1977), Chapter 8. 
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Table 5.4 

RACIAL/ETHNIC IDENTIFICATION OF U.S. CITIZENS EARNING DOCTORATES, FY1975 AND FY1979 

Physical/Math 
All S/E Sciences Engineering Life Sciences Social Sciences 

197S 1979 197S 1979 197S 1979 197S 1979 197S 1979 

Total Ph.D. 'sl 14,977 14,S53 3,758 3,369 l,'769 l,3S6 3,916 4,191 5,534 S,637 

White 13,319 12,217 3,3SO 2,8SS l,SSl 1,084 3,S39 3,S97 4,879 4,&81 .... 
~ 
~ 

Total Minority 674 933 13S 191 93 us 163 223 283 404 

Asian 211 343 S3 86 62 78 S6 113 40 66 

Black 268 327 41 49 11 17 SS S2 161 209 

Hispanic 138 189 27 37 lS 16 37 43 S9 93 

American Indian 57 74 14 19 s 4 lS lS 23 36 

Unknown 984 1,403 273 323 12S 1S7 214 371 372 SS2 

loata exclude all non-u.s. citizens on either temporary or permanent visas. 

SOURCE: National Research Council, Survey of Earned Doctorates, 1975 and 1979. 
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Table 5.5 

NUMBER AND PERCENT OF THE MINORITY GRADUATES WHO TOOK POSTDOCTORAL APPOINTMENTS 
WITHIN A YEAR AFTER RECEIVING THEIR DOCTORATES, FY1972 AND FY1978 PH.D. RECIPIENTS 

All S/El 

Minority graduates 

Other graduates 

Physical/Math Sci 

Minority graduates 

Other graduates 

Engineering 

Minority graduates 

Other graduates 

Life Sciences 

Minority graduates 

Other graduates 

Social Sciences 

Minority graduates 

Other graduates 

FY1972 Ph.D. Recipients 
Total Took Postdoc 

N 

716 

14,559 

209 

4,166 

117 

2,240 

213 

3,651 

177 

4,502 

N 

234 

4,017 

% 

33 

28 

100 (48) 

1,668 40 

6 

250 

111 

1,585 

(5) 

11 

52 

43 

17 (10) 

514 11 

FY1978 Ph.D. Recipients 
Total Took Postdoc 

N 

865 

13, 197 

192 

3,018 

110 

1,200 

186 

3,725 

377 

5,254 

N 

190 

3,916 

49 

1,196 

5 

170 

79 

1,900 

57 

650 

% 

22 

30 

26 

40 

4 

14 

42 

51 

15 

12 

1Data exclude all non-U.S. citizens on either temporary or permanent visas. 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 5 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of 5 or more percentage points are reported in parentheses. 
See Appendix G for a description of the formula used to calculate 
approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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opportunities. Affirmative action programs and a general recogni
tion by employers of the importance of hiring minority scientists and 
engineers have greatly increased the demand for this group. 'ibis 
attitude is reflected in the data reported in Figure 5.2, which 
compares the median number of faculty job offers (per inquiry) 
received by minority graduates and other FY1978 Ph.D. recipients. As 
shown in the figure, minority graduates in all fields except engineer
ing20 have been more successful than other graduates in receiving 
offers for faculty positions. 'lbe strong interest in hiring minority 
Ph.D. recipients was confirmed by anecdotal information our committee 
received from university deans and department chairmen. As the dean 
of a large graduate school commented, "• •• Ph.D. minority persons 
are in such demand that they can't be bothered by taking added train
ing as a postdoc." Many of the minority scientists and engineers took 
faculty PQSitions immediately after completion of their doctoral 
programs.21 Consequently there is concern that the lack of postdoc
toral experience may limit the ultimate career achievement of minority 
scientists, especially in fields like the biosciences, physics, and 
chemistry in which such experience is generally regarded as valuable 
to careers in academic research. The committee believes that it is as 
important for the scientific community as it is for young minority 
scientists that they be given greater encourgement to pursue postdoc
toral education. 

Utilization of Women Scientists and Engineers 

The issues most important to the participation of women in 
science and engineering activities are quite different from those dis
cussed in the preceding section. During the past decade there have 
been large increases in the number of women earning Ph.D. degrees from 
U.S. universities. In fact, by FY1979 women constituted approximately 
one-third of the doctorate recipients in the social science fields 
(including psychology) and one-fourth of those in the life sci-
ences. 22 In the physical sciences and engineering the fractions of 
women graduates were considerably smaller--only 12 percent and 3 
percent, respectively--but still growing. 'lbere have been correspond
ing increases in all science and engineering fields in the numbers of 
women taking postdoctoral appointments after receiving their doctor
ates. As shown in Table 5.6, it is estimated that the total number of 
women graduates taking postdoctoral appointments rose nearly 80 per
cent between 1972 and 1978 while the number of men dropped 15 percent. 

20In engineering, many of the minority Ph.D. recipients are foreign 
citizens who, because of their citizenship and language difficulties, 
may have encountered more problems in finding positions in the United 
States than other minority graduates. 
21See analysis of question 4 in Appendix E. 
22see National Research Council (1980). 
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FIGURE 5.2 Ratio of the median number of faculty job offers to the 
median number of inquiries made by minority graduates and other FY1978 
Ph.D. recipients. From National Research Council, Survey of Scientists 
and Engineers, 1979. 
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Table 5.6 

NUMBER AND PERCENT OF WOMEN AND MEN PH.D. RECIPIENTS IN SCIENCES AND ENGINEERING 
WHO TOOK POSTDOCTORAL APPOINTMENTS WITHIN A YEAR AFTER RECEIVING THEIR DOCTORATES, 

FY1972 AND FY1978 PH.D. RECIPIENTS 

FY1972 Ph.D. Recipients FY197$ Ph.D. Recipients 
Total Took Postdoc Total Took Postdoc 

N N ' N N 

All S/E 
Women 1,796 SOl 28 3,031 899 
Men 13,479 3,7SO 28 11,031 3,207 

Mathematical Sciences 
Women 78 13 17 101 13 
Men 943 131 14 609 93 

Physics 
Women 24 1 4 30 18 
Men 1,240 S62 4S 7S8 371 

Chemistry 
Women 140 63 4S 146 S9 
Men 1,470 889 60 1,043 Sl7 

Earth Sciences 
Women 16 6 (38) S6 lS 
Men 464 103 22 467 1S9 

Engineering 
Women 13 0 0 31 6 
Men 2,344 2S6 11 1,279 169 

Agricultural Sciences 
Women 12 3 (2S) 38 11 
Men 618 76 12 S87 88 

Biosciences 
Women S80 32S S6 841 460 
Men 2,6S4 1,292 49 2,44S 1,420 

Psychology 
Women S60 78 14 1,071 189 
Men l,SS7 22S 14 1,817 282 

Social Sciences 
Women 373 12 3 717 128 
Men 2,189 216 10 2,026 108 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than S 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of S or more percentage points are reported in parentheses. 
See Appendix G for a description of the formula used to calculate 
approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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11\e largest increases in women postdoctorals were in those fields with 
the largest growth in women Ph.D. recipients: the biosciences, 
psychology, and other social sciences. In the social sciences women 
graduates in FY1978 were more than three times as likely to hold 
postdoctoral appointments as men. 11\is difference can be partly at
tributed to the fact that the women earning doctorates in the social 
sciences were concentrated in anthropology and sociology--two fields 
that together included the majority23 of the postdoctoral population 
in the social sciences. 

11\e data in Table 5.6 indicate that, in general, women were as 
likely to take postdoctoral appointments as men. What these data do 
not reveal, however, is that the postdoctoral decision was signifi
cantly affected by the marital status and sex of the graduate. 11\e 
evidence for this finding is presented in Figure 5.3. In every field 
men who were married at the time they received their doctorates were 
less likely to opt for postdoctoral appointments than were single men. 
In the life sciences, for example, 64 percent of the single men earn
ing Ph.D. degrees in FY1978 took postdoctoral appointments compared 
with 44 percent of the married men in that cohort. On the basis of 
these findings it would seem that some men, faced with the responsi
bilities of supporting families, were unable or unwilling to make the 
financial sacrifice required in taking postdoctoral appointments. 
Married women also were less likely than single women to hold these 
appointments, although the percentage differences were not nearly as 
large as those observed for men. 

As for the motivation in taking or not taking an appointment, we 
found essentially no differences in the primary reasons men and women 
gave for their decisions.24 However, we did find that women gradu
ates in all fields of science and engineering were much more likely to 
be influenced by geographic considerations. Of the 900 women gradu
ates in FY1978 who took postdoctoral appointments, more than half in
dicated that limitations in their geographic mobility had an important 
influence on their decision to accept an appointment (Table 5.7). As 
might be expected, geographic restrictions were considerably more 
imporant to married women than single. As many as 70 percent of the 
former considered this an important factor in their decision to take 
an appointment. On the other hand, only about one-fourth of the 
men--either married or single--indicated that limitations in geo
graphic mobility significantly influenced their postdoctoral plans. 

Survey data reported in Table 5.8 reveal that women in the FY1972 
cohort who had taken postdoctoral appointments held them longer than 
men and were more likely to have prolonged them because of difficulty 
in finding alternative employment positions. 11\e largest differences 
in the postdoctoral tenure of women and men were found in the physical 
sciences and the life sciences--the fields in which the postdoctoral 

23see Figure 4.9 in Chapter 4. 
24See analyses of question 10 in Appendixes D and E. 
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FIGURE 5.3 Percent of FY1978 Ph.D. recipients in sciences and engi
neering who took postdoctoral appointments, by sex and marital status 
at the time they received their doctorates. From National Research 
Council, Survey of Scientists and Engineers, 1979. 
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Table 5.7 

EXTENT TO WHICH LIMITATIONS IN GEOGRAPHIC MOBILITY INFLUENCED DECISION 
TO TAKE A POSTDOCTORAL APPOINTMENT, FY1978 WOMEN AND MEN PH.D. RECIPIENTS 

All S/E 

Women, single 

married 

Men, single 

married 

Engin, Math, Physical Sci 

Women, single 

Men, 

married 

single 

married 

Life Sciences 

Women, single 

married 

Men, single 

married 

social Sciences 

Wo"len, single 

married 

Men, single 

married 

Total 
Taking 
Postdoc 

N 

463 

436 

1,465 

1,742 

59 

52 

704 

605 

234 

237 

5S4 

954 

170 

147 

207 

183 

Geographic Limitations 

Important 
Factor 

' 
33 

70 

22 

26 

24 

(60) 

22 

26 

26 

71 

16 

2S 

( 44) 

(73) 

(40) 

28 

Incidental 
Factor 

' 
23 

8 

25 

25 

17 

4 

29 

23 

22 

8 

2S 

2S 

26 

10 

13 

27 

Not a 
Factor 

' 
44 

22 

52 

so 

S9 

(36) 

49 

Sl 

S2 

21 

SB 

so 

29 

18 

(47) 

44 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 5 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of 5 or more percentage points are reported in parentheses. See 
Appendix G for a description of the formula used to calculate approximate 
sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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Table 5.8 

PERCENT OF FY1972 WOMEN AND MEN PH.D. RECIPIENTS WHO PROLONGED THEIR 
POSTDOCTORAL APPOINTMENTS BECAUSE OF DIFFICULTY IN FINDING OTHER 

EMPLOYMENT THEY WANTED AND PERCENT WHO HELD APPOINTMENTS LONGER THAN 36 MONTHS 

Total 
Taking Held Appt. 
Postdoc Prolonged Postdoc "36 Months 

N ' 
All S/E 

Women, Total 501 30 
Single 230 25 
Married 271 34 

Men, Total 3,750 28 
Single 1,033 35 
Married 2, 717 26 

Engin, Math, Physical Sci 

Women, Total 83 (43) 
Single 35 (43) 
Married 48 (44) 

Men, Total 1,941 32 
Single 594 36 
Married 1,347 31 

Life s~:i:ences 

Women, Total 328 31 
Single 152 25 
Married 176 36 

Men, Total 1,368 28 
Single 354 37 
Married 1,014 25 

Social Sciences 

Women, Total 90 14 
Single 43 (14) 
Married 47 (15) 

Men, Total 441 11 
Single 85 21 
Married 356 9 

NOTE: Percentage estimates reported in this table are derived from a 
sample survey and are subject to an absolute sampling error of 
less than 5 percentage points, unless otherwise indicated. 
Estimates with sampling errors of 5 or more percentage points 
are reported in parentheses. See Appendix G for a description 
of the formula used to calculate approximate sampling errors. 

' 
23 
21 
24 
18 
24 
15 

20 
(20) 
(21) 
16 
20 
13 

29 
25 
32 
24 
33 
21 

3 
7 
0 
6 
7 
6 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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"holding pattern" was most apparent. Further analysis of these data 
reveal major differences between graduates who were married at the 
time they earned their doctorate and those who were not. Approximate
ly 34 percent of the married women who had been postdoctorals 
indicated that they had prolonged their appointments because they 
could not secure other positions they preferred, compared with 25 
percent of the single women. From this result it appears that 
limitations in geographic mobility may have restricted the career 
options of married women after they had taken postdoctoral appoint
ments (as well as before). On the other hand, married men were 
significantly less likely to prolong postdoctoral apprenticeships than 
were single men. In the life sciences, for example, 37 percent of the 
single men who had taken postdoctoral appointments indicated that they 
had extended their appointments because of difficulty in obtaining 
employment they desired, compared with 25 percent of the married men. 
This difference may be explained by the same factors cited earlier to 
account for the smaller fraction of married men who took postdoctoral 
appointments--i.e., married men were less willing to bear the finan
cial sacrifice required in prolonging their postdoctoral apprentice
ships. 

Results from the survey of 1972 Ph.D. recipients also reveal that 
the subsequent employment of former postdoctorals varies signficantly 
according to sex and field. Women with doctorates in engineering and 
the mathematical and physical sciences were more likely to be employed 
in academia than were men (Table 5.9). Of the estimated 80 women in 
these fields with postdoctoral experience, almost two-thirds held 
university or college positions in 1979. Only 36 percent of the men 
surveyed in these fields worked in the academic sector. On the other 
hand, men in engineering and the mathematical and physical sciences 
who had held postdoctoral appointments were approximately three times 
as likely to be employed by industry or business as were women. Among 
the life science graduates the differences were smaller, but nonethe
less significant. Only about 4 percent of the women with postdoctoral 
experience worked in the industrial or business sector, compared with 
15 percent of the men. The situation for social scientists was quite 
different. Women in these fields were more likely than men to have 
held positions in goverrnent or business/industry. 

Although as many as two-thirds of the women graduates in FY1972 
who had taken postdoctoral appointments were employed in the academic 
sector in 1979, only a small number had received faculty tenure. Of 
the estimated 340 women scientists and engineers in academia, only one 
in seven had been given tenure. In contrast, approximately one-third 
of men holding academic positions had tenured faculty appointments. 
More than one-fifth of the women employed in this sector held posi
tions that were considered to lie outside the faculty track. Some of 
them still held postdoctoral appointments, while others had doctoral 
research staff positions (supported by research grants or contract 
funds) or temporary teaching assignments. On the basis of the 
foregoing results, it is quite apparent that men have been more 
successful than women in pursuing faculty careers. From the data 
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Table 5.9 

1979 EMPLOYMENT SITUATIONS OF WOMEN AND MEN WHO HAD TAKEN POSTDOCTORAL 
APPOINTMENTS AFTER RECEIVING DOCTORATES IN FY1972 

Total Universities and Colleges Nonacademic Sector 
Taking Total Tenured Other Nonfaculty Industry/ 
Postdoc A cad Faculty Faculty Staff Total Govt Business Other 

N ' ' ' ' ' ' ' ' 
All S/E 

Women 501 68 10 43 15 32 16 7 9 

Men 3,750 51 17 27 7 49 15 27 7 

Engin, Math, Physical Sci 

Women 83 ( 62) 12 ( 34) 16 ( 38) 19 14 5 

Men 1,941 36 14 16 6 64 18 41 5 

Life Sciences 

Women 328 70 8 45 17 30 16 4 10 

Men 1,368 62 14 40 9 38 13 15 10 

Socic>.l Sciences 

Women 90 ( 65) 13 (46) 6 ( 35) 14 10 11 

Men 441 77 41 30 6 23 9 6 8 

NOTE: Percentage estimates reported in this table are derived from a sample survey and are subject to 
an absolute sampling error of less than 5 percentage points, unless otherwise indicated. Estimates 
with sampling errors of 5 or more percentage points are reported in parentheses. See Appendix G 
for a description of the formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979, 
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available it is not clear what factors have contributed to these 
findings. Some of the difference in the tenure rates for men and 
women might be attributed to the fact that some women, after com
pleting doctorates, have left the labor force for a few years to start 
families. Other survey data, however, indicate that married women in 
the FY1972 cohort have been somewhat more successful in acquiring 
tenure than single women.25 

Survey information on the 1979 median salaries of former post
doctorals shows that men were also earning significantly higher 
salaries than women--in both the academic and nonacademic sectors 
(Figure 5.4). Similar differences were found in each set of fields 
examined. Men with FY1972 doctorates in engineering and the mathema
tical and physical sciences earned an average of $2,800 more than 
women in academia, and $2,900 more in other sectors. In the life sci
ences men's median salary exceeded women's by $1,600 in the academia 
sector and $950 outside this sector. In social sciences the salary 
difference for men and women employed in universities and colleges was 
approximately $1,600.26 These findings clearly suggest that women 
with postdoctoral experience27 have not been as successful as men in 
pursuing careers in sciences and engineering. Some further analysis, 
beyond the scope of this study, is required to determine the major 
factors contributing to this situation. 

'nle women responding to the committee's survey expressed varying 
opinions regarding the value of postdoctoral experience for careers in 
science. The majority of their comments were not dissimilar from those 
expressed by their male counterparts. However, certain unique advan
tages and disadvantages of the postdoctoral appointment were mentioned 
by women with families. One woman with a Ph.D. in biochemistry cited 
some positive aspects: 

Postdoctoral appointments have made it possible for me to 
remain professionally active at a time when geographical 
and personal constraints and a lack of other employment 
opportunities worked in the opposite direction.ZS 

Some women who had taken time from their careers to start families 
commented that the postdoctoral appointment afforded them an oppor-

25Approximately 12 percent of the married women in the FY1972 cohort 
who had postdoctoral exprience held tenured faculty appointments in 
FY1979, compared with 7 percent of the single women. 
26'lbere were not enough survey responses to report the median 
salaries of women social scientists who were employed outside the 
academic sec tor. 
27other surve~ data not reported here reveal that women without any 
postdoctoral experience received lower salaries than men. 
28nie comment was provided by a FY1972 bioscience Ph.D. recipient, 
in response to item #17 in the committee's survey. 
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tunity to get back into research. On the other hand, some found the 
appointment undesirable. A FY1972 graduate in immunology mentioned a 
number of negative aspects: 

As a married woman, I find the stringent work requirements 
and pay-back conditions of current postdoctoral fellowships 
(of the NIH) prohibitive. Limited job opportunities would 
almost certainly force a change in location upon the family. 
The beginning salary of post-postdoctorals cannot compensate 
for the loss of employment position and income of the hus
band who usually commands the larger salary •••• Thus, 
despite the potential advantages to my own career, these 
conditions were untenable. Clearly, these postdoctorals 
are an opportunity offered to the young, male scientists.29 

Comments from Young Scientists and Engineers 

A large number of the FY1972 and FY1978 Ph.D. recipients respond
ing to our survey questions offered their own opinions concerning the 
advantges and disadvantages of postdoctoral appointments in their own 
particular fields. Although the comments are anecdotal and do not 
lend themselves to statistical analyses, many of the comments are 
thoughtful and provide an insight into certain issues which cannot be 
adequately addressed from the responses to specific survey questions. 
The comments were particularly important in helping us understand the 
early career decisions of scientists and engineers who have recently 
completed their postdoctoral or graduate study. The comments also 
provide a general picture of the employment situation in particular 
fields, from the recent graduates' perspective. In all approximately 
1,500 of the FY1978 Ph.D. recipients and 1,000 of the FY1972 Ph.D. 
recipients offered their views on postdoctoral experience (Table 
5.10). The majority of the comments were provided by graduates who 
either presently held or had formerly held postdoctoral appointments. 
Nevertheless, we also received statements from more than 1,000 of the 
FY1978 and FT1972 Ph.D. recipients who had never taken postdoctoral 
appointments. 

In the pages that follow we have made an attempt to summarize the 
comments provided by graduates in each field, with emphasis on the 
factors that have influenced their decisions to take or not take post
doctoral appointments. To the extent possible we have used direct 
quotations of the graduates, both here and in other sections of the 
report. Many of the respondents have acclaimed the advantages of 
postdoctoral experience, while others have been highly critical. 
Although it is obviously not possible to mention all the views 

29The comment was provided by a FY1972 bioscience Ph.D. recipient, 
in response to item #17 in the committee's survey. 
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Table 5.10 

NUMBER OF SURVEY RESPONDENTS PROVIDING COMMENTS ON THE ADVANTAGES 
AND DISADVANTAGES OF POSTDOCTORAL APPOINTMENTS, FY1972 AND FY1978 PH.D. RECIPIENTS 

FY1972 Ph.D. Reci2ients 

Total Survey Total Comments From Comlents From 
Field of Doctorate Respondents Comments Former Postdocs other Ph.D.' s 

All Sciences and Engin 3,680 992 549 443 

Mathematical Sciences 176 33 12 21 

Physics 639 159 99 60 

Chemistry 326 98 62 36 

Earth Sciences 127 33 12 21 

Engineering 227 52 19 33 

Agricultural Sciences 118 24 11 i3 
Biosciences 1,405 426 276 150 

Psychology 395 107 41 66 

Social Sciences 267 60 17 43 

FY1978 Ph.D. Reci2ients 

Total Survey Total Coanents From Coaments From 
Field of Doctorate Respondents Cements Former Postdocs other Ph.D. 's 

All Sciences and Engin 4,231 1,543 926 617 

Mathematical Sciences 180 36 14 22 

Physics 543 194 117 77 

Chemistry 255 74 47 27 

Earth Sciences 194 67 33 34 

Engineering 267 81 38 43 

Agricultural Sciences 157 46 24 22 

Biosciences 1,821 771 529 242 

Psychology 527 177 85 92 

Social Sciences 287 97 39 58 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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expressed, we have tried to present a balanced summary of how the 
graduates in each field viewed the postdoctoral situation in their own 
field. We have also attempted to estimate the approximate fraction of 
the graduates who considered the advantages of postdoctoral experience 
in their field to outweigh the disadvantages. In many instances it 
was difficult to categorize a respondent's comments as either sup
portive or critical of the postdoctoral experience since both positive 
and negative aspects were mentioned. 'lbus, the estimates reported in 
the summaries for each set of fields represent rough aprroximations 
based on subjective evaluations, and are provided only to give the 
reader a general impression of how the respondents regarded the 
situation in their field. 

Several general comments regarding the advantages and disadvan
tages of postdoctoral experience were repeated by many FY1978 and 
FY1972 Ph.D. recipients in different fields. On the positive side, 
the appointment afforded the young scientist an opportunity to devote 
his or her full attention to a research problem without the encum
brance of course work, teaching, or administrative duties. As a re
search fellow in operations research commented, 

[The postdoctoral appointment] enables a recent graduate 
to develop a great research momentum with no distractions 
or conflicts. If I had accepted a faculty position ini
tially, I would not have obtained the present quantity 
and quality of research and would not be as marketable 
as I currently am.30 

Other graduates pointed out that their experience as postdoctorals 
allowed them to broaden their horizons beyond the narrow focus of 
their dissertation work. At the same time several respondents felt 
that the appointment had helped them bridge the gap between graduate 
school, where their research had been largely directed by their 
mentor, and independent research. For example, a physical chemist who 
has since moved to industrial research wrote: 

The intellectual maturity I gained while I was a postdoc
toral researcher was invaluable. It gave me a much-needed 
new perspective of research.31 

In terms of career prospects, many survey respondents emphasized the 
publication record they had established as postdoctorals as well as 
the important contacts made. Both of these factors were considered 
most advantageous for those who would be seeking faculty appointments 
at major research universities. 

30The comment was provided by a FY1978 Ph.D. recipient in 
mathematics, in response to item #15 in the committee's survey. 
3lcomment from a FY1972 Ph.D. recipient in chemistry. 
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On the negative side, the most frequent complaint about the post
doctoral institution pertained to the low stipend and lack of benefits 
generally offered by such appointments. A recent graduate in elemen
tary particle physics summarized the situation: 

The low pay scale is extremely demoralizing: low salary, 
no health insurance, no retirement fund; moving to pri
vate industry would double my earnings •••• I expect 
that within two years I will be forced to leave my field 
(after six years of graduate training) and become a full
time computer hack in order to allow my wife and me to be 
able to afford to have children.32 

A second disadvantage mentioned frequently by survey respondents was 
the postdoctorals' lack of status within the university structure. In 
some places postdoctorals have been treated as "second class citi
zens," with the rights and privileges of neither faculty members nor 
students. Consequently, some postdoctorals felt they had been "ex
ploited" by their mentor, the department, or the university itself. 
An environmental toxicologist who had decided against taking a post
doctoral appointment observed: 

They [postdocs] are rapidly becoming a source of labor to 
which senior people owe no responsibility; postdocs are 
cheap, non-tenured, have no seniority rights, and don't 
dare complain, since they exist at the supervisor's dis
cretion •••• 33 

This respondent went on to note that, from his observation, the 
situation was much worse in those fields in which employment oppor
tunities outside the academic sector were scarce. 

The temporary nature of the appointment and the lack of employ
ment prospects after completing postdoctoral apprenticeships were 
other concerns of several respondents to the survey. Some respondents 
questioned the prudence of providing federal and institutional support 
for postdoctorals who, after completing their appointments, may not be 
able to find more perm.anent positions that will allow them to utilize 
their training. A recent graduate in solid state physics who had left 
his field of research for an industrial job in engineering summarized 
the plight of many of his colleagues: 

Postdocs seem to be a "holding pattern" in most Ph.D.'s 
careers, judging from my associates' experiences, where
in one trades peak earning years (already substantially 
deferred) for a low salary, ill-defined working condi-

32comment from a FY1978 Ph.D. recipient in physics. 
33comment from a FY1972 Ph.D. recipient in the biosciences. 
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tions, and no accrued benefits after a one or two year 
stint. These reasons are the basis for my not choosing 
that course of employment. I believe there should be 
fewer postdocs funded, and at salaries commensurate with 
faculty (or industry) positions, to make them more com
petitive and more of a credit to a recipient.34 

In general, the FY1978 Ph.D. recipients seemed to be more pessimistic 
about the employment prospects for postdoctorals than were the FY1972 
graduates. One explanation for this difference, of course, is that 
the scientists and engineers in the older group were further along in 
their careers and had a better perspective of where they were headed. 
Another explanation is that the academic employment prospects for 
graduates in most fields have declined considerably in recent years. 
We suspect that both factors had an important influence on the 
opinions expressed by survey respondents. 

Graduates commenting on the postdoctoral situation in the mathe
matical sciences were fairly evenly split between those who urged that 
there be more support available for postdoctoral appointments and 
those who saw no need for such appointments. The majority of those in 
the latter group were involved in computer science, an area in which 
there have been abundant employment opporttmities in recent years. 
Several of those favoring additional postdoctoral support pointed out 
that there are numerous temporary (nontenured-track) teaching posi
tions offered, but that these do not provide an adequate opportllllity 
for research. 

There are relatively few postdoctoral appointments in 
mathematics. There are a number of "visiting" positions, 
the purpose of which is usually to fill in for a faculty 
member on leave of absence. I think that it would be bene
ficial to basic research in mathematics if there were more 
postdoctoral appointments (i.e., temporary appointments 
made on the basis of research, instead of mainly teaching).35 

In terms of the overall employment situation in the mathematical 
sciences, the comments we received confirm the results presented in 
earlier chapters. Recent graduates in this field have encountered con
siderable difficulty in obtaining tenure-track faculty appointments, 
with the result that increasing numbers have taken positions outside 
the academic sector. Often, however, these nonacademic positions do 
not involve research. 

More than two-thirds of the engineers commenting on postdoctoral 
appointments held the opinion that the appointment was not an attrac
tive employment option. The stipend offered was significantly below 

34comment from a FY1978 Ph.D. recipient in physics. 
35comment from a FY1978 Ph.D. recipient in number theory. 
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the starting salary for an assistant professor and far below salaries 
being paid to doctoral graduates going to industry. In fact as one 
respondent pointed out, the postdoctoral stipend was even lower than 
the average starting salary for baccalaureate graduates in industry. 
As a result, engineering schools have encountered considerable dif
ficulty in attracting postdoctorals (as well a junior faculty) and 
have had to recruit large numbers of foreign graduates. An associate 
professor at a large engineering school wrote: 

At present (November, 1979) the pay for postdocs is so low 
that it is very difficult to find Jmerican citizen engineer
ing candidates. Most (if not all) the candidates who ap
plied for my two postdoctoral positions were of foreign 
origin and citizenship (from India, Taiwan, Africa--i.e., 
third world countries). At least in e~ineering I think 
we have the makings of a future crisis. 6 

Some respondents felt that, for engineers interested in academic 
careers, 1 or 2 years experience in industry might be more valuable 
than a postdoctoral appointment. Others pointed out that the postdoc
toral opportunity to do research, although worthwhile, would probably 
not improve one's credentials signficantly. Biomedical engineers were 
an exception. Many of these graduates observed that experience as a 
postdoctoral was considered important, if not essential, for candi
dates interested in faculty appointments in medical school. Further
more, in this field there has been an apparent shortage of faculty 
openings for recent graduates. In other fields of engineering many 
schools have not been able to fill all of their faculty positions.37 

1be comments received from psychologists and other social sci
entists we surveyed were, in general, quite supportive of postdoctoral 
training in these fields. 1be FY1972 Ph.D. recipients in psychology, 
in particular, thought that the advantages of this training--i.e., an 
opportunity to do independent research, to work with a distinquished 
mentor, to establish a publication record--clearly compensated for 
what one respondent termed "the abysmal salaries" paid to postdoc
torals. For graduates in physiological psychology a 2-year postdoc
toral term was regarded as essential for those aspiring to academic 
careers in major research universities. For those in the areas of 
experimental, developmental, and clinical psychology and the neuro
sciences, experience as a postdoctoral was also considered quite 
valuable (although not essential). In certain clinical areas of 
psychology some licensing agencies and employers have required post-

36comment from a FY1972 Ph.D. recipient in sanitary and environmen
tal engineering. 
37Acute shortages of engineering faculty are described in a March 
28, 1980, memorandum from the American Society for Engineering Educa
tion and the American Association of Engineering Societies. 
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doctoral internships that might involve both clinical and research 
training. In other fields of psychology postdoctoral opportunities 
were quite limited in number. Several survey respondents were con
cerned that there were no mid-career training opportunities available. 
This training would be very helpful, in particular, to women who were 
trying to re-enter the workforce, to psychologists who wanted to 
switch fields, and to some senior faculty who needed to rejuvenate 
their research skills. A recent graduate in social psychology who 
held a teaching position at a small 4-year college wrote: 

I would like to mention that many universities and four
year colleges do not have an effective sabbatical program 
for further educational opportunities and enrichment of 
their long-term faculty (either tenured or non-tenured). 
The result that I think I am observing is that many fac
ulty go stale after about 10-15 years in the field and 
becane, scientifically speaking, non-productive. How a
bout a postdoctoral program to address the needs of these 
more long-term faculty? I think that these older faculty 
members could benefit, if anything, slightly more than 
recent graduates as they know from long experience where 
their strengths and weaknesses lie and what type of 
further study would enhance their research.38 

Survey respondents from a variety of psychology disciplines 
complained that a better system for advertising and publicizing 
the availability of postdoctoral opportunities (other than federal 
fellowships) was much needed. Respondents also complained about the 
inadequacy of the stipends offered--in some cases graduates had to 
rely on personal resources to supplement stipends of as little as 
$5,000 to $8,000 a year. In general, the FY1978 graduates were more 
critical of the stipend level and the career prospects for post
doctorals than were FY1972 graduates. An experimental psychologist 
explained his recent decision to accept an administrative position in 
the Federal government rather than a postdoctoral appointment: 

Because of the employment picture for research psychol
ogists (i.e., GRIM) one is generally well advised to take 
a job when available, since the situation is more likely 
to get worse than better over the one-to-two years of a 
postdoc.39 

Comments from graduates in the social science fields (other than 
psychology) suggest that the postdoctoral situation \BS quite similar 
to that in psychology. In most areas of the social sciences there 

38eomments from a FY1972 Ph.D. recipient in social psychology. 
39comment from a FY1978 Ph.D. recipient in experimental psychology. 
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were few postdoctoral training opportunities available, and many 
respondents wanted to see more postdoctoral support in their field. 
Those who had held postdoctoral appointments generally felt that the 
experience had been valuable to their careers. In the fields of soci
ology and anthropology this experience has become increasingly 
important for those seeking faculty positions in many of the larger 
university departments. However, rapidly declining employment pros
pects in these and many other social science fields have led to some 
skepticism on the part of recent graduates. A FY1978 Ph.D. recipient 
in sociology who had taken a postdoctoral appointment in a leading 
program commented on her situation: 

I received my current postdoctoral position in 1977. At 
the time the job market in my field was terrible, but I did 
have several faculty options. I took this research position 
because it was a unique opportunity to work with special 
people. But now, two years later, the job market in my 
field has collapsed. Though I have been very productive 
in terms of publications, etc., I have no idea what the 
future will bring at this point. I've talked to many other 
yqung, productive sociologists about these issues lately, 
and the level of stress and anger is alarming. More post
docs is one partial answer, but their main drawback is that 
they are temporary.40 

In economics, on the other hand, there were apparently still employ
ment opportunities available outside the academic sector. This 
situation has resulted in many young economists deciding to bypass 
academic opportunities for considerably more lucrative positions in 
business and government. 

In most physical science fields postdoctoral appointments were 
held by large fractions of graduates, and many of them had strong 
opinions about the utility of such appointments. In physics FY1972 
graduates were fairly evenly divided between those who thought post
doctoral experience had been valuable to their careers and those who 
thought otherwise. For graduates during this period the postdoc
toral apprenticeship represented a gamble at a time when employment 
demand was falling. Those who were eventually able to secure faculty 
positions in major research universities or staff positions in 
federally funded research and development centers considered their 
experience as postdoctorals essential to their career development. 
Those who were unsuccessful in getting the type of position they 
wanted often regretted the postdoctoral experience. Many of the 
latter group were forced to seek employment in other fields. 

40comment from a FY1978 Ph.D. recipient in sociology. 
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I have switched from my original field (theoretical 
physics) to chemical engineering. In this new field 
postdoctoral positions are rare, and I think this is 
better for the field. Postdoctoral positions serve 
only as a source of dedicated cheap labor and do not 
help the appointee at all. I feel that except in 
rare instances such as the Oppenheimer Fellowship, 
postdoctoral appointments should be abolished. 'Ibey 
only delay facing the inevitable problem of either 
finding a suitable position in your field of training 
or switching fields. After two years of postdoctoral 
positions in physics-related fields, I switched to 
engineering and got a permanent position.41 

Several other physics Ph.D. recipients, however, mentioned that their 
postdoctoral training had been quite helpful in enabling them to 
transfer into new areas of research with more promising employment 
prospects. 

A large majority (more than two-thirds) of the FY1978 Ph.D. 
recipients in physics who provided comments were highly critical of 
the postdoctoral situation. Numerous respondents complained about the 
lack of employment prospects in academic research for those who have 
recently taken postdoctoral appointments. From these responses it 
appears that the situation has already had a significant effect on the 
attitudes of young graduates and may well have a long-term impact on 
basic research. A young theoretical physicist who had taken a post
doctoral appointment in a leading research laboratory because he could 
not find other employment wrote: 

Since there are no secure jobs for intelligent young sci
entists, some of the best people are forced to go into 
other fields. 'Ibis will have a definite negative effect 
on the 2uality of science this country will produce in the 
future! 2 

From the comments of both FY1978 and FY1972 graduates it is quite 
apparent that the postdoctoral appointment has come to be held in con
siderably less esteem than it once was. One recent Ph.D. recipient 
viewed it as a "consolation prize" for those who were not offered 
permanent positions. An astronomer who had resigned from a postdoc
toral position in the early 1970's in order to find more permanent 
employment summarized the postdoctoral situation in his field: 

At the time it was, and remains, my opinion that the 
postdoctoral concept, at least in astronomy, has in 

4lcomment from a FY1972 Ph.D. recipient in elementary particles. 
42comment from a FY1978 Ph.D. recipient in general physics. 
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many instances been transformed from a temporary 
educational/maturing experience into a semi-permanent 
holding pattern permitting a denial of employment 
realities and a kind of "futures" speculation against 
an improbable massive increase in demand for academic 
faculty. For all too many people whom I know person
ally, the speculation failed and the chain of postdoc
torals ended with financial exhaustion, and under- or 
unemployment. 

Hopefully, the decline in production of doctor
ates from recent unsupportable levels, as well as 
the continuing liquidation of past excess is reliev
ing some of the demand for postdoctorals as the 
employment of last resort, yet in any event I urge 
your canmittee to consider replacing the serial 
postdoctoral with-increased candor on employment op
tions, and to urge Federal and institutional poli
cies which will restore the postdoctoral to its 
place as a valuable and unique developmental experi
ence for new scientists.43 

In general the chemists--both FY1972 and FY1978 graduates-- were 
more enthusiastic about the advantages of postdoctoral experience than 
were the physicists. This difference may be largely explained by the 
fact that chemists have apparently encountered less difficulty in 
finding employment in their field. As academic opportunities have 
diminished in recent years, chemists have been able to obtain indus
trial research positions, with minimal disruption (in most cases) to 
their careers. Host of those who eventually took positions outside 
the academic sector felt that postdoctoral experience was of little 
value in helping them to secure a nonacademic position and was rarely 
relevant to their work. A FY1972 Ph.D. recipient in organic chemistry 
who had had 3 years of postdoctoral training commented: 

[Postdoctoral training was] not particularly valuable 
in my experience in obtaining industrial employment, 
but essential for academic. My particular postdoc ••• 
was of great personal value, but limited professional 
value. 1bis may be fairly typical of postdocs for 
people going into industry.44 

Among those who were able to secure faculty positions, on the other 
hand, the postdoctoral apprenticeship was generally considered quite 
valuable--in terms of both enhancing their credentials and providing 
them with productive research experience. In fact, for a faculty 

43comment from a FY1972 Ph.D. recipient in astronomy. 
44comment from a FY1978 Ph.D. recipient in organic chemistry. 
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position in a chemistry department with a large research budget, post
doctoral experience was regarded as nearly essential. '!bus, in this 
field postdoctoral training was viewed almost exclusively as a means 
to acquire an academic research position. A recent graduate who had 
decided not to take a postdoctoral appointment observed: 

'lbe lack of postdoc experience did inhibit me from obtain
ing a faculty position. I did apply for five or six post
doc positions and received two offers, but subsequently 
refused both after deciding on an industrial career. A 
postdoc would not have helped me in my current position 
as laboratory manager.45 

As discussed in the preceding chapter, the postdoctoral appoint
ment has been considerably less common in the earth sciences than in 
the other physical sciences or life sciences. Some earth scientists 
expressed concern about an apparent shortage of postdoctoral funding 
in this field, while others indicated that they had turned down post
doctoral opportunities in favor of more lucrative and stable employ
ment. Of those who had held postdoctoral appointments, less than 
one-third felt that they had wasted their time. Although experience 
as a postdoctoral was generally considered to be advantageous, it was 
not regarded, in most instances, as essential for candidates seeking 
faculty positions. F.mployment opportunities in recent years have not 
been as scarce in the earth sciences as in the other physical sciences 
and mathematical sciences--a situation which has attracted large 
ntanbers of field-switchers into the earth sciences. For many the 
postdoctoral experience has provided a unique opportunity to make 
career changes. For example, a FY1972 Ph.D. recipient currently in
volved in atmospheric research at a large, nonprofit research insti
tute commented: 

My postdoc [in atmospheric research] was designed to help 
young scientists change fields. I feel that such postdocs 
are an enonnous aid in allowing talented people in over
populated fields (mine was nuclear physics) to find reward
ing applications of their skills.46 

In the biosciences postdoctoral experience has been regarded as a 
requirement not only for most faculty positions in major research uni
versities, but also for many other types of positions involving re
search in the academic and nonacademic sectors. For example, a few of 
the large pharmaceutical laboratories have been primarily recruiting 
candidates with this experience. In certain medical science speciali
ties 1 year or more of postdoctoral training has been required for 

45eomment from a FY1978 Ph.D. recipient in biochemistry. 
46comment from a FY1972 Ph.D. recipient in nuclear physics. 
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board certification. It is not surprising then that a large majority 
of the FY1972 Ph.D. recipients in the biosciences considered the 
postdoctoral apprenticeship an important, and often necessary, step in 
their career development. As many noted, experience as a postdoctoral 
was essential for those wishing to continue in research. Even for 
those pursuing faculty careers in the smaller and less research
oriented universities, this experience was generally regarded as 
important. Those graduates who had not held postdoctoral appoint
ments found their career options quite restricted. A human anatomist 
who had accepted a nontenure-track teaching appointment in a medical 
school immediately after earning her doctorate in FY1972 observed: 

I feel that a postdoctoral experience \olOuld have been im
mensely helpful to me, but as I indicated earlier [on the 
survey questionnaire] none was available in my field and 
geographic area. For that reason I took a faculty appoint
mentwhere there was no senior investigator in my field with 
whom I could work and from whom I could continue to learn. 
'nlis has been a serious disadvantage to me in developing 
my career.47 

A large majority (as many as three-fourths) of FY1972 biosciences 
graduates also felt their postdoctoral apprenticeships had been highly 
rewarding experiences in terms of: (1) the breadth of training re
ceived; (2) the opportunity to do independent research without other 
distractions and responsibilities; (3) the enhancement of one's publi
cation record; (4) the refinement of technical skills; or (5) the 
chance to move into emerging areas of research. Some respondents, on 
the other hand, pointed out that the postdoctoral experience had 
generated false hopes for many graduates who have been subsequently 
unable to secure the research positions they sought. Approximately 
one-fifth of the FY1972 bioscience Ph.D. recipients were highly 
critical of their experiences as postdoctorals for this reason. 

A much larger fraction of the FY1978 graduates in this field (an 
estimated three-fourths) were dissatisfied with their postdoctoral ex
perience. Although the more recent graduates also recognized the 
necessity of this experience in order to obtain a research position, 
the majority thought that the disadvantages outweighed the advantages. 
A biochemist who had received his graduate training at a large state 
university and now held a posdoctoral appointment at a medical school 
canmented: 

'nlere is increasing dissatisfaction anong peers at the low 
salary, no cost of living increases, lack of positions 
higher than postdoc, bleak future. 'nlerefore many of us 
find this intolerable and are dropping out or already have. 

47comment from a FY1972 Ph.D. recipient in human anatomy. 
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Not one graduate or postdoc from my former department has 
yet found a permanent position in the last seven years.48 

Tilere can be no doubt that the difference in the attitudes of FY1978 
and FY1972 graduates commenting on the postdoctoral situation largely 
reflects the rapidly diminishing career opportllllities in recent years. 
Other factors have also contributed, however. Several respondents 
expressed outrage over the "payback provision" of the National 
Research Service Award Act49 which penalizes NIH traineeship/fel-
ship recipients who decide to leave research or teaching. Many others 
complained about the low stipends paid to postdoctoral--starting at 
$10,000 per year50--and about the lack of benefits and privileges 
accorded other university staff. Another frequent criticism was the 
failure of university faculty to counsel graduate students and 
postdoctorals regarding the alternative employment opportllllities 
available. 

As a graduate student in the biomedical sciences, I was 
"groomed" for only one career option--the traditional aca
demic sequence of postdoc, jllllior faculty member, and 
tenured research/teaching faculty. Tilis experience has al
so been true for my peers. In reality, however, this op
tion is becoming an increasingly unrealistic goal •••• 
Tenure-track positions simply are not to be had, relative 
to the number of qualified individuals seeking them. • • • 
Tile point is that academia has no place for many of us, 
and our alternative is in private industry. Unfortllllately, 
graduate programs seem to be exceedingly reluctant to pro
vide the counseling and advice necessary to prepare their 
graduates to compete for these jobs. While I was encour
aged to take extra physiology and anatomy courses to in
crease my chances for a teaching appointment in a medical 
school, I wish now that I had been advised to take a 
course in business administration or the like.51 

As shown in Table 4.2 in the preceding chapter, there has been 
considerably less postdoctoral participation by graduates in many of 
the newer and smaller biosciences disciplines (e.g., biometrics/bio
statistics, public health). Tilis has also been true for many of the 
agricultural science disciplines. It is not surprising then that the 

48comment from a FY1978 Ph.D. recipient in biochemistry. 
49nie act, which was passed in late 1974, requires the awardee to 
"payback" each year of support with a year spent in research or 
teaching. See National Research Council (1980), Appendix A. 
50In FY1981 the starting stipend for NIH postdoctoral fellowships/ 
traineeships will be increased by approximately 35 percent. 
5lcomment from a FY1978 Ph.D. recipient in neurosciences. 
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majority of both the FY1972 and FY1978 doctorate recipients in these 
fields who provided comments saw little or not advantage in postdoc
toral experience. Several respondents pointed out that the stipend 
offered was substantially less than the alternative salaries paid to 
young agricultural scienctists in the industrial, government, and 
academic sectors. Other respondents noted that postdoctoral experi
ence in basic research was not likely to be as valuable to future 
careers as would be more practical experience in applied research, 
management, or teaching. For this reason many graduates preferred 
staff positions in university-affiliated agricultural experiment 
stations or government laboratories. A recent Ph.D. recipient in 
agricultural economics explained his reasons for not taking a 
postdoctoral appointment after earning his doctorate: 

For many in my field, including myself, employment with a 
research agency of the Federal government is seen as a se
cure, high paying means to obtain the same advantages of 
a postdoctoral appointment. It provides research experi
ence and an opportunity to learn new techniques in prepara
tion for an academic or other position without the restric
tion of a postdoc.52 

Research Careers Outside the Academic Sector 

In the comments provided by survey respondents mention was made 
of the advantages and disadvantages of postdoctoral training for 
careers outside the academic sector. As discussed in the preceding 
section, some respondents considered their postdoctoral experience 
quite helpful--both in terms of acquiring a nonacademic position and 
in terms of their professional advancement in jobs outside academia. 
Other respondents regarded the experience to be of little or not 
benefit for those seeking careers in industry, government, and other 
types of nonacademic employment. The issue is of particular 
importance in the fields of engineering, chemistry, and physics, in 
all of which a majority of recent graduates had pursued careers 
outside the academic sector. If recent trends continue53 and 
increasing numbers of graduates in the mathematical sciences, the 
social sciences, and the life sciences find employment outside the 
university, we can except the issue to become increasingly important 
in these fields as well. 

Table 5.11 summarizes the attitudes of FY1972 Ph.D. recipients 
with respect to the importance of postdoctoral experience in helping 
them attain their current (as of April 1979) employment positions. 
For purposes of comparision, data are presented for those employed in 

52comment from a FY1978 Ph.D. recipient in agricultural economics. 
53see Table 3.3 in Chapter 3. 
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Table 5.11 

IMPORTANCE OF THE POSTDOCTORAL APPOINTMENT IN ATTAINING PRESENT 
EMPLOYMENT POSITION (IN 1979), FY1972 PH.D. RECIPIENTS 

All Sciences & Engineering 
Academic Sector 
Nonacademic Sectors 

Mathematical Sciences 
Academic Sector 
Nonacademic Sectors 

Physics 
Academic Sector 
Nonacademic Sectors 

Chemistry 
Academic Sector 
Nonacademic Sectors 

Earth Sciences 
Academic Sector 
Nonacademic Sectors 

Engineering 
Academic Sector 
Nonacademic Sectors 

Agricultural Sciences 
Academic Sector 
Nonacademic Sectors 

Biosciences 
Academic Sector 
Nonacademic Sectors 

Psychology 
Academic Sector 
Nonacademic Sectors 

Social Sciences 
Academic Sector 
Nonacademic Sectors 

Total 
Taking 

Postdoc 
N 

2,1S3 
l,9S2 

94 
48 

247 
308 

261 
680 

69 
40 

66 
162 

33 
46 

994 
S37 

203 
91 

186 
40 

Essential 

' 
48 
30 

(44) 
0 

S2 
30 

(62) 
26 

(30) 
(2S) 

(18) 

7 

9 
(17) 

S7 
42 

32 
(44) 

8 
(29) 

No Can't 
Helpful Difference Determine 

' ' ' 
31 
42 

(38) 
(S8) 

29 
34 

(2S) 
49 

(S8) 
(60) 

(29) 
(SS) 

(36) 
(46) 

28 
33 

42 
(40) 

(34) 
(16) 

lS 
2S 

11 
(38) 

14 
34 

6 
21 

0 
lS 

(47) 
(38) 

(24) 
(28) 

10 
20 

21 
14 

(SO) 
(SS) 

6 
4 

7 
(4) 

s 
3 

6 
4 

(12) 
0 

6 
0 

(30) 
(9) 

4 
s 

s 
2 

(9) 
0 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than S 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of S or more percentage points are reported in parentheses. See 
Appendix G for a description of the forumla used to calculate sampling 
errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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universities and colleges, as well as for those working outside 
academia. As expected, the former group were much more likely to con
sider postdoctoral experience essential to attaining their current 
position than were the latter group. The differences in the responses 
of these two groups were particularly significant in the fields of 
physics and chemistry. A majority of the graduates in these fields 
who currently held university or college positions regarded their 
experience as postdoctorals as essential, while only approximately 
one-fourth of the graduates who held positions in other sectors felt 
the same way. In psychology and the social sciences, on the other 
hand, a larger fraction of the nonacademic employees considered 
postdoctoral experience essential than did academic employees (albeit 
the number of graduates employed outside universities and colleges was 
quite small). In engineering, as well as in the social sciences, more 
than one-third of those employed in either ~he academic or nonacademic 
sectors felt that their training appointments had made no difference 
at all in enabling them to attain their current positions. 

Table 5.12 reports similar findings regarding the importance of 
postdoctoral training for professional advancement. A majority of the 
scientists and engineers employed in universities and colleges 
considered this training "extremely valuable." In comparison, only 
about one-third of the FY1972 cohort employed outside academia felt 
the same way. Nonetheless, only about 17 percent of the nonacademic 
group reported that their postdoctoral experience had not been at all 
useful to their professional advancement. Approximately 30 percent of 
the physicists working in industry and government viewed this experi
ence as not useful; in all other fields the percentage was consider
ably smaller. 

One must be careful, however, not to generalize from the findings 
in Tables 5.11 and 5.12. From the comments provided by survey respon
dents we inferred that the value of postdoctoral experience depends on 
the training background of the young scientist or engineer and, in 
particular, on the employment situation in which the individual will 
be involved. In order to explore this issue in detail, the committee 
contacted more than 50 managers in governnent and industrial 
laboratories.54 

We found that, in general, administrators at large government 
laboratories and federally funded research and development centers 
(FFRDC's) viewed postdoctoral experience as an asset for candidates 
seeking permanent employment in their laboratory. An administrative 
officer at an FFRDC that is noted as a center for physics research 
told our committee: 

541n the preliminary phase of the study letters were sent to more 
than 50 managers in government and industrial laboratories. Later 
committee members and staff interviewed several managers and postdoc
torals in each of six different laboratories. 
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Table 5.12 

VALUE OF THE POSTDOCTORAL EXPERIENCE TO PROFESSIONAL ADVANCEMENT, 
FY1972 PH.D. RECIPIENTS 

All Sciences & Engineering 
Academic Sector 
Nonacademic Sector 

Mathematical Sciences 
Academic Sector 
Nonacademic Sector 

Physics 
Academic Sector 
Nonacademic Sectors 

Chemistry 
Academic Sector 
Nonacademic Sectors 

Earth Sciences 
Academic Sector 
Nonacademic Sectors 

Engineering 
Academic Sector 
Nonacademic Sectors 

Agricultural Sciences 
Academic Sector 
Nonacademic Sectors 

Biosciences 
Academic Sector 
Nonacademic Sectors 

Psychology 
Academic Sector 
Nonacademic Sectors 

Social Sciences 
Academic Sector 
Nonacademic Sectors 

Total 
Taking 

Postdoc 
N 

2,153 
1,952 

94 
48 

247 
308 

261 
680 

69 
40 

66 
162 

33 
46 

994 
537 

203 
91 

186 
40 

Extremely 
Valuable Useful 

' ' 
57 
35 

(67) 
(27) 

62 
27 

(62) 
33 

(49) 
(32) 

(33) 
7 

(36) 
(54) 

62 
44 

47 
(59) 

(34) 
(45) 

31 
41 

(19) 
(58) 

23 
37 

(30) 
42 

(41) 
(58) 

(58) 
(62) 

(46) 
(24) 

27 
35 

47 
(29) 

(36) 
(45) 

Not 
Useful 

' 
7 

17 

11 
(10) 

12 
30 

4 
15 

3 
10 

3 
13 

12 
(17) 

7 
16 

4 
10 

7 
(10) 

Can't 
Determine 

' 
6 
8 

3 
(4) 

3 
7 

4 
11 

7 
0 

6 
18 

6 
4 

5 
4 

2 
2 

(23) 
0 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 5 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of 5 or more percentage points are reported in parentheses. See 
Appendix G for a description of the formula used to calculate sampling 
errors. 

SOURCE: National Research Council, Survey of Scientists and Engineers, 1979. 
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Most of our Divisions weigh experience in a postdoctoral 
position heavily in the consideration of applicants for 
regular staff research positions. • • • It was the 
opinion of all the Directors that postdoctoral work is 
a definite asset (almost a necessit~~ for a scientist 
going into a government laboratory. 

The associate director at another FFRDC summarized the advantages of 
postdoctoral experience. 

Postdoctoral study is an unquestioned asset for young sci
entists about to go into industrial or government research. 
New Ph.D.'s just out of academia are usually highly paro
chial and narrowly trained; often sub-disciplines in 
industry or other non-academic institutions may not even 
exist in academia; all experience broadening the young 
scientist's abilities and horizons are of great value.56 

Managers in the industrial laboratories we contacted were 
generally less enthusiastic about the efficacy of postdoctoral train
ing than were govermnent administrators. Most of these industrial 
managers, in reviewing candidates for a position in their laboratory, 
attached more weight to relevant experience in industrial research 
than to postdoctoral experience. The vice-president for research at a 
major company that had hired 89 Ph.D. scientists and engineers in a 
recent 2-year period noted that only 19 of those hired had held post
doctoral appointments. Of the remaining 70 employees, 58 had just 
completed graduate school, and 12 others had previously worked in 
industry or had held other types of positions. Commenting on this 
distribution the vice-president observed: 

The value of postdoctoral experience varies widely and 
needs to be addressed on an individual basis. 'nle best 
generalization we can make is that the experience repre
sents additional value to us only when the postdoctoral 
activity was congruent with the specific topics of con
cern to these laboratories. In most situations this is 
unlikely, and the time must be considered to have been 
spent in a not very efficient manner. Starting salaries 
for postdoctorals are generally the same as for fresh 
Ph.D.'s unless the postdoctoral research area was 
congruent with our specific interests. In this situa
tion we generally reward the experience.57 

55From a response to the committee's preliminary request for 
information from industrial and government administrators. 
56comment from an administrator in an FFRDC laboratory. 
57conunent from a vice-president in an industrial laboratory. 
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'nle associate director for university relations at a leading chemical 
company was similarly skeptical: 

'nle value of a postdoctoral presents a moot question. 
Assuming a postdoctoral in a research field different 
than the doctoral thesis where the learning curve is 
steep, it should be of some value. Postdoctorals 
longer than 1-2 years tend to be a liability since 
questions arise regarding motivation and real career 
goals. 'nlere are no situations where preference 
would be given to a postdoctoral per se.58 

Senior staff scientists at a prestigious industrial laboratory 
visited by members of our committee pointed out that the laboratory 
had a tradition of looking for the younger doctoral scientist or 
engineer who has "jumped all the academic hurdles in short order." 
Since they were usually not looking for candidates with extensive 
experience, the time spent as a postdoctoral could work against a 
candidate. As one staff scientist put it, laboratory administrators 
were not inclined to favor the candidate who was willing to "fool 
around as a postdoc." 'nley preferred the young scientist who had 
completed work for the doctorate without any wasted time and was 
likely to continue "beating the system" at the laboratory. 

F.mployers hiring life scientists seemed to have a higher regard 
for postdoctoral experience than did those hiring physical scientists 
and engineers. A group vice-president at a chemical company that 
employs both life scientists and chemists discussed differences in his 
company's hiring practices: 

Our research managers exercise considerable independent 
judgement of what credentials best qualify new employees 
for positions in the different areas of research. Some of 
our research managers prefer new Ph.D.'s without postdoc
toral training, on the ground that they get scientists 
this way who are more flexible and adaptable to program 
needs in the areas of their first assignments. Others of 
our research managers, and particularly those in the life 
sciences, prefer and even require that candidates have 
postdoctoral training, on the ground that such people 
are better trained for highly complex and demanding 
research.59 

'nle senior vice-president for science and technology at a leading 
pharmaceutical company that we visited was emphatic about the desira
bility of postdoctoral experience: 

58comment from a manager in a chemical company. 
59connent from a manager in a chemical company. 
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In general, I would think a postdoctoral fellowhip would 
be a tremendous asset to a young Ph.D. who would choose 
a career with our company. In fact, in many ways, it 
is the only way that the person would get accepted.60 

Others at this same company confirmed this statement. A manager who 
had recently come from a senior university post indicated that he 
would hire a new Ph.D. recipient only under the rarest circumstances. 
'nlese comments are supported by the opinions of former postdoctorals 
themselves. As reported earlier in Table 5.12, almost half of the 
life scientists employed outside the academic sector considered their 
postdoctoral experience extremely valuable to their professional ad
vancement. A much smaller fraction of the physical scientists and 
engineers in nonacademic employment regarded their postdoctoral 
experience as highly. 
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6. POSTDOCTORAL CONTRIBUTION TO RESEARCH 

The preceding two chapters have focused on a variety of issues 
relevant to the value of postdoctoral experience for young scientists 
and engineers interested in careers in research. This chapter deals 
with another issue of major significance to federal policy--the 
contributions of postdoctoral appointees to the ongoing research 
effort in sciences and engineering. In the face of declining graduate 
enrollments and reduced faculty hiring in many fields, university 
departments are likely to be tmder increasing pressure to appoint 
young investigators to temporary (nontenure-track) positions in order 
to maintain the present level of the research effort within the 
department. Likewise, senior investigators are likely, in the absence 
of graduate research assistants, to hire more postdoctorals (if 
available) to work on their research grants and contracts. In this 
final chapter we examine in detail changes during the past decade in 
the numbers of postdoctorals and other academic research personnel. 
We also consider some quality-related aspects of the postdoctoral 
contribution, based on the opinions of department chairmen and the 
postdoctorals themselves. Finally, we examine the unique role played 
by foreign scientists and engineers who hold postdoctoral appointments 
in U.S. universities. 

The specific role that a postdoctoral plays in the research effort 
may depend on a variety of different factors such as the field of 
investigation, the policies of the host institution and department, 
the overall size of the research team, the modus operandi of the 
senior investigator, the nature of the research problem, and the 
experience and talents of the young scientist. Not all of these 
factors can be quantified and analyzed. In the analyses that follow 
particular attention is paid to both the fields of investigation and 
the type of institution in which the research is being performed. 
Many of the figures and tables cited in these analyses are included in 
a supplement at the end of this chapter. 
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Postdoctoral Presence 

As a group, postdoctorals made up only about 4 percent of the 
total Ph.D. labor force in all sciences and engineering in 1979 
(Figure 6.1). Yet there can be little doubt that they have in the 
past and will continue in the future to play a vital role in academic 
research. Commenting on the importance of postdoctorals to the 
overall research effort in his department, a chemistry chairman 
summarized the collective opinion of his colleagues: 

Effect is out of proportion to their numbers. They are 
often the only people who are dedicated to research, as 
they often have no other competing duties, and as they 
also are in that magic period of having the necessary 
background to make them mature enough, but are not yet 
stultified or overburdened. It is thus often hard to 
measure the intangible factors, how their presence keeps 
both the senior staff and the graduate students inter
ested and/or dedicated to research. We firmly believe 
that the biggest single factor making the very leading 
departments what they are is not their superior staff, 
students, or equipment, but the quality of the postdoc
toral transients.I 

The overall impact that postdoctorals have on the research 
enterprise is closely tied, of course, to their total numbers. Thus 
significant changes in the size of the postdoctoral population in a 
given field can have an appreciable effect on the national research 
effort in that field. As shown in Figure 6.1, since 1973 the postdoc
toral fraction of the Ph.D. labor force in the biosciences has grown 
rapidly. By 1979 postdoctorals constituted more than 10 percent of 
the labor force in this field. In physics and chemistry the postdoc
toral fraction has declined during these 6 years, but still made up 
more than 4 percent of the doctoral labor force in each field in 1979. 
In all other sciences and engineering, postdoctorals accounted for 
less than 2 percent of the total Ph.D. labor force. These figures, 
however, underrepresent the actual contribution postdoctorals made to 
research. Among research personnel within the major universities the 
postdoctoral group represented a much larger fraction (as will be 
discussed in the next section). Furthermore, postdoctorals spend 
substantially more time in the laboratories than do either faculty or 
graduate students. The chairman of a molecular biology department 
wrote: 

lFrom a response to the committee's preliminary request for informa
tion from university deans and department chairmen. 
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'nle contribution of postdoctoral personnel to the 
research is vast. There would be a major effect in the 
productivity of our research activities should there be a 
decrease in their numbers or quality. The reason for this 
is simple. Professional staff have multiple obligations 
including teaching, editorial work, journal refereeing, 
public lecturing, administrative chores within the depart
ment, grant application writing, and laboratory adminis
trative work. Postdoctoral people have one principal 
responsibility: RESEARCH. While they may be less experi
enced than the people who are their supervisors, they 
generally do the bulk of arduous, time-consuming, hands-on 
work which gives rise to publications from laboratories. 
There are important and notable exceptions to this, but I 
think it is a valid generalization that much of the crea
tive research which is done in biomedical research today 
is actually accomplished by people at the postdoctoral 
level.2 

The importance of the postdoctoral contribution varies markedly 
by research specialty as well as by broad field. Table 6.1 lists the 
specialties within each major field that had the largest postdoctoral 
participation. Of the FY1979 Ph.D. recipients planning employment in 
molecular biology, for example, 93 percent had decided to take post
doctoral appointments. In many other areas of bioscience (especially 
all of those not listed in the table), the percentage is considerably 
smaller. From this table we conclude that (a) there has been greater 
postdoctoral participation, in general, in the more established 
disciplines t.hich utilize large research teams, and (b) the variations 
among specialty areas are quite large within every major field. 

Although in the analyses that follow we focus almost exclusively 
on the postdoctoral contribution to academic research, one must 
recognize that not an insignificant fraction of postdoctoral activity 
takes place outside the university environs. Almost one-fifth of the 
1979 postdoctoral population in sciences and engineering were located 
in federally funded research and development centers (FFRDC's), other 
goverI111ent and industrial laboratories, hospitals and clinics, and 
other nonprofit institutions (Table 6.2). The nonacademic share of 
postdoctorals was greatest in the fields of psychology and physics and 
smallest in engineering. In the biosciences, psychology, and the 
social sciences the majority of postdoctorals outside academia were in 
hospitals and clinics. In the mathematical and physical science 
fields the majority were in FFRDC's. 'nle modest increase between 1973 
and 1979 in the total number of postdoctorals outside the academic 

2From a response to the committee's preliminary request for informa
tion from university deans and department chairmen. 
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Table 6.1 

PERCENT OF FY1979 PH.D. RECIPIENTS PLANNING EMPLOYMENT IN SELECTED SPECIALTY 
AREAS WHO EXPECTED TO TAKE POSTDOCTORAL APPOINTMENTS 

Biosciences A2ricultural Sciences 
molecular biology 93\ phytopathology 26\ 
embryology 92\ animal husbandry 21' 
i.nanunology 83\ agronomy 20\ 
genetics 82\ soil sciences 16\ 
biochemistry 80\ animal sciences 15\ 
animal physiology 78\ 
biophysics 75\ Engineering: 
pharmacology 74\ biomedical 37\ 
plant physiology 68\ metallurgy 26\ 
cytology 65\ engin physics 20\ 

agricultural 20\ 
Ph:lsics ceramic 18\ 

elementary particles 81' mechanics 18\ 
nuclear structure 77\ aeronautical 15\ 
astrophysics 74\ chemical 13\ 
atomic and molecular 59\ 
astronomy 53\ Mathematical Sciences 
plasma physics 53\ n\llriber theory 31' 

geometry 30\ 
Chemist~ applied math 15\ 

theoretical chemistry 89\ analysis 14\ 
organic SO\ logic 13\ 
physical 49\ statistics 10\ 
inorganic 47\ 

Social Sciences 
Earth Sciences econometrics 19\ 

atmospheric sciences 48\ anthropology 13\ 
geochemistry 43\ social statistics 10\ 
oceanography 40\ urban planning 8\ 
geophysics 39\ international relations 8\ 

sociology 7\ 
Ps:lcholo2I 

physiological 72\ 
comparative 38\ 
personality 26\ 
developmental 24\ 
experimental 23\ 
clinical 15\ 

SOURCE: National Research Council, Survey of Eamed Doctorates. 
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Table 6.2 

PERCENT OF SCIENCE AND ENGINEERING POSTDOC'l'ORALS HOLDING APPOINTMENTS 
OUTSIDE THE ACADEMIC SECTOR, 1973 AND 1979 

All S/E 
1973 
1979 

Mathematical Sci 
1973 
1979 

Physics 
1973 
1979 

Chemistrv 
1973 
1979 

Earth Sciences 
1973 
1979 

Engineering 
1973 
1979 

Agricultural Sci 
1973 
1979 

Biosciences 
1973 
1979 

Psychology 
1973 
1979 

Social Sciences 
1973 
1979 

Total 1 
Postdoctorals 

N 

9,759 
12,864 

159 
239 

l,486 
l,146 

l, 723 
l,686 

323 
414 

518 
403 

166 
243 

4,470 
7,321 

521 
865 

393 
547 

Nonacademic sectors 
Hosp/ 

Total FFRDC Govt Industry Clinic Other· 

' ' ' ' ' ' 
23 
19 

(33) 
(16) 

31 
26 

17 
14 

(31) 
(22) 

(20) 
4 

0 
(24) 

21 
17 

(40) 
(35) 

(40) 
(21) 

4 
3 

5 
(9) 

16 
16 

5 
7 

7 
12 

3 
l 

0 
0 

l 
l 

2 
0 

0 
0 

6 
5 

(13) 
0 

7 
2 

5 
3 

(16) 

6 

6 
0 

0 
(12) 

6 
6 

4 
8 

9 
l 

2 
l 

0 
l 

4 
4 

2 
0 

5 
0 

5 
0 

0 
(12) 

l 
0 

0 
0 

4 
0 

4 
6 

0 
0 

0 
2 

3 
2 

0 
0 

6 
3 

0 
0 

5 
7 

17 
(23) 

0 
0 

7 
4 

(14) 
(7) 

4 
2 

2 
l 

4 
3 

0 
0 

0 
0 

7 
4 

17 
4 

(27) 
(21) 

l Total includes postdoctorals in the academic and nonacademic sectors. 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 5 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of 5 or more percentage points are reported in parentheses. See 
Appendix G for a description of the formula used to calculate approximate 
sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients. 
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sector may be attributed entirely to increases in the life sciences 
and psychology. 

From the written comments we received and the interviews we 
conducted, it appears that most FFRDC's and other government labora
tories that host postdoctorals consider this group as much more than 
trainees. The postdoctorals have made a significant contribution to 
their laboratory's research effort and, as at universities, have 
provided an influx of fresh ideas and new techniques. Furthermore, 
many of these laboratories have found the postdoctoral appointments to 
be a valuable mechanism for attracting candidates who have not yet 
decided between academic and nonacademic careers; for hiring candi
dates who cannot accept permanent positions (e.g., foreign scientists 
or engineers on temporary visas); and for maintaining a flow of young 
talent when openings in permanent positions are unavailable. The 
National Research Council administers the Postdoctoral Resident 
Research Associateship program, which supports more than 400 postdoc
toral associates in federally funded laboratories. A senior 
administrator at one of these places listed the advantages to his 
laboratory: 

(a) Their research supplements the ongoing inhouse research. 
Postdoctorals often make very significant contributions 
to the over all research effort [in this laboratory]. 

(b) In some cases, postdoctorals provide specialized skills 
not existing among permanent staff. 

(c) Postdoctorals serve as an incentive for the younger 
permanent staff to continue their education in pursuit 
of an advanced degree. 

(d) Postdoctorals and colleagues • • • establish fruitful 
peer relationships which continue for years. 

(e) Postdoctorals bring fresh ideas into the [laboratory's] 
ongoing research activities. 

(f) Senior postdoctorals often serve as informal consultants 
to employees on problems in the disciplinary specialty of 
the postdoctorals. 

(g) Postdoctorals help bring permanent staff up to date on 
new advances in academia. 

(h) Postdoctorals often publicize the research activities at 
the [laboratory] after their departure.3 

From the perspective of the postdoctoral, these appointments have the 
important advantage of offering substantially higher stipends than 
most university appointments. In 1979 science and engineering 
postdoctorals at FFRDC's and government laboratories were paid an 
average of almost $6,500 more a year than university postdoctorals.4 

3From a response to the committee's preliminary request for informa
tion from industrial and government administators. 
4see Table 5.3 in Chapter 5. 
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Postdoctoral Involvement in Academic Research 

By far the largest overall impact of postdoctorals on the 
national research effort has been in the universities. In this 
section we quantify this impact in terms of the numbers of postdoc
torals compared with the numbers of other categories of university 
research per~onnel and in terms of the full-time equivalent (FTE) 
contribution of each group. In the section that follows we examine 
the importance of the postdoctoral contribution to the productivity 
and quality of the research effort, as perceived by department 
chairmen, postdoctorals, and other young scientists and engineers. 
Although in the next two sections we make some generalizations about 
the importance of the postdoctoral contribution in different fields, 
it should be emphasized that the effectiveness of an individual 
depends very much on the type of postdoctoral appointment he or she 
holds. For this reason there is undoubtedly considerable variation in 
the postdoctoral roles in research within each. field. 

In the tables and figures that follow, many data are presented 
for two different sets of institutions: all Ph.D.-granting schools 
and the major research universities, neither of which is a subset of 
the other. The latter set is comprised of 59 universities whose total 
R and D expenditures in 1977 represented two-thirds of the total re
search expenditures of all colleges and universities. Included are 
medical and other professional schools that are attached to these 59 
universities. Professional schools, however, are not included in the 
set of Ph.D.-granting schools. The exclusion of professional schools 
in this set significantly reduces the postdoctoral estimates for the 
biosciences and for certain specialty areas within other fields (e.g., 
biomedical engineering, physiological psychology, and pharmaceutical 
chemistry). 

The size of the postdoctoral cadre in relation to the total num
bers of university research personnel varies widely among the differ
ent fields of science and engineering. This variation is seen from 
Figure 6.2, which describes the percent distribution of FTE research 
personnel employed in academia in 1979. The personnel categories in
clude faculty, postdoctorals, other Ph.D. staff, and graduate research 
assistants. The FTE estimates are based on the average fraction of 
time each group devoted to research activities. For purposes of 
estimation it is assllD.ed that graduate research assistants have 
devoted an average of 40 percent of their time to these activities. 

The postdoctoral fraction of FTE research personnel in Ph.D.
granting schools is estimated to have ranged from as little as 2 
percent in engineering to as much as 22 percent in chemistry, with an 
overall average of approximately 10 percent for all sciences and 
engineering in 1979. In the major research universities the postdoc
toral involvement was significantly greater. In these 59 institutions 
science and engineering postdoctorals made up 16 percent of all FTE 
research personnel, with a spread from 3 percent in the agricultural 
sciences to 27 percent in the biosciences. 
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of Earned Doctorates and National Science Foundation, 
Survey of Graduate Science Student Support and Postdoctorals. 
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Changes over the 1973-79 period in the composition of the pool of 
personnel in sciences and engineering are shown in Table 6.3. Within 
the Ph.D.-granting schools the postdoctoral population grew by 1,300 
scientists between 1975 and 1977 and then shrank by 800 in the 2 years 
following. As a result, there has been little net growth (less than 1 
percent per year) in the total numbers of postdoctorals in Ph.D.
granting schools during the 1973-79 period. In contrast, there has 
been significant postdoctoral expansion (almost 8 percent per year) 
during this same 6-year period in the major research universities. By 
1979, in fact, the number of postdoctorals in these 59 universities 
exceeded that in all Ph.D.-granting schools. During the period from 
1973 to 1979 there have been large increases in the numbers of 
postdoctorals in medical schools; these increases, which have more 
than offset the postdoctoral decline in physics and chemistry in the 
major research universities, are not reflected in the counts for 
Ph.D.-granting schools. It should also be noted that all estimates of 
academic personnel that are presented in this chapter exclude 
scientists and engineers who had earned their doctorates at foreign 
institutions. Estimates of the numbers of foreign postdoctorals 
holding appointments at U.S. universities are given in the analysis of 
question 16 in Appendix C, and are discussed in a later section of 
this chapter. 

The annual rate of postdoctoral growth in the major research 
universities was more than twice the rate for faculty. Between 1973 
and 1979 the faculty population in these universities grew at a rate 
of less than 4 percent per year, with less than 3 percent growth in 
the numbers of assistant professors/instructors. On the other hand, 
there have been substantial increases in the numbers of Ph.D. staff 
holding university positions that were considered neither faculty nor 
postdoctoral appointments. This group has been expanding at an annual 
rate of nearly 12 percent. In 1979 this group was almost as large as 
the postdoctoral population in major research universities. In an 
earlier reports our committee estimated that almost half of these 
nonfaculty staff members were primarily involved in research activi
ties. 'nte remaining members held temporary teaching assignments or 
administrative positions, which may or may not have included some 
participation in research. 

CHEMISTRY. As shown in Table 6.4, the total numbers of chemis-
try postdoctorals at both Ph.D.-granting schools and major re
search universities have not changed appreciably in recent years. 
There have also been only minor fluctuations in the numbers of 
assistant professors. In Ph.D.-granting schools the only groups to 
expand significantly during the 1973-79 period have been the full 

Ssee National Research Council (1978), Chapter II, for a de-
tailed description of the positions h~ld by nonfaculty staff members. 
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Table 6.3 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

All Scientists and Enqineers at Ph.D.-Grantinq Schools 

1973 1975 1977 1979 

Total Ph.D. Staff l 81,167 86,221 93,160 95,014 

Faculty Positions 70,410 74,789 79,897 81,414 

Professor 29,386 31,876 34,124 36,813 

Associate Professor 20,588 22,408 23,769 22,338 

Asst. Prof./Instructor 20,436 20,505 22,004 22,263 

llonfaculty Positions 10,757 11,432 13,263 13,600 

Postdoctorals 5,947 5,711 7,036 6,194 

other Sta!f 4,810 5,721 6,227 7,406 

Graduate Research Assistants2 35,629 39,946 43,599 48,907 

All Scientists and En2ineers at Major Research Universities 
(Includin2 Professional Schools)3 

1973 1975 1977 1979 

Total Ph.D. Staffl 42,602 47,497 52,018 56,271 

Faculty Positions 34,583 37,760 40,260 42,407 

Professor 15,354 16,751 17,871 19,365 

Associate Professor 9,169 10,191 10,896 11,165 

Asst. Prof./Instructor 10,060 10,818 11,493 11,877 

llonfaculty Positions 8,019 9,737 11,758 13,864 

Postdoctorals 4,646 5,266 6,701 7,227 

other Staff 3,373 4,471 5,057 6,637 

Graduate Research Assistants2 22,900 25,007 27,095 30,083 

1Excludes those who had earned their doctorates from foreign universities. 

2Estimates of the number of graduate research assistants in 1973 in the biosciences 
and social sciences are based on an incomplete response to the Survey of Graduate 
Science Student Support and Postdoctorals that year and may be underestimated. 

31ncludes medical schools and other branches of the university which may not grant 
Ph.D. degrees and hence are !!2.!:, included above under Ph.D.-granting schools. 

NOTE: Estimates reported in the first four columns of this table are derived from 
a sample survey and are subject to sampling errors of less than 10 percent 
of the reported estimates. See Appendix G for a description of the forumla 
used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctorals. 
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Table 6.4 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

Chemists at Ph.D.-Granting Schools 

1973 1975 1977 1979 

Total Ph.D. Staff 1 6,153 6,840 7,271 6,940 

Faculty Positions 4,426 5,132 5,384 5,292 

Professor 1,981 2,459 2,505 2,844 

Associate Professor 1,319 1,519 1,585 1,356 

Asst. Prof./Instructor 1,126 1,154 1,294 1,092 

Nonfaculty Positions 1,727 1,708 1,887 1,648 

Postdoctorals 1,289 1,291 1,330 1,222 

other Staff 438 417 557 426 

Graduate Research Assistants 2,884 3,174 3,534 4,129 

Chemists at Ma or Research Universities 
(Including Professional Schools 

1973 1975 1977 1979 

1 Total Ph.D. Staff 2,809 3,384 3,405 3,440 

Faculty Positions 1,754 2,179 2,132 2,306 

Professor 803 947 1,098 1,126 

Associate Professor 459 603 525 724 

Asst. Prof./Instructor 492 629 509 456 

Nonfaculty Positions 1,055 1,205 1,273 1,134 

Postdoctorals 823 891 892 809 

other Staff 232 314 381 325 

Graduate Research Assistants 1,863 2,020 2,251 2,443 

!Excludes those who had earned their doctorates from foreign universities. 

21ncludes medical schools and other branches of the ~iversity which may not grant 
Ph.D. degrees and hence are ~ included above under Ph.D.-9rantin9 schools. 

6-year 
annual 
growth(\) 

2.0 

3.0 

6.2 

0.5 

(-0.5) 

-0.8 

-0.9 

(-0. 5) 

6.2 

6-year 
annual 
growth(\) 

3.4 

4.7 

(5.8) 

(7. 9) 

(-2.4) 

(1.2) 

(-0.3) 

(5.8) 

4.6 

NOTE: Estimates reported in the first four columns of this table are derived fran a 
sample survey and are subject to sampling errors of less than 10 percent of 
the reported estimates, unless otherwise indicated. Growth percentages (last 
column) which are based on survey estimates with sampling errors of 10 percent 
or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctoral&. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


189 

professors and graduate research assistants. At the major research 
universities there has also been growth in the numbers of associate 
professors and nonfaculty staff. 

Figure 6.3 describes the distribution of effort contributed 
to research by the various categories of academic staff in 1979. The 
estimates are reported in terms of full-time equivalent (FTE) 
research personnel. The postdoctoral contribution in chemistry is 
seen to have been quite substantial--far outweighing the estimated 
contribution of assistant professors. Postdoctorals accounted for an 
estimated one-fourth of the FTE research personnel in chemistry in the 
major research universities. Faculty and graduate research assistants 
each represented another one-third of the estimated total FTE 
researchers. 

PHYSICS. Data in Table 6.5 reveal a significant drop between 1973 and 
1979 in the numbers of physics postdoctorals. Within the Ph.D.
granting schools the postdoctoral group decreased approximately 4 
percent per year during these 6 years; within the major research 
universities the rate of decline was even greater. There has also been 
an appreciable drop in the numbers of assistant professors. On the 
other hand, there have been significant increases in the numbers of 
nonfaculty staff (other than postdoctorals), most of whom were heavily 
involved in research activities.6 It is quite apparent from these 
trends that this nonfaculty group is being called upon to play an 
increasingly important role in physics research as faculty hiring and 
graduate enrollments diminish. 

In terms of FTE research personnel (Figure 6.4), the post
doctorals and other nonfaculty staff together represented a major 
portion of the total research effort in 1979. Within the Ph.D.
granting schools the two groups accounted for almost 30 percent of the 
estimated total FTE research personnel in 1979. In the 59 major 
research universities the contribution of these two groups even 
exceeded that of either the faculty or the graduate research assis
tants. The postdoctorals alone made up between 16 and 17 percent of 
all FTE research personnel in physics in both sets of institutions. 

BIOSCIENCES. In the biosciences the differences between the data for 
the two sets of institutions reported in Table 6.6 are particularly 
pronounced because many postdoctorals and other nonfaculty staff were 
employed in medical schools and consequently are not counted in the 
data for Ph.D.-granting schools. The populations of both Ph.D. 

6of the nonfaculty staff employed in physics in 1977, 90 percent 
devoted some time to research and nearly 70 percent considered re
search to be their primary work activity. See National Research 
Council (1978), Tables 3 and 4. 
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Chemists at Ph.D.-Granting Schools 

10\ 

20\ 

22\ 

Estimated total FTE: 4900 

PhD's 

Chemists at Major Research Universities (Including Professional Schools) 

14\ 

GRA ' s 
(1000) 

25\ 

Estimated total FTE: 2800 

FIGURE 6.3 Distribution of estimated full-time equivalent research 
personnel employed in academia in chemistry, 1979. FTE estimates are 
based on the average fraction of time each group devoted to research 
activities. Estimates for major research universities include those 
employed in medical schools and other branches of the university 
which may not grant Ph.D. degrees. From National Research Council, 
Survey of Doctorate Recipients and Survey of Earned Doctorates and 
National Science Foundation, Survey of Graduate Science Student 
Support and Postdoctorals. 
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Table 6.5 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

Physicists at Ph.D.-Grantinq Schools 

1973 l97S 1977 1979 

Total Ph.D. Staffl 6,219 6,214 6,S77 6,378 

Faculty Positions 4,6Sl 4,663 4,848 4,724 
Professor 2,173 2,276 2,Sl4 2,606 
Associate Professor l,2S9 1,463 1,302 1,246 

Asst. Prof ./lnstructor 1,219 924 1,032 872 

llonfaculty Positions l,S68 l,SSl 1,729 1,6S4 

Postdoctoral a 1,004 777 837 787 

Other Staff S64 774 892 867 

Graduate Research Assistants 3,372 3,238 3,229 3,694 

Ph~sicists at Major Research Universities 
(Including Professional Schools>2 

1973 197S 1977 1979 

Total Ph.D. Staffl 3,470 3,384 3,736 3, S.14 

Faculty Positions 2,330 2,212 2,S08 2,242 

Professor 1,187 1,127 1,342 1,126 

Associate Professor 491 S76 S61 701 

Asst. Prof./Instructor 6S2 S09 60S 41S 

llonfaculty Positions 1,140 1,172 1,228 1,292 

Postdoctoral a 740 S69 SSS S23 

Other Staff 400 603 673 769 

Graduate Research Assistants 2,411 2,32S 2,318 2,6Sl 

1 Excludes those who had earned their doctorates from foreign universities. 

2.Includes medical schools and other branches of the university which may not grant 
Ph.D. degrees and hence are ~included above under Ph.D.-granting schools. 

6-year 
annual 
growth(\) 

0.4 

0.3 

3.1 

-0.2 

(-S.4) 

0.9 

(-4. 0) 

(7. 4) 

1.S 

6-year 
annual 
growth(\) 

0.3 

-0.6 

(-0.9) 

(6.1) 

(-7.3) 

2.1 

(-S.6) 

(11.S) 

1.6 

ROTE: Estimates reported in the first four columns of this table are derived from a 
SaJll)le survey and are subject to sa111>lin9 errors of less than 10 percent of 
the reported estimates, unless otherwise indicated. Growth percentages (last 
column) which are based on survey estimates with sanplinq errors of 10 percent 
or more are reported in parentheses. See Appendix G for a description of the 
fo:cmula used to calculate approximate sa111>ling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctoral&. 
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Physicists at Ph.D.-Granting Schools 

9% 

p f 
(td(>) 

GRA ' s 
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Es t imated total FTE : 4500 

Physicists at Major Research Universities (Including Professional Schools) 
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(1100) 

17\ 

Estimated total FTE: 2900 

FIGURE 6.4 Distribution of estimated full-time equivalent research 
personnel employed in academia in physics, 1979. FTE estimates are 
based on the average fraction of time each group devoted to research 
activities. Estimates for major research universities include those 
employed in medical schools and other branches of the university 
which may not grant Ph . D. degrees. From National Research Council, 
survey of Doctorate Recipients and Survey of Earned Doctorates and 
National Science Foundation, Survey of Graduate Science Student 
Support and Postdoctorals. 
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Table 6.6 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

Bioscientists at Ph.D.-Granting Schools 

1973 1975 1977 1979 
1 Total Ph.D. Staff 20,260 18,419 20, 725 20,864 

Faculty Positions 16,473 14,903 16,217 16,471 
Professor 6,659 6,100 6,330 6,162 
Associate Professor 4,759 4,368 4,840 4,599 

Asst. Prof./Instructor 5,055 4,435 5,047 5,710 

Honfaculty Positions 3,787 3,516 4,508 4,393 

Postdoctorals 2,477 2,285 3,007 2,780 

Other Staff 1,310 1,231 1,501 1,613 

Graduate Research Assistants2 6,103 7,095 8,414 10,069 

Bioscientists at Major Research Universities 
(Including Professional Schools)3 

1973 1975 1977 1979 

Total Ph.D. Staffl 12,964 14,483 16,627 19,248 

Faculty Positions 9,572 10,378 11,086 12,352 

Professor 3,903 4,218 4,363 4,723 

Associate Professor 2,565 2,698 3,185 3,339 

Asst. Prof./Instructor 3,104 3,462 3,538 4,290 

Nonfaculty Positions 3,392 4,105 5,541 6,896 

Postdoctorals 2,268 2,749 3,810 4,470 

other Staff 1,124 1,356 1,731 2,426 

Graduate Research Assistants2 3,817 4,373 5,177 6,079 

1Excludes those who had earned their doctorates from foreign universities. 

2Estimates of the number of graduate research assistants in 1973 in the biosciences 
and social sciences are based on an incomplete response to the Survey of Graduate 
Science Student Support and Postdoctorals that year and may be underestimated. 

31ncludes medical schools and other branches of the university which may not grant 
Ph.D. degrees and hence are ~ included above under Ph.D.-granting schools. 

NOTE: Estimates reported in the first four columns of this table are derived from 
a sample survey and are subject to sampling errors of less than 10 percent 
of the reported estimates. See Appendix G for a description of the formula 
used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctorals. 
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postdoctorals and other nonfaculty Ph.D. staff in major research 
universities have approximately doubled during the 1973-79 period. 
'nlis growth has, in part, been offset by a decline in the number of 
postdoctorals with M.D. or other professional doctorates.7 In the 
Ph.D.-granting schools the postdoctoral and doctoral research staff 
populations have shown only modest growth. Similar, but smaller, 
differences were noted in the faculty growth rates. nie total number 
of faculty members in Ph.D.-granting schools in 1979 was almost 
identical to the number 6 years earlier; in major research universi
ties, on the other hand, there has been a 4 percent annual growth in 
Ph.D. faculty. 'nlis increase in faculty hiring presumably reflects 
the recent increases in federal support for biomedical research-
between 1973 and 1978 the national expenditures for life sciences R 
and D at colleges and universities have been growing at an annual rate 
of 3 percent in constant dollars.8 'nle graduate research assistant 
population in both sets of institutions has expanded at an average 
annual rate of more than 8 percent--higher than in engineering or any 
other science field. 

'nle magnitude of the postdoctoral involvement in bioscience 
research is evident from the information presented in Figure 6.5. In 
1979 postdoctorals constituted an estimated 18 percent of the FTE 
research personnel in Ph.D.-granting schools and 27 percent in the 
major research universities. Postdoctorals and other nonfaculty Ph.D. 
staff together accounted for almost two-fifths of the FTE research 
personnel in the latter set of institutions. 

OTHER FIELDS OF SCIENCE AND ENGINEERING. 'nle numbers of postdoc
torals and other groups of academic research personnel in engineering 
and the five science fields not discussed above are given in Tables 
6.12-6.17 in the supplement to this chapter. nie postdoctoral popula
tion in each of these six fields was much smaller than that found in 
chemistry, physics, or the biosciences--as a matter of fact, in each 
there were fewer than 400 postdoctorals at Ph.D.-granting schools in 
1979. Since the data presented are based on an 8-16 percent sample of 
small populations, minor fluctuations in postdoctoral estimates may 
not represent significant trends. Nevertheless, an interesting 
observation can be made. In every one of these fields--mathematical 
sciences, earth sciences, engineering, agricultural sciences> 
psychology, and the social sciences--the estimated number of postdoc
torals at major research universities in 1979 exceeded the number in 
1973. During this same period the annual rates of growth for faculty 
at these institutions ranged between 1 percent in psychology and the 
earth sciences and nearly 6 percent in the social sciences. In every 
one of these fields there were appreciable increases in the numbers 
of graduate research assistants as well. 

7National Research Council (1980), Chapter 2. 
8National Science Foundation (1974-79). 
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Bioscientists at Ph.D . -Granting Schools 
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(4000) 
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Estimated total FTE: 13900 

Bioscientists at Major Research Universities (Including Professional Schools) · 
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FIGURE 6.5 Distribution of estimated full-time equivalent research 
personnel employed in academia in biosciences, 1979. FTE estimates are 
based on the average fraction of time each group devoted to research 
activities. Estimates for major research universities include those 
employed in medical schools and other branches of the university which 
may not grant Ph.D. degrees. From National Research Council, Survey of 
Doctorate Recipients and Survey of Earned Doctorates and National Science 
Foundation, Survey of Graduate Science Student Support and Postdoctorals. 
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Figures 6.7-6.12 at the end of this chapter illustrate the 1979 
distribution in FTE research personnel in these same five sciences and 
engineering. The estimated magnitude of the postdoctoral contribution 
to research in the major research universities ranged from approxi
mately 3-5 percent in the mathematical sciences, engineering, and the 
agricultural sciences to 10 percent in psychology. The corresponding 
contributions in each field to the research effort in Ph.D.-granting 
schools were, as might be expected, significantly less. In terms of 
FTE research personnel, the faculty constituted the largest group in 
the fields of mathematical sciences, agricultural sciences, psychol
ogy, and the social sciences. In engineering and earth sciences the 
graduate research assistants outnumbered the FTE faculty. 

Opinions of Department Chairmen and Recent Ph.D. Recipients 

The importance of postdoctorals to university research goes well 
beyond what is reflected by quantitative measures such as the size of 
the postdoctoral group or the amount of time devoted to research. 
Postdoctorals also make a very important contribution to the creativ
ity and quality of the research effort. This quality-related aspect 
is often mentioned in the comments we received from department chair
men and young scientists and engineers as well as in other anecdotal 
evidence we compiled. A principal investigator who employed four 
postdoctorals in his own research group volunteered: 

A cursory inspection of the 1977 edition of the ACS [Ameri-
can Chemical Society] Directory of Graduate Research reveals 
that roughly one-half of the papers published from this 
department were based on postdoctoral research--thus the im
pact of their research effort is quite significant. In terms 
of quality of research it should be pointed out that many of 
the more significant advances in chemistry involve postdoc
toral associates because (a) they are more mature than 
graduate students, and (b) they are able to take on "high 
risk" research problems; i.e. , research problems which have a 
reasonable probability of failure. Furthermore, postdoctor
als often bring with them expertise in a particular technique 
which is essential for a research problem. Obviously, a 
significant increase in the number or quality of these individ
uals would have a marked effect on the research effort.9 

From the onset of the study the committee recognized that it 
would be difficult to quantify the character and importance of the 

9From a response to the committee's preliminary request for informa
tion from university deans and department chairmen. 
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postdoctorals' contribution. We concluded that the best measure was, 
in fact, the subjective judgment of those involved in the research 
effort. Consequently, in our surveys of department chairmen and 
FY1972 and FY1978 Ph.D. recipients, we included identical ques
tions 10 calling for an evaluation of the contributions of postdoc
torals and other research personnel. Those surveyed were asked to 
rate: 

(1) the contributions of faculty, postdoctoral appointees, 
other doctoral staff, graduate research assistants, 
and nondoctoral staff (e.g., technicians) to the over
all productivity of the research effort; and 

(2) the contributions of postdoctorals, in particular, to 
(a) determining the basic directions of the research 
project, (b) intellectual vigor of the research effort, 
(c) infusion of new research techniques, (d) publica
tion of research findings, and (e) training of graduate 
students. 

A summary of the findings from each survey is presented in Tables 6.7 
and 6.8. 

The survey data confirm an impression already shared by many 
members of our committee--namely, that in many fields the contribution 
of postdoctorals to the overall productivity of the research effort in 
major university laboratories is very important, if not essential. As 
shown in Table 6.7, FY1972 Ph.D. recipients as well as chairmen of 
departments that had one or more postdoctorals rated the contributions 
of these postdoctorals as valuable as any other group except faculty, 
even though in many cases the numbers of postdoctorals involved in the 
research effort may be quite small. The FY1978 Ph.D. recipients, many 
of \ilom held postdoctoral appointments at the time of the survey, 
rated the postdoctoral contribution as important as that of faculty. 
Interestingly, the differences in the ratings provided by survey 
respondents in each of the major fields were quite smal1.ll 

In terms of the importance of postdoctorals to various aspects of 
the research project (Table 6.8), the opinions of FY1978 Ph.D. recip
ients were similar to those expressed by department chairmen and 
FY1972 graduates. All groups concurred that the most valuable contri
bution of postdoctorals has been to the intellectual vigor of the 
research effort. The chairman of a leading department of biology 
wrote: 

lOcopies of the survey questionnaires are included in the front of 
Appendixes C, D, and E. 
llror a comparison of the survey data by field, see the analyses of 
question 12A in Appendix c, question 15A in Appendix D, and ques
tion 12 in Appendix E. 
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Table 6.7 

IMPORTANCE OF POSTDOCTORALS AND OTHER GROUPS TO THE OVERALL PRODUCTIVITY 
OF THE RESEARCH EFFORT, BASED ON THE OPINIONS OF SCIENTISTS AND 

ENGINEERS INVOLVED IN ACADEMIC RESEARCH 

Research Personnel 

Faculty 

Postdoctoral Appointees 

Other Doctoral Staff 

Graduate Research Assistants 

Nondoctoral Staff 
(e.g., Technicians) 

Opinion of 
Dept. Chairmen 
(avg. rating1) 

2.0 

1.3 

1.3 

1.3 

1.3 

Opinion of 
FY1972 Ph.D.' s 

(avg. ratingl) 

1.8 

1.4 

1.5 

1.3 

1.4 

1nating scale: 2 ,.., essential 1 = important 0 = unimportant 

Opinion of 
FY1978 Ph.D.' s 

(avg. ratingl) 

1. 7 

1. 7 

1.4 

1.2 

1.2 

(Those with no opinion are not included in the calculation 
of the average rating.) 

SOURCES: National Research Council, Survey of Science and Engineering 
Department Chairmen, 1979, and Survey of Scientists and Engineers, 
1979. 
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Table 6.8 

IMPORTANCE OF POSTDOCTORALS TO VARIOUS ASPECTS OF THE RESEARCH PROJECT, 
BASED ON THE OPINIONS OF SCIENTISTS AND ENGINEERS INVOLVED 

IN ACADEMIC RESEARCH 

Opinion of Opinion of Opinion of 
Dept. Chairmen FY1972 Ph.D.'s FY1978 Ph.D. Is 
(avq. ratin9l) (avq. ratin9l) (av9. ratin9l) 

Determinin9 the basic directions 
of the research project o.e o.e 1.3 

Intellectual vi9or of the research 
effort 1.3 1.3 1.6 

Infusion of new research techniques 1.2 1.2 1.4 

Publication of research findin9s 1.2 1.1 1.4 

Trainin9 of 9raduate students 0.7 0.6 0.7 

1 
Ratin9 scale: 2 = essential 1 = important O = unimportant 

(Those with no opinion are not included in the calculation 
of the avera9e rating.) 

SOURCES: National Research Council, Survey of Science and En9ineerin9 
Department Chairmen, 1979,and Survey of Scientists and En9ineers, 
1979 
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'lhey [postdoctorals] bring new ideas and new techniques to 
the graduate students and staff. They pass along their own 
research experience to the graduate students. 'lhey general
ly are indispensible to the maintenance of a professional 
environment and help maintain productivity \ilen the instruc
tor is busily occupied teaching or in camnmittee work. 
Seminars and journal clubs are made much more exciting and 
stimulating by their presence, and they act as critical 
advisors in all aspects of the research activities of a 
thriving laboratory.12 

The importance of the contribution is likely to grow if, as expected, 
faculty hiring in many science departments declines and fewer graduate 
research assistants are available. 

Also considered highly valuable was the postdoctorals' involve
ment in the publication of research findings and the infusion of new 
research techniques. As one graduate dean observed, "their [the 
postdoctorals'] contribution is almost inevitably recognized by 
inclusion as co-authors or sometimes sole authors of research publica
tions." Findings from our survey of PY1972 Ph.D. recipients demon
strate that those with postdoctoral experience have authored many more 
publications than their colleagues.13 Furthermore, since most post
doctorals take appointments in departments other than the one from 
which they received their doctorate,14 their experience with 
alternative approaches to the research problem was considered to be a 
valuable asset. A biologist noted: 

Because they [postdoctorals] come from other institutions, 
they most frequently bring invigorating new perspectives to 
bear upon research programs. Moreover, they are vehicles 
to transplant technology between laboratories and even some 
disciplines in fields of biology.IS 

It is not at all surprising that the postdoctorals' importance to 
the training of graduate students or to determining the basic direc
tions of the research project was not as highly regarded by survey 
respondents. We estimate that as few as 27 percent of the university 
departments permitted their postdoctorals to assume primary responsi
bility for teaching courses.16 Significantly fewer, in fact, had 

12From a response to the committee's preliminary request for 
information from university deans and department chairmen. 
13see the analysis of question 14 in Appendix D. 
141.ess than 10 percent of the postdoctorals in university depart
ments had earned their doctorate in the same department. See the 
analysis of question 2 in Appendix C. 
15written comment from the chairman of a department of biology. 
16See the analysis of question 6 in Appendix C. 
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postdoctorals who were actually teaching during the spring semester in 
1979. 

It appears that far too often postdoctorals are expected only to 
carry out the research of their mentor and are not given the indepen
dence to follow their own investigative paths. 'nleir dissatisfaction 
with their lack of independence in the laboratory was expressed by 
many of the postdoctorals responding to our survey {as described in 
Chapter 5). Although the university administrators and faculty we 
contacted were not explicitly asked to canment on this issue, several 
volunteered commments expressing similar concerns. The provost at a 
leading research institution told our committee: 

I have the impression that our universities do not give 
sufficient attention to the contributions and needs of 
postdoctorals. In the extreme there are cases of 
exploitation--simply employing the postdoc as a highly 
skilled technician with little regard to his/her profes
sional development.17 

In the committee's view, freedom both in the choice of the research 
problem and in the manner in which it is pursued is important to the 
postdoctoral's development as an independent investigator. 

Foreign Postdoctorals in U.S. Universities 

Not to be overlooked is the research contribution of foreign 
engineers and scientists who hold postdoctoral appointments at U.S. 
universities. For many years now this group has played a valuable 
role in research in this country. As one chemistry department chair
man wrote, "Foreign postdoctoral fellows have probably [made] the most 
underestimated contribution to U.S. research efforts in the golden 
age."18 Twelve years ago, when the last comprehensive study of 
postdoctoral education was done, foreign engineers and scientists 
constituted as many as 45 percent of all postdoctorals in U.S. 
universities {Figure 6.6). We now estimate the foreign component to 
be approximately 38 percent. 

Engineering had by far the largest fraction of foreign post
doctorals. In 1979 nearly 70 percent of all postdoctorals in 
engineering departments were foreign citizens. Almost half of 
the university postdoctoral populations in mathematical sciences 
and chemistry were foreign. In other fields of science foreign 
citizens made up a smaller, but by no means insignificant, 
fraction of the postdoctoral groups. 

17written comment from a university provost. 
18From a response to the committee's preliminary request for infor
mation from university deans and department chairmen. 
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FIGURE 6.6 Percent of postdoctorals in science and engineering departments who were 
foreign citizens, 1967 and 1979. From National Research Council, Survey of Science 
and Engineering Department Chairmen, 1979, and The Invisible University, 1969. 
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In all fields except engineering, mathematical sciences, and 
psychology, the fraction of foreign postdoctoralB is estimated to have 
fallen during the period between 1967 and 1979.19 This decline is 
probably due to a number of different factors. In many European and 
other countries young scientists have encountered increasing 
difficulty in finding teaching and research positions. Under these 
circumstances it is likely that many young scientists have been 
hesitant to give up positions in their own homelands in order to 
accept temporary appointments in the United States. Furthermore, in 
the last decade it has become more difficult for foreign scientists to 
obtain permanent positions in this country--both the job market and 
visa regulations have stood in the way. Undoubtedly the fall in the 
value of the U.S. dollar also has reduced the attractiveness of the 
postdoctoral stipends for candidates from countries with currencies 
that have appreciated relative to the dollar. Finally, it is be
lieved by some that the decline in foreign postdoctorals is due, in 
part, to the growing strength of science in other countries of the 
world. For young scientists in some foreign countries postdoctoral 
experience in a U.S. laboratory may not be considered as important to 
their career development as it once was. 

There has been little change in the list of countries from which 
the postdoctorals have come. According to both the 1967 and the 1979 
surveys, more than 40 percent of all foreign postdoctorals were from 
three countries--India, Japan, and the United Kingdom. The first 
eight countries listed in Table 6.9 accounted for nearly two-thirds of 
the foreign postdoctorals in both years. In this 12-year span there 
appears to have been a significant increase in the postdoctoral share 
from India, Japan, Hong Kong, and the Netherlands, and a decrease in 
the share from the United Kingdom and West Germany. In 1979, as well 
as in 1967, only about 21 percent of the foreign postdoctorals in this 
country had earned their doctorates from U.S. universities.20 

From the statements of university deans and department chairmen 
it is quite clear that the academic community holds the foreign post
doctoral in high regard. Only 8 percent of the department chairmen we 
surveyed considered the foreign postdoctorals less productive than 
their American colleagues.21 From the chairman of an astronomy 
department came this comment: 

We have always tried to have foreign as well as domestic 
postdoctoral fellows in roughly equal mix. Astronomy is 
an extraordinarily international subject, and we feel 
that our program and future as well as that of this field 

19Unfortunately there are no reliable longitudinal data available on 
the actual numbers of foreign scientists and engineers holding post
doctoral appointments in U.S. universities during the 1967-79 period. 
20see the analyses of questions 2 and 16 in Appendix C. 
21See the analysis of question 18.1 in Appendix C. 
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Table 6.9 

PERCENT OF FOREIGN POSTOOCTORALS IN U.S. UNIVERSITIES WHO CAME 
FROM DIFFERENT COUNTRIES, 1967 AND 1979 

Countrl of CitizenshiJ2 1979 1967 

India 18\ 13\ 

Japan 15\ 13\ 

United Kingdom 11\ 15\ 

Taiwan 6\ 4\ 

Canada 4\ 5\ 

Israel 4\ 3\ 

West Germany 3\ 7\ 

Australia 3\ 3\ 

Hong Kong 3\ * 

Poland 2\ 1' 

France 2\ 2\ 

Korea 2\ 2\ 

Netherlands 2\ l\ 

*Less than 0.5 percent. 

SOURCES: National Research Council, Survey of Foreign Scientists 
and Engineers, 1979 and the Invisible University, 1969. 
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are enriched in this way. Also we can, in a sense, do 
better for many foreign scholars • • • in view of the 
very high quality of American astronomical equipment and 
facilities compared with those abroad.22 

Department chairmen saw a number of advantages in hiring foreign 
postdoctorals. Approximately one-third of the chairmen we surveyed 
indicated that the primary reason their department appointed foreign 
postdoctorals was to utilize the special research skills or training 
of these foreign scientists and engineers (Table 6.10). Another 23 
percent of the chairmen indicated that the foreign group had been 
appointed because they were better qualified than the available U.S. 
candidates. Often the foreign postdoctoral is older, more mature, and 
has had several years of research experience, while the U.S. candidate 
may have only recently completed his or her graduate program. In many 
cases--in the fields of engineering and chemistry, in particular-
there were no U.S. candidates available for the postdoctoral posi
tions. As many as 61 percent of the engineering chairmen and 41 
percent of the chemistry chairmen identified this situation as the 
primary reason for appointing foreign citizens. 

In these two fields many departments would find it difficult, if 
not impossible, to maintain their research productivity without the 
participation of foreign postdoctorals. As shown in Table 6.11, as 
many as 93 percent of all engineering and chemistry departments with 
one or more postdoctorals had at least some participation by foreign 
citizens. Moreover, in an estimated 66 percent of the engineering 
departments and 45 percent of the chemistry departments, the foreign 
group outnumbered the U.S. appointees. More than one-third of the 
engineering departments had only foreign postdoctorals. Many of the 
chairmen we contacted in this field pointed out that the strong demand 
in industry has drawn students away from doctoral and postdoctoral 
study. The chairman of a department of metallurgy commented: 

••• a relatively large proportion of our graduates end 
up with advanced degrees doing research and development 
work. However, the great majority of our students go to 
work in industry, at the B.S., U.S., and Ph.D. levels. 
Since our students enjoy an excellent job market, many 
don't go on to graduate school. Of those who do, many 
who could get a Ph.D. stop with an M.S. Similarly at 
the Ph.D. level the student asks why he or she should 
take a job at $1000/month as a postdoc when they can 
get twice as much at an industrial research and de
velopment lab.23 

22From a response to the committee's preliminary request for 
information from university deans and department chairmen. 
23comment from the chairman of a department of metallurgy in a 
school of engineering. 
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Table 6.10 

PRIMARY REASON FOR APPOINTING FOREIGN POS'l'DOC'l'ORALS 

Total Depts Foreign better Foreign had No U.S. 
with !'oreiqn qualified than special skills candidates Other 

Postdoctorals U.S. Candidates or traininq available reasons 

N ' ' ' ' 
Departmental Field 1,136 23 33 32 12 

Mathematical Sci~ces 20 (30) 15 20 (35) 

Physics 112 48 26 21 5 

Chemistry 149 30 25 41 4 

Earth Sciences 40 22 45 25 8 

Enqineerinq 191 11 25 61 4 

Aqricultural Sciences 38 ( 37) ( 37) (14) 11 

Biosci-Grad Sehl 264 16 (44) 33 7 

Biosci-Med Sehl 276 23 (36) 21 20 

Psycholoqy 16 (25) (25) 0 (50) 

Social Sciences 30 7 (30) 0 (63) 

NOTE: Percentaqe estimates reported in this table are derived from a sample survey and are subject 
to an absolute samplinq error of less than 5 percentaqe points, unless otherwise indicated. 
Estimates with samplinq errors of 5 or more percentaqe points are reported in parentheses. 
See Appendix G for a description of the formula used to calculate approximate samplinq errors. 

SOURCE: National Research Council, Survey of Science and Enqineerinq Department Chairmen,1979. 
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Table 6.11 

FRACTION OF ALL POSTDOCTORALS IN A DEPARTMENT 
WHO ARE FOREIGN CITIZENS 

Total Foreign fraction of postdoctorals 
Depts All > 1/2 >1/4 Some 

N ' ' ' ' 
Departmental Field 1,601 13 30 59 72 

Mathematical Sciences 28 21 39 64 71 

Physics 152 8 23 60 75 

Chemistry 162 4 45 87 95 

Earth Sciences 67 17 27 52 61 

Engineering 205 38 66 89 93 

Agricultural Sciences 65 20 31 (49) (58) 

Biosciences-Grad Sehl 372 10 25 54 72 

Biosciences-Med Sehl 430 6 15 so 67 

Psychology 62 0 10 16 26 

Social Sciences 58 21 (32) (41) (54) 

NOTE: Percentage estimates reported in this table are derived from a sample 
survey and are subject to an absolute sampling error of less than 5 
percentage points, unless otherwise indicated. Estimates with sampling 
errors of 5 or more percentage points are reported in parentheses. See 
Appendix G for a description of the forumla used to calculate approximate 
sampling errors. 

SOURCE: National Research Coucnil, Survey of Science and Engineering Department 
Chairmen, 1979. 
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Not surprisingly most (more than 70 percent)24 of the foreign 
scientists and engineers holding postdoctoral appointments in this 
country were employed on U.S federal research grants and contracts. 
Only about 12 percent25 were supported by funds from their own 
governnents. A majority26 of the foreign group were expected to 
return to their homelands after completion of their appointments. 
'nlus foreign postdoctorals have been called upon to make a valuable 
contribution to the research efforts of university investigators, 
without significantly increasing the future supply of doctoral 
personnel in the United States. Their role has been especially 
important in fields like engineering and chemistry in which there has 
been a sharp decline in the numbers of young investigators. Also, 
there is little doubt that the availability of foreign postdoctorals 
has reduced the cost of doing research. On the other hand, a few of 
the department chairmen we contacted expressed concern about the 
long-term impact on academic research. The chairman of a materials 
science department commented: 

One of the problems ••• is the fact that many 
places • • • are offering temporary postdoctoral appoint
ments at salary levels well below those in industry. 'nle 
job is temporary, and often not very educational, and is 
therefore only rarely attractive to our U.S. Ph.D. candi
dates, who would prefer to go overseas, or start their 
careers. Such positions then tend to attract foreign 
students, or students switching from areas where jobs are 
less plentiful. 'nlis kind of "budget-stretching" is 
deplorable on ethical grounds. Furthermore it prevents 
these laboratories from reaching our best U.S. people; in 
the long run the laboratories will suffer.27 

It must be emphasized, however, that the committee has found no 
evidence to suggest that there has been a decline in the quality of 
research. Almost all the department chairmen we surveyed shared the 
opinion that foreign postdoctorals make as valuable a contribution to 
the intellectual vigor of the research effort as their U.S. col
leagues.28 

24see the sixth column of the analysis of question 16 in Appendix C. 
25see the fourth column of the analysis of question 16 in Appendix 
c. 
26science and engineering department chairmen estimated that 
approximately 60 percent of the foreign postdoctorals would return 
home innnediately after completing their appointments. See last column 
of the analysis of question 16 in Appendix C. 
27comment from the chairman of a department of materials science in 
a school of engineering. 
28See the analysis of question 18.3 in Appendix C. 
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In addition, foreign postdoctorals make an important, although 
less recognized, contribution to the international exchange of 
science. One chairman we contacted described this contribution as 
follows: 

Foreign postdoctorals serve several valuable functions. 
In my opinion, one of the most important things they do is 
create the basis for good communication in the work among 
different countries. This is most important for the grad
uate students with whom the postdoctoral fellow will 
interact. I believe it critically important that workers 
in common fields interact with each other on a personal 
basis. The journals and published papers simply do not 
convey the sufficient detail and spirit of the work. 
Foreign postdoctoral appointments play an extremely im
portant role in enhancing this communication.29 

The importance of foreign postdoctorals in transmitting new research 
techniques and approaches between U.S. and foreign laboratories as 
well as in promoting international understanding and good will should 
not be underestimated. 

Possible Trends 

The findings presented in this chapter delineate many significant 
differences in the role of postdoctorals in research in each major 
field of science and engineering. In three fields--physics, chemis
try, and the biosciences--postdoctorals continue to play a leading 
role in the research effort in universities. In other fields that 
role is considerably smaller, but may very well expand during the next 
two decades. The future roles of postdoctorals will depend on how 
universities and the scientific community as a whole adapt to antic
ipated changes in enrollments, faculty hiring patterns, and other 
factors affect~ng the supply and demand for research personnel. One 
of the most pressing problems facing the scientific community is the 
mismatch in many fields between the importance of postdoctorals in 
support of the nation's research enterprise, on the one hand, and the 
availability of subsequent career opportunities for postdoctorals, on 
the other. The resolution of this problem may be quite different in 
different fields. In the remaining pages of this chapter we consider 
some possible developments that are based on recent changes we have 
observed in the career patterns and utilization of young doctorate 
recipients in each science and engineering field. 

In some fields we may witness a significant expansion of the 
postdoctoral population in order to meet a growing demand for academic 

29comment from the chairman of a department of psychology. 
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research personnel and to provide temporary employment for young 
investigators unable to find faculty positions. This phenomenon has 
already occurred in the biosciences. During a period when there were 
many more bioscience graduates seeking university faculty positions 
than were available, a large number of graduates have prolonged their 
period of education in hopes of eventually meeting their career goals. 
Those taking postdoctorals have undoubtedly made a very valuable 
contribution to the research effort in this field. As we have seen, 
however, this situation can lead to frustration and disappointment for 
many talented young investigators. 

If, as anticipated, faculty hiring in most fields of science 
falls well below its current level, we can also expect increases in 
the numbers of doctorate recipients pursuing other careers--either 
within the academic sector or in government and industrial 
laboratories. Trends in this direction have already begun in many 
fields. In physics, for example, there has been sizable expansion 
during the past 6 years in the nonfaculty doctoral staff groups in 
universities. By 1979 members of this group outnumbered the 
postdoctorals in major research universities30 and have made 
significant contributions to academic research in this field. In the 
mathematical sciences, psychology, and the social sciences rapidly 
growing fractions of the doctoral labor force have taken positions 
outside the academic sector.31 There have been substantial 
increases in industrial and government hiring in engineering, 
chemistry, and the earth sciences, as well. It is still too early to 
determine what the long-term impact of these trends will be on the 
quality and productivity of university research. Nonetheless, there 
is already serious concern32 about the decline in the numbers of 
young investigators entering faculty careers in physics, mathematics, 
engineer·ing, and chemistry. 

On the supply side, we can expect significant changes during the 
next 15 years in the numbers of doctoral graduates in many science and 
engineering fields. These changes may be due in part to demographic 
factors, in part to student career choices, and in part to the availa
bility of student support. During the past decade the numbers of 
annual doctoral awards in mathematical sciences, physics, chemistry, 
and engineering have fallen by more than 25 percent. We believe that 
these decreases are largely attributable to changes in students' 
perceptions of the career prospects in these fields and in the level 
of federal support for graduate education. In the last few years 
employment opportunities--mostly outside the academic sector--seem to 

30see Figure 6.4 in this chapter. 
31Nonacademic employment in these three fields has nearly doubled 
during the past 6 years. See Table 3.3 in Chapter 3. 
32Another National Research Council committee has examined this 
issue in detail. A summary of that committee's findings is presented 
in Chapter 3. 
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have opened up in all four fields (especially in engineering), and 
some adjustments in the doctoral supply have already occurred.33 
Such adjustments, however, may lag several years behind demand. 
Despite a strong demand for Ph.D. engineers for the last few years, 
market forces have done little as yet to reverse the decline in young 
investigators pursuing careers in academic research. 

Significant changes can also be expected in the supply of 
postdoctoral candidates in science and engineering fields. The 
postdoctoral supply in a particular field is determined by a variety 
of different factors including the number of recent doctoral graduates 
in that field, the availability and attraction of alternative 
employment opportunities, the adequacy of postdoctoral stipends 
(compared with salaries offered in alternative employment), and 
students' perceptions of the long-term career prospects for those 
completing postdoctoral appointments in that field. We have seen from 
this study that the numbers of postdoctorals in a field can change 
quite rapidly.34 Within the past six years the postdoctoral 
population in the biosciences has more than doubled.JS In physics 
and chemistry the postdoctoral populations have recently declined. In 
the next two decades we can expect even greater changes in some fields 
as universities, the primary loci for basic research, adjust to an 
environment which is likely to be considerably different from that in 
the past two decades. 
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SUPPLEMENTARY TABLES AND FIGURES FOR CHAPTER 6 

Table 6.12 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

Mathematical Scientists at Ph.D.-Granting Schools 

Total Ph.D. Staffl 

Faculty Positions 

Professor 

Associate Professor 

Asst. Prof ./Instructor 

Nonfaculty Positions 

Postdoctorals 
Other Staff 

Graduate Research Assistants 

1973 

7,295 

7,000 

2,355 

2,091 

2,554 

295 

71 

224 

1,226 

1975 

7,956 

7,486 

2,718 

2,354 

2,414 

470 

120 

350 

1,325 

1977 

8,111 

7,619 

2,884 

2,494 

2,241 

492 

104 

388 

1,438 

1979 

8,863 

8,285 

3,402 

2,450 

2,433 

578 

162 

416 

1,652 

Mathematical Scientists at Major Research Universities 
(Including Professional Schools\2 

Total Ph.D. Staffl 

Faculty Positions 

Professor 

Associate Professor 

Asst. Prof./Instructor 

Nonfaculty Positions 

Postdoctorals 

other Staff 

Graduate Research Assistants 

1973 

3,148 

2,974 

1,136 

717 

1,121 

174 

17 

157 

919 

1975 

3,574 

3,246 

1,263 

838 

1,145 

328 

112 

216 

852 

1977 

3,538 

3,219 

1,354 

855 

1,010 

319 

75 

244 

916 

1979 

4,137 

3,702 

1,651 

873 

1,178 

435 

155 

280 

1,078 

1Excludes those who had earned their doctorates from foreign universities. 

2Includes medical schools and other branches of the university which may not grant 
Ph.D. degrees and hence are not included above under Ph.D.-granting schools. 

6-year 
annual 
growth(\) 

3.3 

2.8 

6.3 

2.7 

-0.8 

(11.9) 

(14.7) 

(10.9) 

5.1 

6-year 
annual 
growth(\) 

4.7 

3.7 

6.4 

(3. 3) 

(0.8) 

(16.5) 

(44. 5) 

(10.l) 

2.7 

NOTE: Estimates reported in the first four colwnns of this table are derived from a 
sample survey and are subject to sampling errors of less than 10 percent of 
the reported estimates, unless otherwise indicated. Growth percentages (last 
column) which are based on survey estimates with sampling errors of 10 percent 
or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctorals. 
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Mathematical Scientists at Ph.D.-Granting Schools 

24\ 

Estimated total FTE: 3400 

6\ Postdoc 3\ 

Mathematical Scientists at Major Research Universities 
(Including Professional Schools) 

Estimated total FTE: 1900 

11\ 

FIGURE 6.7 Distribution of estimated full-time equivalent research 
personnel employed in academia in mathematical sciences, 1979. FTE 
estimates are based on the average fraction of time each group devoted 
to research activities. Estimates for major research universities 
include those employed in medical schools and other branches of the 
university which may not grant Ph.D. degrees. From National Research 
Council, Survey of Doctorate Recipients and Survey of Earned Doctorates 
and National Science Foundation, Survey of Graduate Science Student 
Support and Postdoctorals. 
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Table 6.13 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

Earth Scientists at Ph.D.-Granting Schools 

1973 1975 1977 1979 
Total Ph.D. Staffl 3,418 3,922 4,011 3,763 

Faculty Positions 2,822 3,269 3,264 2,881 
Professor l,355 1,432 1,550 1,384 
Associate Professor 795 1,058 848 777 

Asst. Prof./Instructor 672 779 866 720 

Honfaculty Positions 596 653 747 882 
Postdoctoral& 222 268 363 304 

Other Staff 374 385 384 578 

Graduate Research Assistants 2,501 2,757 3,146 3,489 

Earth Scientists at Major Research Universities 
Schools)2 (Including Professional 

1973 1975 1977 1979 

Total Ph.D. Staffl 1,885 2,028 2,175 2,211 
Faculty Positions 1,461 1,611 1,661 1,582 

Professor 697 673 727 '671 
Associate Professor 409 498 443 442 
Asst. Prof./Instructor 355 440 491 469 

Honfaculty Positions 424 417 514 629 
Postdoctoral& 140 177 264 192 
Other staff 284 240 250 437 

Graduate a.search Assistants 1,628 1,799 2,043 2,218 

1 Excludes those who had earned their doctorates from foreign universities. 

2Includes medical schools and other branches of the university which may not grant 
Ph.D. degrees and hence are ~ included above under Ph.D.-granting schools. 

6-year 
annual 
growth(') 

1.6 

0.3 

0.4 

(-0.4) 

(1. 2) 

(6.8) 

(5.4) 

(7. 5) 

5.7 

6-year 
annual 
growth(') 

2.7 

1.3 

(-0.6) 

(1.3) 

(4.8) 

(6.8) 

(5.4) 

(7 .4) 

5.3 

NOTE: Estimates reported in the first four columns of this table are derived fran a 
sample survey and are subject to sampling errors of less than 10 percent of 
the reported estimates, unless otherwise indicated. Growth percentages (last 
column) which are based on survey estimates with sampling errors of 10 percent 
or more are reported in parentheses. See Appendix G for a description of the 
fo:r:mula used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctorals. 
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Earth Scientists at Ph.D.-Granting Schools 

4 \ 

GRA's 
(1400) 

10\ 

Estimated total FTE: 2900 

Earth Scientists at Major Research Universities (Including Professional Schools) 

11\ 

Estimated total FTE : 1900 

FIGURE 6 . 8 Distribution of estimated full-time equivalent research 
personnel employed in academia in earth sciences, 1979. FTE estimates 
are based on the average fraction of time each group devoted to re
search activities. Estimates for major research universities include 
those employed in medical schools and other branches of the university 
which may not grant Ph.D. degrees. From National Research Council, 
Survey of Doctorate Recipients and Survey of Earned Doctorates and 
National Science Foundation, Survey of Graduate Science Student 
Support and Postdoctorals. 
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Table 6.14 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

Enqineers at Ph.D.-Grantina Schools 

1973 1975 1977 1979 
Total Ph.D. Staffl 10,571 11,108 11,672 12,491 

Faculty Positions 9,714 10,088 10,530 11,612 

Professor 4,143 4,805 5,210 6,428 

Associate Professor 3,231 3,334 3,423 3,228 

Asst. Prof./Instructor 2,340 1,949 1,897 1,956 

Nonfaculty Positions 857 1,020 1,142 879 

Postdoctoral& 277 235 482 303 

other Staff 580 785 660 576 

Graduate Research Assistants 10,193 10,993 11,902 12,737 

En9ineers at Major Research Universities 
(Includin9 Professional Schools)2 

1973 1975 1977 1979 

Total Ph.D. Staffl 5,053 5,422 5,784 6,185 

Faculty Positions 4,499 4,796 4,977 5,340 

Professor 2,122 2,390 2,530 3,169 

Associate Professor 1,307 1,321 1,464 1,501 

Asst. Prof./Instructor 1,070 1,085 983 670 

Nonfaculty Positions 554 626 807 845 

Postdoctorals 232 139 264 365 

other Staff 322 487 543 480 

Graduate Research Assistants 6,984 7,491 8,017 8,655 

1Excludes those who had earned their doctorates from foreign universities. 

2Includes medical schools and other branches of the university which may not grant 
Ph.D. degrees and hence are ~ included above under Ph.D.-granting sch~ls. 

NOTE: Estimates reported in the first four columns of this table are derived from a 
sample survey and are subject to sampling errors of less than 10 percent of 
the reported estimates, unless otherwise indicated. Growth percentages (last 
column) which are based on survey estimates with sampling errors of 10 percent 
or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctoral&. 

6-year 
annual 
CJrowth(') 
2.8 

3.0 

7.6 

o.o 
-2.9 

(0.4) 

(l.5) 

(-0.l) 

3.8 

6-year 
annual 
CJrowth(') 

3.4 

2.9 

6.9 

2.3 

(-7.5) 

(7 .3) 

(7 .8) 

(6.9) 

3.6 
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Engineers at Ph.D.-Granting Schools 

Prof 
(1600) 

11\ 

GRA's 
(5100) 

PhD's 

Es timated total FTE: 9000 

Engineers at Major Research Universities (Including Professional Schools) 

16\ ptof 

(900) 

5\ 

GRA ' s 
(3500) 

Estimated total FTE : 5800 

FIGURE 6.9 Distribution of estimated full-time equivalent research 
personnel employed in academia in engineering, 1979. FTE estimates 
are based on the average fraction of time each group devoted to re
search activities. Estimates for major research universities include 
those employed in medical schools and other branches of the university 
which may not grant Ph.D. degrees. From National Research Council, 
Survey of Doctorate Recipients and Survey of Earned Doctorates and 
National Science Foundation, Survey of Graduate Science Student 
Support and Postdoctorals. 
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Table 6.15 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

A2ricultural Scientists at Ph.D.-Grantin2 Schools 

1973 197S 1977 1979 

Total Ph.D. Staffl S,743 7,217 7,218 7,127 

Faculty Positions S,296 6,S84 6,613 6,3S7 

Professor 2,732 3,244 3,314 3,496 

Associate Professor l,S40 1,829 1,873 l,8S7 

Asst. Prof./Instructor 1,024 l,Sll 1,426 1,004 

Nonfaculty Positions 447 633 60S 770 

Postdoctorals 166 249 187 18S 

Other Staff 281 384 418 S8S 

Graduate Research Assistants 4,066 S,018 S,471 S,902 

A2ricultural Scientists at Major Research Institutions 
(Includin2 Professional Schools)2 

1973 197S 1977 1979 

Total Ph.D. Staffl 3,346 4,123 4,0Sl 4,1S9 

Faculty Positions 3,046 3,S79 3,683 3,604 

Professor l,S88 1,817 1,893 1;991 

Associate Professor 871 1,016 934 1,129 

Asst. Prof./Instructor S87 746 8S6 484 

Nonfaculty Positions 300 S44 368 SSS 

Postdoctorals 106 191 67 108 

Other Staff 194 3S3 301 447 

Graduate Research Assistants 2,71S 3,14S 3,417 3,S87 

1Excludes those who had earned their doctorates from foreign universities. 

2xncludes medical schools and other branches of the university which may not grant 
Ph.D. deqrees and hence are ~included above under Ph.D.-granting schools. 

6-year 
annual 
growth(\) 

3.7 

3.1 

4.2 

3.2 

(-0. 2) 

(9.S) 

(1. 8) 

(13. 0) 

6.4 

6-year 
annual 
growth(\) 

3.7 

2.8 

3.8 

(4.4) 

(-3. 2) 

(10.8) 

(0. 3) 

(14.9) 

4.8 

NOTE: Estimates reported in the first four colwnns of this table are derived from a 
sample survey and are subject to sampling errors of less than 10 percent of 
the reported estimates, unless otherwise indicated. Growth percentages (last 
column) which are based on survey estimates with sampling errors of 10 percent 
or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctorals. 
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Agricultural Scientists at Ph.D.-Granting Schools 

Pnf 
(UGO) 

10\ 

J.:. __ __.._:_ _ __:~..;...-L~g~~~~~~[fj Postdoc 2\ 

GRA's 
(2400) 

Other PhD's 
4\ 

Estimated total FTE: 5200 

Agricultural Scientists at Major Research Universities 
(Including Professional Schools) 

GRA ' s 
(1400) 

Other PhD's 
3\ 

Estimated total FTE: 3000 

FIGURE 6.10 Distribution of estimated full-time equivalent research 
personnel employed in academia in agricultural sciences, 1979. FTE 
estimates are based on the average fraction of time each group devoted 
to research activities. Estimates for major research universities 
include those employed in medical schools and other branches of the 
university which may not grant Ph.D. degrees. From National Research 
Council, Survey of Doctorate Recipients and Survey of Earned Docto
rates and National Science Foundation, Survey of Graduate Science 
Student Support and Postdoctorals. 
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Table 6.16 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

Psychologists at Ph.D.-Granting Schools 

1973 1975 1977 1979 

Total Ph.D. Staff 1 8,109 9,035 9,053 8,751 

Faculty Positions 7,308 8,029 7,918 7,429 

Professor 2,739 3,141 3,161 3,261 

Associate Professor 2,165 2,441 2,309 2,061 

Asst. Prof ./Instructor 2,404 2,447 2,448 2,107 

Nonfaculty Positions 801 1,006 1,135 1,322 

Postdoctoral a 221 325 369 218 

Other Staff 580 681 766 1,104 

Graduate Research Assistants 1,935 2,210 2,285 2,502 

Ps~choloiists at Major Research Universi~ 
(Includini Professional Schools)2 

1973 1975 1977 1979 

Total Ph.D• Staffl 3,973 4,442 4,591 4, 720 

Faculty Positions 3,396 3,708 3, 723 3,6')4 

Professor 1,371 1,538 1,491 1,518 

Associate Professor 964 1,192 972 818 

Asst. Prof./Instructor 1,061 978 1,260 1,268 

Nonfaculty Positions 577 734 868 1,116 

Postdoctorals 168 304 462 277 

other Staff 409 430 406 839 

Graduate Research Assistants 797 922 864 974 

1 Excludes those who had earned their doctorates fran foreign universities. 

2Includes medical schools and other branches of the university which may not grant 
Ph.D. degrees and hence are .!!21 included above under Ph.D.-granting schools. 

6-year 
annual 
growth(\) 

1.3 

0.3 

3.0 

-0.8 

-2.2 

8.7 

(-0.2) 

(11.3) 

4.4 

6-year 
annual 
growth(\) 

2.9 

1.0 

1. 7 

(-2.7) 

3.0 

(11. 6) 

(8.7) 

(12. 7) 

3.4 

NOTE: Estimates reported in the first four columns of this table are derived from a 
sample survey and are subject to sampling errors of less than 10 percent of 
the reported estimates, unless otherwise indicated. Growth percentages (last 
column) which are based on survey estimates with san;>ling errors of 10 percent 
or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate .PProximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctoral&. 
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Psychologists at Ph.D.-Granting Schools 

GRA ' s 
(1000) 

16\ 

3\ 

Estimated total FTE: 3200 

Psychologists at Major Research Universities (Including Professional Schools) 

Estimated total FTE: 2100 

FIGURE 6.11 Distribution of estimated full-time equivalent research 
personnel employed in academia in psychology, 1979. FTE estimates are 
based on the average fraction of time each group devoted to research 
activities. Estimates for major research universities include those 
employed in medical schools and other branches of the university which 
may not grant Ph.D. degrees. Fran National Research Council, Survey 
of Doctorate Recipients and Survey of Earned Doctorates and National 
Science Foundation, Survey of Graduate Science Student Support and 
Postdoctorals. 
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Table 6.17 

ESTIMATED NUMBER OF FACULTY, POSTDOCTORALS, AND GRADUATE STUDENTS 
IN PH.D.-GRANTING AND MAJOR RESEARCH UNIVERSITIES, 1973-79 

Social Scientists at Ph.D.-Granting Schools 

Total Ph.D. Staffl 

Faculty Positions 

Professor 

Associate Professor 

Asst. Prof./Instructor 

Honfaculty Positions 

Postdoctorals 
Other Staff 

Graduate Research Assistants2 

1973 

13,399 

12,720 

5,249 

3,429 

4,042 

679 

220 

459· 

3,309 

1975 

15,510 

14,635 

5,701 

4,042 

4,892 

875 

161 

714 

4,136 

1977 

18,522 

17,504 

6,656 

5,095 

5,753 

1,018 

357 

661 

4,180 

1979 

19,837 

18,363 

7,230 

4,764 

6,369 

1,474 

333 

1,141 

4,733 

Social Scientists at Major Research Universities 
(Including Professional Schools) 3 

Total Ph.D. Staff1 

Faculty Positions 

Professor 

Associate Professor 

Asst. Prof./Instructor 

Honfaculty Positions 

Postdoctorals 

Other staff 

Graduate Research Assistants2 

1973 

5,954 

5,551 

2,547 

1,386 

1,618 

403 

152 

251 

1,766 

1975 

6,657 

6,051 

2, 778 

1,449 

1,824 

606 

134 

472 

2,080 

1977 

8,111 

7,271 

3,073 

1,957 

2,241 

840 

312 

528 

2,092 

1979 

8,637 

7,675 

3,390 

1,638 

2,647 

962 

328 

634 

2,398 

1Excludes those who had earned their doctorates from foreign universities. 

2Estimates of the number of graduate research assistants in 1973 in the biosciences 
and social sciences are based on an incomplete response to the Survey of Graduate 
Science student Support and Postdoctorals that year and may be underestimated. 

3tncludes medical schools and other branches of the university which may not grant 
Ph.D. degrees and hence are not included above under Ph.D.-granting schools. 

6-year 
annual 
growth(•) 

6.8 

6.3 

5.5 

5.6 

7.9 

13.8 

(7 .2) 

(16.4) 

6.1 

6-year 
annual 
growth(•) 

6.4 

5.5 

4.9 

2.8 

8.5 

(15.6) 

(13.7) 

(16.7) 

5.2 

NOTE: Estimates reported in the first four columns of this table are derived from a 
sample survey and are sUbject to sampling errors of less than 10 percent of 
the reported estimates, unless otherwise indicated. Growth percentages (last 
column) which are based on survey estimates with sampling errors of 10 percent 
or more are reported in parentheses. See Appendix G for a description of the 
formula used to calculate approximate sampling errors. 

SOURCE: National Research Council, Survey of Doctorate Recipients and Survey of 
Earned Doctorates and National Science Foundation, Survey of Graduate 
Science Student Support and Postdoctorals. 
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Social Scientists at Ph.D.-Granting Schools 

Estimated total FTE: 6500 

3 

Social Scientists at Major Research Universities (Including Professional Schools) 

GRA's 
(1000) 

21\ 

Estimated total FTE: 3400 

FIGURE 6.12 Distribution of estimated full-time equivalent research 
personnel employed in academia in social sciences, 1979. FTE esti
mates are based on the average fraction of time each group devoted to 
research activities. Estimates for major research universities 
include those employed in medical schools and other branches of the 
university which may not grant Ph.D. degrees. From National Research 
Council, Survey of Doctorate Recipients and Survey of Earned Docto
rates and National Science Foundation, Survey of Graduate Science 
Student Support and Postdoctorals. 
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7. FINDINGS AND RECClfMENDATIONS 

Summary of Findings 

Postdoctorals continue to play an important role in the nation's 
research enterprise. At the same time the postdoctoral appointment 
has proven to be an invaluable mechanism for strengthening and con
firming the research potential of a young investigator. Neverthe
less, some serious concerns have arisen regarding the present and 
future role of postdoctorals in the research canmunity, and it is 
these concerns that we address in this chapter: 

(1) the lack of prestige and research independence in post
doctoral appointments for the most talented young people; 

(2) the mismatch between the important role that postdoc
torals play in the nation's research enterprise and 
the lack of opportunities that they find for subse
quent career opportunities in research; 

(3) the lack of recognized status of postdoctoral appoint
ments in the academic community; and 

(4) the underutilization of women and members of minority 
groups in scientific research. 

In this chapter we summarize our findings on each of these points. 
Findings on many other issues are contained in Chapters 3-6 of this 
report and are summarized in Figure 7.1. 

(1) In all science and engineering fields except mathematics, 
relatively few postdoctorals, however promising, are given full 
independence to determine the basic directions of the research effort. 
Most depend for their stipend or salary, as well as their research 
support, on a particular research group or mentor and have only as 
much freedom in choosing the direction of their research as the group 
or mentor will give them. In the majority of cases the scope of the 
research is rather narrowly delineated by the mentor, although there 
are significant exceptions in certain fields and for certain mentors. 
'Dlere are also very few programs of postdoctoral support that of fer 
attractive financial rewards or other distinquishing characteristics 
that would set them apart as prestigious and desirable for the most 
promising young investigators. 
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(2) Postdoctoral& have played an increasingly important part in 
enhancing research productivity, particularly in the academic sector. 
In physics, chemistry, and the biosciences they constitute an esti
mated 16 percent, 22 percent, and 18 percent, respectively, of the 
full-time equivalent research personnel in Ph.D.-granting universi
ties. l In other fields their numbers are smaller, but by no means 
insignificant. Because they bring with them fresh ideas and new 
techniques, their importance to research is even greater than the 
n\DDbers suggest. From the survey data and canments we received from 
department chairmen and university deans, it is evident that a decline 
in the numbers or quality of postdoctoral investigators could serious
ly damage the research effort in those institutions. 

Although there is no evidence of such a decline as yet, there is 
some cause for concern. In recent years many more young scientists 
have been taking postdoctoral appointments than will find careers in 
academic research. 'lbis shortage of career opportunities is due, in 
part, to a lack of growth in research support in recent years. 'lbe 
frustrations of those unable to obtain the faculty positions to which 
they had aspired are apparent in the commments we received from recent 
graduates.2 While some industrial and government laboratories look 
for candidates with postdoctoral experience, most do not set a premi\DD 
on it. Although the majority of the postdoctoral& surveyed who had 
taken jobs outside the academic sector indicated that their postdoc
toral experience had contributed to their professional advancement in 
some way,3 a significant fraction (at least 15 percent in every 
field) had serious reservations about the value of this experience in 
helping them acquire their position in industry or government.4 

What has developed is a holding pattern for a sizable n\DDber in 
the postdoctoral ranks. Fifteen percent or more of the FY1978 Ph.D. 
recipients surveyed indicated that they had taken postdoctoral 
appointments because they could not find other employment they 
desired.5 Of the FY1972 graduates who had taken postdoctoral 
appointments, approximately one-third had prolonged their appointments 
for this same reason.6 In the biosciences and physics, moreover, as 
many as one-fourth of the postdoctoral& have continued their appren
ticeships for longer than 3 years. 

'lbe demand for postdoctoral& is determined primarily by the level 
of research activity in the universities. When there are few alterna
tive employment opportunities, the demand can be met out of the 
available supply, even when postdoctoral stipends are low. 'lbis has 
been the situation in some fields during most of the 1970's. But the 

lSee Figures 6.3, 6.4, and 6.5 in Chapter 6. 
2A summary of the canments received is given in Chapter 5. 
3see Table 5.12 in Chapter 5. 
4See Table 5.11 in Chapter 5. 
5See Table 4.1 in Chapter 4. 
6See Table 4.5 in Chapter 4. 
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low stipends and the lack of long-term career opportunities requiring 
postdoctoral experience make for a fragile balance between supply and 
demand. Should more permanent employment opportunities open up, the 
postdoctoral holding pattern would disappear, and the supply of 
postdoctoral investigators would become inadequate for the demand, 
with troubling consequences for the vitality of research. In some 
fields this imbalance could be further exacerbated by a decline in the 
number of graduate students completing the work for the doctorate. 
'ntus in chemistry, physics, and engineering, a decrease during the 
past decade in doctoral candidates and an increase in opportuni-
ties outside academia7 have resulted in a decline in the total 
numbers seeking postdoctoral positions and a perceived shortage of 
postdoctorals in relation to research needs. Without the influx of 
foreign postdoctorals this shortage would be even greater.8 

(3) We have found a lack of concern on the part of most universi
ties for the well-being of their postdoctorals as an identifiable 
group. It is unfortunate that most universities have extended the 
tradition of "hands off" in the principal investigator's conduct of 
research projects to a passive disregard for the postdoctoral 
population. While this lack of concern has had a justifiable basis, 
it is time for universities to pay more attention to this group, 
particularly in view of the large population of individuals involved 
in postdoctoral apprenticeships and the increasing portions of their 
lives spent in this phase of their careers. Few universities assume 
any responsibility for shaping or even monitoring the character of the 
postdoctoral experience or for ensuring its quality. This is in sharp 
contrast to the attitude toward undergraduate and graduate students. 
In many large departments we visited no one even knew the number of 
postdoctorals present. 'nte terms and conditions of postdoctoral 
appointments in universities are set almost entirely by individual 
senior investigators and by outside funding sources. tilch more 
unified administration of postdoctoral programs was found in federally 
funded research and development centers and other government 
laboratories. 

Whether they had taken postdoctoral appointments by choice or as 
a last resort, whether they considered the experience valuable or not, 
a significant fraction--in some fields a majority--of postdoctorals 
deplore many of the conditions of their appointments. Stipends are a 
particularly troublesome aspect. In 1979 the median 12-month stipend 
paid to postdoctorals at academic institutions who had received their 
doctorates the previous year fell short by $8,000 (more than 40 
percent) of the salary of other graduates in their cohort who held 

7niese trends are discussed at some length in Chapter 3. 
8The importance of foreign postdoctorals' contribution to the 
research effort in U.S. universities is discussed in Chapter 6. 
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faculty positions.9 The disparity between postdoctoral stipends and 
industrial salaries was even greater. 

It should be remembered that the scientist who takes a postdoc
toral appointment for 2 years before seeking a permanent position is 
likely to be more than 30 years old before he or she begins to earn an 
income befitting his or her ability or training. Moreover, postdoc
toral experience is found to contribute little or nothing in terms of 
subsequent income. In many fields the income of those who have held 
postdoctoral appointments continues to lag behind the income of those 
who have not.10 At a time when the difficulty of getting estab
lished in an academic career is already a deterrent to many prospec
tive scholars, the lack of freedom and meager income of the postdoc
toral is a further deterrent to taking a postdoctoral appointment. 

(4) The committee found no difference in the way women and men 
approach postdoctoral education. Women and men Ph.D. recipients are 
equally likely to take postdoctoral appointments, give the same 
reasons for doing so, hold appointments for roughly the same length of 
time, and express the same opinion of the value of their postdoctoral 
experience in contributing to their professional advancement and 
helping them to find subsequent em.ployment.11 The difference is in 
their progress afterwards. Women postdoctorals are more likely than 
their male counterparts to pursue academic careers, but the men 
entering academic employment are more likely to get faculty appoint
ments and are more quickly given tenure. Women with postdoctoral 
experience are paid less than their male counterparts in all fields, 
whether employed in academia or elsewhere. It is clear that for a 
variety of reasons many women scientists with postdoctoral experience 
are being sidetracked to positions in which they are unable to use 
their skills to the fullest. 

The proportion of minority graduates taking postdoctoral appoint
ments is significantly smaller than the proportion of other Ph.D. 
recipients.12 Both the discouragingly low level of postdoctoral 
stipends and the availability of other higher-paying and more 
promising career opportunities are absolute deterrents to many 
minority students considering postdoctoral appointments. 'nte fact 
that few minority students pursue postdoctoral education reduces the 
number developing their creative skills to the fullest, and the number 
competing for the most challenging research positions in the universi
ties and elsewhere. Efforts like the Postdoctoral Fellowship Program 
for Minorities, which has been recently established by the Ford 
Foundation, are needed to encourage more minority Ph.D. recipients to 
engage in advanced training in research. 

9see Table 5.3 in Chapter 5. 
lOSee Table 4.4 and Table 4.9 in Chapter 4. 
llsee Tables 5.6, 5.8, and 5.9 and Figure 5.4 in Chapter 5. 
12See Table 5.5 in Chapter 5. 
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Important Differences Among Fields 

Early in this study the committee recognized important distinc
tions in the traditional roles of postdoctoral education in the 
various fields of science and engineering. Perhaps the most obvious 
of these lies in the reported shortage of candidates for engineering 
faculty openings, on the one hand, and the overall decline in new 
faculty hires in most science fields, on the other. In the course of 
our study we have examined a variety of factors and found major dif
ferences between sciences and engineering, as well as among the 
individual science disciplines. A detailed elucidation and interpre
tation of the differences among fields are presented in Chapters 3-6 
of this report, but Figure 7.1 highlights a few of these. For exam
ple, a large majority of doctorate recipients planning careers in 
academic research in physics, chemistry, and the biosciences are 
expected to have held one or more postdoctoral appointments, while in 
other areas a much smaller fraction are expected to take such appoint
ments. '11te committee found significant differences, as well, in the 
average length of postdoctoral tenure in each field and in the types 
of career opportunities available. Also noted were considerable 
variations in the postdoctoral stipend levels and sources of support, 
the postdoctoral fraction of all ac8demic research personnel, and the 
foreign participation in postdoctoral appointments in U.S. universi
ties. '11te variations in each of these factors are represented in 
Figure 7.1. 

Recommendations 

NATIONAL POSTDOCTORAL FELLOWSHIPS. One of the primary concerns of our 
committee is whether the most talented doctoral scientists and 
engineers are identified and induced to enter careers in research. 
'11te postdoctoral fellowship that provides the awardee with an 
opportunity to carry out his or her own research program under a 
chosen mentor remains a most effective mechanism for accomplishing 
these goals. However, during the past decade the postdoctoral 
appointment has been increasingly used to provide temporary support 
for those unable to obtain faculty and other research positions--to 
the point that such appointments no longer serve as an effective means 
for identifying the most talented investigators nor do they provide 
the postdoctorals with the independence necessary for them to develop 
their research potential fully. We believe that the concept of the 
original fellowship programl3 of the National Research Council 
remains valid, but existing federal fellowship programs fall short of 
meeting these goals. We therefore recommend the reestablishment of a 

13A description of this program may be found in Chapter 2 and in 
National Research Council (1969), pp. 16-21. 
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FIGURE 7.1 Highlights of Conanittee Findings in Each Field 
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competitive and attractive program offering a modest number of 
federally supported, portable postdoctoral fellowships for specially 
qualified young scientists and engineers. 'lbese fellowships should 
offer stipends competitive with alternative employment salaries and 
provide some research expense funds to foster innovative research. 

'lbe fellowships should be reserved for recent recipients of the 
Ph.D. degree (or equivalent) who show the highest promise as creative 
scholars and investigators. 'lbe distribution of awards among the 
different fields should be determined on the basis of the total number 
of faculty in each field who are actively involved in research. 
Although the committee believes that the rationale for this program 
applies to all science and engineering fields, it does not recommend 
the establishment of a new fellowship program in mathematics or in 
biomedical and certain behavioral science fields at the present time. 
In mathematics, the National Science Foundation has recently estab
lished a fellowship program that may fulfill the needs we have 
identified. Consideration should be given to the possibility of 
consolidating this mathematics program with the postdoctoral 
fellowship program we. are recanmending here. In the biomedical 
sciences and in certain behavioral science disciplines (e.g., 
physiological and experimental psychology), large-scale support of 
postdoctoral fellowships is presently available from the National 
Institutes of Health and the Alcohol, Drug Abuse, and Mental Health 
Administration. Although we are concerned that this fellowship 
program,14 because of its magnitude and low stipend, does not 
identify a small cadre of the most talented investigators, the program 
does have some other characteristics we advocate--freedom to choose 
one's mentor and, at least in principle, to choose the research 
problem to be investigated. It remains to be seen whether the very 
recent increase in stipends in this program will favorably alter the 
character of the program. 

'lbus our committee recommends that fellowships be awarded in the 
physical sciences, engineering, the social sciences, and those life 
sciences in which fellowship support is not already adequate (e.g., 
botany, zoology, plant physiology, entomology, and agricultural 
fields). We recommend that a total of 250 fellowship awards be made 
each year. 'Ibis number represents less than 1 percent of the faculty 
in major research universities and only 2 percent of the doctoral 
cohort graduating in these fields. 

14'lbe fellowship program was established by the National Research 
Service Award Act in 1974. Under the act another committee of the 
National Research Council has been mandated to investigate the needs 
for research personnel in the biomedical and behavioral sciences and 
make recommendations regarding federal predoctoral and postdoctoral 
support. For this committee's most recent recommendations, see 
National Research Council (1980), Chapter 1. 
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The stipends accompanying these awards should be comparable (on a 
12-month basis) to the average starting salary paid to an assistant 
professor in the same field. Thus the annual stipend in 1980-81 
should range, depending on the field, between $21,000 and 
$24,000--roughly 50 percent higher than mean stipends for postdoc
torals now. 

In order to stimulate these creative young scientists and engi
neers to initiate their own programs of research, the canmittee 
further recommends that some nominal funding for research expenses 
(including institutional costs) be made available and distributed 
according to need. Typical seed grants accompanying these fellowships 
might range between some stated minimum (perhaps $3,000) and maximum 
amounts (perhaps $20,000). 

The committee recanmends that the fellowships be tenable at 
institutions of the recipients' own choosing. Appointments might be 
held at universities in the United States or abroad, at nonprofit 
institutions or governnent laboratories, or at laboratories in the 
private sector. Candidates should be required to provide study plans 
that would be evaluated strictly on their own merit. The fellowships 
should generally carry an award for no D>re than 2 years, with renewal 
for a third year permitted only if warranted by special circumstances. 

While the program we recommend provides several innovative fea
tures (i.e., higher stipends and some research support), it must be 
emphasized that the program is expected to cost less than $18 million 
per year to implement--a small price to pay for ensuring excellence of 
research. Of this sum, approximately one-third which is designated 
for research expenses might be provided from existing research 
budgets. The remaining $12 million for stipends should come from new 
appropriations. 

POSTDOCTORAL FELLOWSHIPS FOR MINORITY SCIENTISTS AND ENGINEERS. While 
recognizing that there may be some difficulty in identifying individ
uals who belong to underrepresented minority groups, the committee 
believes that it is important to stimulate more young minority 
scientists and engineers to pursue careers in academic research. The 
committee recommends that a similar program of 50 postdoctoral 
fellowships a year be established expressly for minority Ph.D. 
recipients to encourage a larger number of those belonging to under
represented minority groups to pursue postdoctoral training. These 
fellowships should be awarded without regard to faculty or student 
numbers in all areas of science and engineering--including mathematics 
and the biomedical fields as well as the physical sciences, engineer
ing, the behavioral sciences, and other life sciences. The number of 
awards in each field should depend on the quality of the candidates. 
Otherwise this program should exactly resemble the program previously 
described. A minority scientist or engineer should be permitted to 
compete for either program or both. 

It is anticipated that these 50 additional awards, along with a 
small number of minority fellowships supported by the Ford Founda-
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tion,15 will bring the fraction of minority Ph.D. recipients taking 
postdoctoral appointments approximately in line with that for other 
graduates. Furthermore, our committee is hopeful that other programs 
designed to attract minority students into science and engineering 
fields at earlier stages of education will substantially increase the 
numbers of minority Ph.D. recipients. If this occurs, the number of 
postdoctoral fellowships offered should be adjusted accordingly. 

UNIVERSITIES' RESPONSIBILITY FOR POSTDOCTORALS AND DOCTORAL RESEARCH 
STAFF. University administrators and faculty mentors must take full 
responsibility for the character and quality of postdoctoral experi
ence. They view the quality of their graduate and undergraduate 
educational programs to be of prime importance. They regard the 
quality and effectiveness of their faculties and research programs in 
a similar light. Yet often they pay little attention to the role of 
their institution in postdoctoral education. In spite of the large 
contributions of postdoctoral& to research, on many campuses they are 
not fully members of the academic community. Many among this group 
will be the future leaders of academic science. The fact that 
postdoctoral& usually do not take courses for credit, receive no 
degrees, and do not pay tuition does not imply that universities 
should ignore them. Our committee found much concern on the part of 
both faculty and postdoctoral& regarding the lack of status and 
privileges afforded to postdoctoral appointees and other nonfaculty 
doctoral research staff in universities. 

We recommend that every university with sizable numbers of 
nonfaculty research personnel establish a standing committee on 
postdoctorals and other nonfaculty doctoral research staff. This 
committee should review the situations of postdoctoral& and other 
nonfaculty research personnel on its campus and recommend university 
policies regarding these groups. Among its primary concerns should be 
the conditions of their appointments--including the minimum stipend or 
salary levels, duration of appointments, status within the university 
canmmunity, availability of career counseling, and subsequent employ
ment of those completing appointments. In departments in which there 
are all too few faculty openings, serious consideration must be given 
to developing a viable, alternative career track for talented young 
young investigators.16 To accomplish this goal may require a 
reassessment of existing university personnel systems. 

15A total of 35 fellowship awards were made this past spring. The 
majority of those were in the humanities and social science fields. 
16In an earlier report our committee examined several different ap
proaches universities have taken to provide career opportunities for 
nonfaculty staff. See National Research Council (1978). 
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'lbe standing committee should also compile basic information that 
might be used in the formulation of university policy regarding 
postdoctoral and other research staff appointments. It is anticipated 
that the standing committees of different institutions will compare 
policy procedures and that out of such interactions w.l.11 come a more 
active regard for postdoctorals and other doctoral research personnel 
in universities in the country. 

MONITORING THE CAREER PATTERNS OF YOUNG INVESTIGATORS. The report of 
our C(IBmittee follows more than 10 years after the last major 
studyl7 of postdoctorals in science and engineering. If there is 
one lesson to be learned from our efforts, it is that many changes 
have occurred during the past decade, and that the entire postdoctoral 
institution is in a state of transition. Perhaps the most conspicuous 
changes have involved the size of the postdoctoral population and the 
role its members play in research. In our study we have collected 
volumes of original data that served as the basis for the committee's 
recommendations. Nevertheless, many uncertainties remain about the 
future role of young investigators. For instance, what impact will 
the expected decline in faculty hiring have on the numbers and caliber 
of students pursuing careers in science? To what extent will new 
federal programs influence the availability of academic research 
positions for those completing postdoctoral training? Will the trend 
to careers outside the academic sector accelerate, and if so, what 
impact will it have on academic research? How will the continuing 
boom in the electronics industry and the anticipated expansion in 
research in the areas of energy, defense, and genetic engineering, for 
example, influence the education and employment opportunities for 
young scientists and engineers? 

These and many other questions cannot be answered with any 
certainty on the basis of past experience. During the next two 
decades we can expect many surprises as the scientific community 
adjusts to a rapidly changing milieu in universities and research 
institutions outside the academic sector. A continual monitoring of 
the entire research enterprise, but especially of the fragile postdoc
toral component, is required to ensure that federal and university 
administrators have adequate information on which to base their policy 
decisions. At the present time the National Science Foundation 
sponsors several data collection activities that provide relevant 
information on research funding, graduate enrollments, doctoral 
awards, and science and engineering employment. Hissing, however, is 
detailed information on the different career paths open to young in
vestigators and the factors that influence their career choices. 

17The last major report on postdoctoral education in the United 
States, entitled The Invisible University, was published by the 
National Research Council in 1969. 
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Monitoring the career patterns of postdoctorals and other young 
scientists and engineers is essential in order to keep abreast of 
quantitative and qualitative changes in the research workforce. 
Accordingly, we recoDUDend that the National Science Foundation 
expand its longitudinal data-gathering activities to include a survey 
which specifically focusses on career decisions of young scientists 
and engineers, and publish a biennial series of reports that deal with 
the changing career patterns and utilization of postdoctorals and 
other groups of young investigators. 

The availability of detailed, longitudinal data on the early 
careers of scientists and engineers would be valuable, in particular, 
to studies concerned with the utilization of women. As shown in 
Chapter 5, we have found women with postdoctoral experience to lag far 
behind their male colleagues--in terms of both salary level and 
faculty status. Information on the career choices of young women and 
men should help us understand the factors contributing to these 
differences and the extent to which these differences may or may not 
be narrowing. The survey recommended here would also provide 
much-needed information on issues pertaining to nonfaculty doctoral 
research staff positions in Wliversities. In an earlier reportl8 
our committee examined the characteristics and employment situations 
of scientists and engineers holding such positions. We concluded that 
this is an important and rapidly expanding group within the academic 
research commlUlity. Whether or not nonfaculty academic research 
positions will present a viable career option for talented young 
scientists lUlable to secure faculty appointments will depend on the 
availability of research support and on the Wliversities' recognition 
of those holding such positions. 

In the preceding chapters findings are presented coveriing a 
broad range of issues concerned with the importance of postdoctorals 
to the research effort and with the utility of postdoctoral experience 
to the young scientist or engineer pursuing a career in research. 
From the findings of this study it is clear that the purpose and 
meaning of postdoctoral education has changed significantly during the 
past decade. Beyond the specific recommendations given above, the 
committee believes that the entire postdoctoral institution must 
regularly be reexamined· by federal and university policymakers alike. 
We trust that this report will prove to be a primary resource to 
policymakers examining the role their Wliversity or agency plays in 
postdoctoral education. 
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APPENDIX A 

LE'l"l'ER TO UNIVERSITY DEANS ARD DEPARI'MENT CHAIRMEN 

NATIONAL RESEARCH COUNCIL 
COMMISSION ON HUMAN RESOURCES 

2101 Constitution Avenue Washington, D. C. 20'11 

COMMITTEE ON THE STUDY OF 
POSTDOCTOl.ALS AND DOCTOl.AL 1.ESEARCH STAFF December 16, 1977 

Dear 

The National Research Council ha• appointed a committee to study the 
policy implications of the changing role of postdoctorals and doctoral 
research staff in higher education and research in the United States. 
During the last decade, in the face of reduced numbers of faculty openings, 
there has been a marked increase in the number of younger scholars taking 
temporary postdoctoral appointments. There also appears to have been an 
increase in the number of individuals holding nonfaculty research appoint
ments on a continuing basis. We believe that the enlarged role of nonfaculty 
research appointments in the universities needs to be assessed in the light 
of perceived benefits and needs. 

As a first step in the study, we are writing to a number of people in 
different institutions and fields who we believe can help us put the situa
tion in perspective. A list of some questions that particularly interest us 
is enclosed. We would be grateful for your comments on two or three of the 
questions in this list which you consider to be the most important issues 
facing the postdoctoral and doctoral research staff at your institution. 
our working definitions of •postdoctoral" and of "doctoral research staff" 
are given on an attached sheet. 

We are wary of our own preconceptionr your views, with those of others, 
will be important to us in shaping the study. We are especially concerned 
to identify issues that bear on institutional and national policy or on pro
fessional practice. If there are other questions you think we should conaider, 
we would appreciate your suggestions. Please also send us any docmient your 
institution may have prepared which bears on the subject. Individual coaaents 
will not be identified in the COllllllittee report. 

We will greatly appreciate an early reply. 

Sincerely yours, 

Lee Grodzins, Chairman 
Caanittee on Postdoctoral& 

and Doctoral Research Staff 

Tiie Natio,..I lteuarclt Co•ntil i1 Ille principal operafina aiencr of '"'National Au''"'' of Srienc.1 au'"' Natiorull Acue..., of Eniinenini 
to lfl'W iovernmenf an' otlter orianizafio111 
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QUESTIONS BEING CONSIDERED BY THE COMMITTEE 
OH POS'l'DOCTORALS AND DOCTORAL RESEARCH STAFF 

(1) What is the contribution of postdoctorals and of doctoral research 
staff, respectively, to the research effort of their host departments 
and laboratories? What would be the effect of a significant change 
in their number or quality? 

(2) What is the influence of postdoctoral& and of doctoral research staff 
on undergraduate and graduate education? 

(3) From the point of view of the individual scholar, has there been any 
change in the desirability of tak~g a postdoctoral appointment, of 
taking a doctoral research staff position? How long should an indi
vidual hold these appointments? 

(4) Are host institutions giving sufficient attention to their responsi
bilities towards postdoctoral&, towards doctoral research staff? Are 
new, perhaps more formal, arrangements needed to make the most of their 
presence--for the benefit of the individuals themselves, their host 
departments and institutions, or the nation's research effort? 

(5) Can a postdoctoral appointment which is supported with research funds 
serve the scholarly needs of the holder as effectively as an appointment 
(e.g., a fellowship or traineeship) which is expressly funded to support 
postdoctoral study? Is there an optimum mix of funding mechanisms? 

(6) What view should one take of foreign postdoctorals? Are there too many 
of them or too few? How many take permanent positions in this count.ry 
following their postdoctoral work? 

(7) Have postdoctoral appointments helped minorities and wanen to fulfill 
their promise as research scholars? 

(8) Is time spent as a postdoctoral an asset or a liability to a young 
scientist who will be making his career in industry or a government 
laboratory? 
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RECIPIENTS OF THE LETTER TO UNIVERSITIES 

UNIVERSITY OF ARIZONA 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Optical Sciences (Chairman) 

Department of Geosciences (Chairman) 

Department of Plant Sciences (Chairman) 

BRANDEIS UNIVERSITY 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Biochemistry (Chairman) 

Institute for Photobiology of Cells and Organelles (Chairman) 

Department of Sociology (Chairman) 

BROWN UNIVERSITY 

Graduate School (Dean) 

Department of Engineering (Chairman) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Biological and Medical Science (Dean) 

UNIVERSITY OF CALIFORNIA - BERKELEY 

Graduate School (Dean) 

Department of Electrical Engineering and Computer Science (Chairman) 

Department of Materials Science and Engineering (Chairman) 

Department of Chemistry (Dean) 

Department of Physics (Chairman) 

Department of Statistics (Chaixman) 

Department of Physiology and Anatomy (Chairman) 

Department of Anthropology (Chairperson) 

Department of Sociology (Chairman) 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


242 

UNIVERSITY OF CALIFORNIA - LOS ANGELES 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Geology (Chairman) 

Department of Geochemistry (Chairman) 

Department of Economics (Chairman) 

School of Medicine (Dean) 

Department of Microbiology and Inanunology (Chairman) 

UNIVERSITY OF CALIFORNIA - SAN DIEGO 

Office of Graduate Studies (Dean) 

Department of Chemistry (Chairman) 

Department of Biology (Chairman) 

Department of Psychology (Chairman) 

UNIVERSITY OF CALIFORNIA - SAN FRANCISCO 

School of Medicine (Dean) 

Department of Biochemistry and Biophysics (Chairman) 

Department of Microbiology (Chairman) 

Department of Physiology (Chairman) 

CALIFORNIA INSTITUTE OF TECHNOLOGY 

Graduate School (Dean) 

Department of Chemical Engineering (Chairman) 

Department of Environmental Engineering Science (Chairman) 

Department of Astronomy (Chairman) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Geology (Chairman) 

Department of Applied Mathematics (Chairman) 

CARNEGIE-MELLON UNIVERSITY 

Off ice of Graduate Studies (Dean) 

Department of Chemical Engineering (Chairman) 

Department of Physics (Chairman) 

Department of Computer Science (Chairman) 
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Graduate School (Dean) 
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Department of Chemistry {Chairman) 

Department of Physics (Chairman) 

Department of Geophysical Sciences (Chairman) 

Department of Biochemistry (Chairman) 

Department of Biophysics and Theoretical Bioloqy (Chairman) 

Department of Pharmacoloqical and Physioloqical Sciences (Chairman) 

Department of Economics (Chairman) 

UNIVERSITY OF COLORADO 

Graduate School (Dean) 

Department of Physics and Astrophysics (Chairman) 

School of Medicine (Dean) 

Department of Biophysics and Genetics (Chairman) 

Department of Microbioloqy (Chairman) 

Department of Pharmacoloqy (Chairman) 

COLORADO STATE UNIVERSITY 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Range Science (Chairman) 

Department of Radioloqy (Chairman) 

Department of Physioloqy and Biophysics (Chairman) 

COLUMBIA UNIVERSITY 

Office of Graduate Faculties (Associate Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Geoloqical Sciences (Chairman) 

College of Physicians and Surgeons (Dean) 

Department of Patholoqy (Chairman) 

CORNELL UNIVERSITY 

Graduate School (Dean) 

Department of Astronomy 
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CORNELL UNIVERSITY (continued) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Agronomy (Chairman) 

Department of Biochemistry (Chairman) 

DUKE UNIVERSITY 

Graduate School (Vice Provost) 

Department of Zoology (Chairman) 

Department of Psychology (Chairman) 

School of Medicine (Dean) 

Department of Physiology and Pharmacology (Chairman) 

GEORGETOWN UNIVERSITY 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

School of Medicine (Associate Dean for Academic Affairs) 

Department of Physiology (Chairman) 

GEORGE WASHINGTON UNIVERSITY 

Graduate School (Dean) 

Department of Civil and Environmental Engineering (Chairman) 

School of Medicine and Health Sciences (Vice President) 

Department of Child Health and Development (Chairman) 

HARVARD UNIVERSITY 

Graduate School (Acting Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Mathematics (Chairman) 

Department of Biology (Chairman) 

Department of Nutrition (Chairman) 

Department of Sociology (Chairman) 

School of Medicine (Dean) 

Department of Biological Chemistry (Chairman) 

Department of Neuropathology (Chairman) 
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UNIVERSITY OF ILLINOIS - URBANA 

Graduate School (Dean) 

Department of Civil Engineering (ChaiDDan) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Agronomy (Chairman) 

INDIANA UNIVERSITY - BLOOMINGTON 

Graduate School (Acting Dean) 

Department of Chemistry (Chairman) 

Department of Plant Science (Cllairman) 

Department of zoology (Chairman) 

JOHNS HOPKINS UNIVERSITY 

Office of Graduate Studies (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Biology (Chairman) 

Department of Anthropology (Chairman) 

Department of Social Relations (Chairman) 

School of Medicine (Dean) 

Department of Pharmacology and Experimental Therapeutics (Chairman) 

UNIVERSITY OF MARYLAND - COLLEGE PARK 

Graduate School (Dean) 

Department of Physics and Astronomy (Chairman) 

Department of Chemistry (Chairman) 

UNIVERSITY OF MASSACHUSETTS - AMHERST 

Graduate School (Acting Dean) 

Department of Polymer Science and Engineering (Chairman) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Computer and tnformation Science (Chairman) 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

Graduate School (Dean) 

Department of Electrical En9ineerin9 and Computer Science (Chairman) 

Department of Chemistry (Chairman) 

Department of Earth and Planetary Science (Chairman) 

Department of Mathematics (Chairman) 

Department of Nutrition and Food Science (Chairman) 

Department of Psychology (Chairman) 

Department of Linguistics (Chairman) 

UNIVERSITY OF MICHIGAN 

Rackham School of Graduate Studies (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Medical School (Dean) 

Department of Biological Chemistry (Chairman) 

Department of Human Genetics (Chairman) 

MICHIGAN STATE UNIVERSITY 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Crop and Soil Science (Chairman) 

Department of Biochemistry (Chairman) 

Department of Microbiology (Chairman) 

UNIVERSITY OF MINNESOTA 

Graduate School (Dean) 

Department of Mechanical En9ineerin9 (Chairman) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Biochemistry (Chairman) 

Department of Psychology (Chairman) 

Minneapolis Medical School· fDean) 

Department of Microbiology (Chairman) 
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NEW YORK UNIVERSITY 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Mathematics (Chairman) 

School of Medicine (Chairman) 

Department of Pathology (Chairman) 

UNIVERSITY OF NORTH CAROLINA - CHAPEL HILL 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Biostatistics (Chairman) 

NORTHWESTERN UNIVERSITY 

Graduate School (Dean) 

Department of Materials Science (Chairman) 

Department of Bioloqical Sciences (Chairman) 

Department of Psycholoqy (Chairman) 

OHIO STATE UNIVERSITY 

Graduate School (Dean) 

Department of Metallurgical Engineering (Chairman) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

UNIVERSITY OF PITTSBURGH 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Physics and Astronomy (Chairman) 

Department of Computer Science (Chairman) 

Department of Life Sciences (Chairman) 

PRINCETON UNIVERSITY 

Graduate School (Dean) 

Department of Aerospace and Mechanical Engineering (Chairman) 
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PRINCETON UNIVERSITY (continued) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Mathematics (Chairman) 

Department of Psychology (Chairman) 

Department of Economics (Chairman) 

Department of Sociology (Chairman) 

PURDUE UNIVERSITY 

Graduate School (Dean) 

Department of Chemical Engineering (Chairman) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Biochemistry (Chairman) 

Department of Biological Sciences (Chairman) 

RICE UNIVERSITY 

Graduate School (Dean) 

Department of Chemical Engineering (Chairman) 

Department of Chemistry (Chairman) 

Department of Space Physics and Astronomy (Chairman) 

UNIVERSITY OF ROCHESTER 

Office of Graduate Studies (Dean) 

Department of Chemistry (Chairman) 

Department of Physics and Astronomy (Chairman) 

Department of Psychology (Chairman) 

School of Medicine (Chairman) 

Department of Radiation Biology and Biophysics (Chairman) 

ROCKEFELLER UNIVERSITY 

Graduate School (Dean) 

Department of Cellular Biology (Chairman) 

Department of Physiological Psychology (Chairman) 

Department of Experimental Psychology (Chairman) 
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STANFORD UNIVERSITY 

Graduate School (Dean) 

Department of Electrical Engineering (ChaiDDan) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Computer Science (Chairman) 

Department of Bioloqical Sciences (ChaiDDan) 

Department of Socioloqy (Chairman) 

School of Medicine (Dean) 

Department of Biochemistry (Chairman) 

Department of Genetics (Chairman) 

Department of Patholoqy (Chairman) 

UNIVERSITY OF SOUTHERN CALIFORNIA 

Graduate School (Dean) 

Department of Electrical Engineering (Chairman) 

Department of Chemistry (Chairman) 

SUNY - COLLEGE OF ENVI~NMENTAL SCIENCE AND FORESTRY 

Off ice of Academic Affairs (Dean) 

Department of Paper Science and Engineering (Chairman) 

Department of Managerial Science and Policy (Chairman) 

Department of Chemistry (Chairman) 

TEXAS A&M UNIVERSITY 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Oceanoqraphy (Chairman) 

Department of Entomoloqy (Chairman) 

UNIVERSITY OF TEXAS - AUSTIN 

Graduate School (Dean) 

Department of Astronomy (Chairman) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of ZOOloqy (Chairman) 
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UNIVERSITY OF UTAH 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Biology (Chairman) 

College of Medicine (Chairman) 

Department of Biochemistry (Chairman) 

WASHINGTON UNIVERSITY 

School of Medicine (Dean) 

Department of Anatomy and Neurobiology (Chairman) 

Department of Biochemistry (Chairman) 

Department of Microbiology and Immunology (Chairman) 

Department of Pathology (Chairman) 

UNIVERSITY OF WASHINGTON 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Mathematics (Chairman) 

Department of Forest Resources (Chairman) 

Department of zoology (Chairman) 

Department of Speech and Hearing Science (Chairman) 

School of Medicine (Dean) 

Department of Bioengineering (Chairman) 

Department of Biochemistry (Chairman) 

Department of Genetics (Chairman) 

UNIVERSITY OF WISCONSIN - MADISON 

Graduate School (Dean) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Meat and Animal Science (Chairman) 

Department of Biochemistry (Chairman) 

Department of Entomology (Chairman) 
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UNIVERSITY OF WISCONSIN - MADISON (continued) 

Medical School (Dean) 

Department of Physiological Chemistry (Chairman) 

Laboratory of Genetics (Chairman) 

YALE UNIVERSITY 

Graduate School (Dean) 

Department of Engineering and Applied Science (Chairman) 

Department of Chemistry (Chairman) 

Department of Physics (Chairman) 

Department of Econanics (Chairman) 

School of Medicine (Dean) 

Department of Molecular Biophysics and Biochemistry (Chairman) 

Department of Pharmacology (Chairman) 
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LETTER TO GOVERNMENT LABORATORY ADMINISTRATORS 

NATIONAL RESEARCH COUNCIL 
COMMISSION ON HUMAN RESOURCES 

2101 Constitution Avenue Walhlnaton, D. C. 21Mll 

COMMITTEE ON THE STUDY OF February 21, 1978 
POSTDOCTORALS AND DOCTORAL RESEARCH STAFF 

Lee Crodzins, Clialnniln 
Massachusetts Institute of 

Technology 

Richard D. Anderson 
Louisiana State University 

Frederick E. Balderston 
University of Califomla 

Berkeley, Califomla 
The National Research Council has appointed a ~ttee to 

study the policy iq>lications of the changing role of postdoctorals 
Kenneth E. Clark and doctoral research staff in higher education and research in 

University of Rochester the United States. The study is funded by the National Science 
Gerhart Friedlander Foundation and the National Aeronautics and Space Administration. 

Brookhaven National Laboratory During the last decade, in the face of reduced numbers of faculty 
Herbert Friedman openings, there has been a marked increase in the number of younger 

Naval Research Laboratory scholars taking t9111>0rary postdoctoral appointments. There alao 
appears to have been an increase in the number of individuals hold

John C. Hancock 
Purdue University ing nonfaculty research appointments on a continuing basis. we 

Henry A. Hill 
Riverside Research Laboratory, 

Inc. 

believe that the enlarged role of nonfaculty research appointments 
in the universities needs to be assessed in the light of perceived 
benefits and needs. 

Donald F. Homlg As a first step in the study, we are writing to a number of 
Harvard School of Public Health people in different institutions and fields who we believe can 

Shirley Ann Jackson help us put the situation in perspective. A list of BOID8 questions 
Bell Laboratories that particularly interest us is enclosed. we would be grateful 

Emest s. Kuh for your COllllleJ\ts on two or three of the questions in this list 
University of Califomla which you consider to be the most i1111>0rtant issues facing the post-

Berkeley, Califomia doctoral and doctoral research staff at your institution. our 
William r. Miller working definitions of "postdoctoral" and of "doctoral research 

Stanford Unlvenlty staff" are given on an attached sheet. 

Nicholas C. Mullins 
Indiana University 

Thomas A. Reichert 
Camegie-Mellon University 

Helen R. Whiteley 
University of Washington 

we are wary of our own preconceptions1 your views, with those 
of others, will be important to us in shaping the study. we are 
especially concerned to identify issues that bear on institutional 
and national policy or on professional practice. If there are 
other questions you think we should consider, we would appreciate 
your suggestions. Please also send us any document your institution 
may have prepared which bears on the subject. Individual cOlllll8nts 
will not be identified in the CclilDittee report. 

We will greatly appreciate an early reply. 

Sincerely yours, 

Lee Grodzins, Chairman 

The National R••••d1 Council g the principal operating agency of th• National Acatierrir of Scimcn anti the Nati-I Acabnay of EagiRHrillg 
to Hrve gONmmftlt anti other organiutioru 
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RECIPIENTS OP THE LETTER TO GO'IERNMENT LUORATORIES 

Dr. John c. Dusterberry 
Research Assistant to the Director 
Mail Stop 200-10 
Ames Research Center 
Moffett Field, CA 94035 

Dr. Eldon E. !Cordes 
0ryden Flight Research Center 
Edwards, CA 93523 

Mr. George Abid 
Assistant to the Director of Science 
Code 600 
Goddard Space Flight Center 
Greenbelt, MD 20771 

Dr. Robert Jastrow 
Director, GISS 
2880 Broadway 
Goddard Institute for Space Studies 
New York, NY 10025 

Dr. James King 
180-403 
4800 Oak Grove Drive 
Jet Propulsion Laboratory 
Pasadena, CA 91103 

Ma. Mary F. Cook 
University Programs Coordinator 
Bldg. 30, Room L214-A 
Code BA-12 
Johnson Space Center 
Houston, TX 77058 

Mr. John J. Cox, Head 
Staffing & Special Programs Branch 
Mail Stop 308 
fAlJl9ley Research Center 
Hampton, VA 23365 

rotr. Robert P. Allen 
~ef, Manpower Programs 
NASA - Lewis Research Center 
21000 Brookpark Road 
Cleveland, OH 44135 

Or. George c. Bucher 
Deputy Associate Director for Science 
DS30, Bldg. 4200 
Marshall Space Flight Center 
Huntsville, AL 35812 

Mr. Philip F. Ryan 
Employee Development Officer 
NASA - Wallops Flight Center 
Wallops Island, VA 23337 

Dr. Richard Taschek, 
Associate Director for Research 
Los Alamos Scientific Laboratori 
University of California 
Los Alamos, New Mexico 87545 

Dr. Andrew Sessler, Director 
Lawrence Berkeley Laboratgry 
University of California 
Berkeley, California 94720 

Dr. Robert s. Hansen, Director 
Ames Laboratory ERDA 
Iowa State University of 

Science and Technology 
Ames, Iowa 50010 

Dr. Robert G. Sachs, Director 
.Argonne National Laboratory 
University of Chicago and 

Argonne University Assn. 
Argonne, Illinois 60439 

Dr. Herman Postina, Director 
Oak Ridge National 14t>gratoriH 
oak Ridge, Tennessee 37830 

Dr. Gus Dorough, Associate Director 
Lawrence Livermore Laboratory 
Livermore, California 94550 
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QUESTIONS BEING CONSIDERED BY THE COMMITTEE 
ON"POSTDOCTORALS AND DOCTORAL RESEARCH STAFF 

(1) What ia the contribution of postdoctoral& and of doctoral research 
staff, respectively, to the research effort of their host departments 
and laboratories? What would be the effect of a significant change 
in their nUlllber or quality? 

(2) From the point of view of the individual scholar, has there been any 
change in the desirability of takinq a postdoctoral appointment, of 
takinq a doctoral research staff position? How lonq should an indi
vidual hold these appointments? 

(3) Are host institutions qivinq sufficient attention to their responsi
bilities towards postdoctorals, towards doctoral research staff? Are 
new, perhaps more formal, arranga.nts needed to make the most of their 
presence--for the benefit of the individuals themselves, their host 
departments and institutions, or the nation's research effort? 

(4) can a postdoctoral appointment which is supported with research funds 
serve the scholarly needs of the holder as effectively as an appointment 
(e.q., a fellowship or traineeship) which is expressly funded to support 
postdoctoral study? Is there an optimum mix of fundinq •chanilllllB? 

(5) What view should one take of foreign postdoctorals? Are there too many 
of them or too few? How many take permanent positions in this country 
followinq their postdoctoral work? 

(6) Have postdoctoral appointments helped minorities and women to fulfill 
their promise as research scholars? 

(7) Is tiM spent as a postdoctoral an asset or a liability to a younq 
scientist who will be makinq his career in industry or a qovernment 
laboratory? 
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LETTER TO INDUSTRIAL LABORATORY ADMINISTRATORS 

NATIONAL RESEARCH COUNCIL 
COMMISSION ON HUMAN RESOURCES 

2101 Con1tltutlon A venue Washington, D. C. ZCMll 

COMMITTEE ON THE STUDY OF 
POSTDOCTORALS AND DOCTORAL RESEARCH STAFF 

Feburary 21, 1978 

Lee Crodzins, Cltiairm11n 
MassachuHtts Institute of 

Technology 

Richard D. AnderlOft 
Louisiana Stale University 

Frederick E. Balderston 
University of California 

Berkeley, Califomla 

Kenneth E. Clark 
University of Rochester 

Cerhart Friedlander 
Brookh.ven National Laboratory 

Herbert Friedman 
Naval ReHarch Laboratory 

John C. Hancock 
Purdue University 

Henry A. Hill 
Riverside Research Laboratory, 

Inc. 

Donald F. Hornig 
Harvard School of Public Health 

Shirley Ann Jackson 
Bell Laboratories 

Emest S. Kuh 
University of Califomla 

Berkeley, Califomla 

William F. Miller 
Stanford University 

Nicholas C. Mullins 
Indiana University 

Thomas A. Reichert 
Camegle-Mellon University 

Helen R. Whiteley 
University of Washington 

During the last decade an increasing number of young Ph.D.'s 
have been taking temporary postdoctoral appointments to continue 
their education and experience in research. Most of these appoint
ments have been in the university setting, but some have been in 
government and industry laboratories. In the face of reduced 
faculty openings, there has also been an increase in the number 
of doctoral scientists and engineers taking nonfaculty research 
staff positions in the universities on a longer-term basis. 

The National Research Council has appointed a cOlllDittee to 
study the implications of these developments for the health of 
higher education and research. The study is funded by the National 
Science Foundation and the National Aeronautics and Space Admini
stration. As a first step, we are writing to a number of people 
in the universities, government, and industry who we believe can 
help us put the situation in perspective. 

We are particularly interested in the significance of these 
developments for industry. While a large proportion of Ph.D. 's 
are prolonging their research experience in academia, many will 
ultimately seek employment in industry. Indeed, because of the 
shortage of permanent jobs in academia, the number of Ph.D. sci
entists and engineers seeking jobs in industry is likely to grow. 
At the same time, the increasing complexity of industrial tech
nology and the increasingly stringent demands placed on industry 
by customers, government, and society at large may be creating a 
new need in industry for Ph.D.'s with advanced training and a 
record of accomplishment. 

A list of questions that concern us is enclosed. Also 
enclosed is our working definition of "postdoctoral" and of 
university-employed "doctoral research staff". we would be 
grateful for your response to the questions as they relate to 
your particular firm. We are wary of our own preconceptions, 
and if there are other questions you think we should consider, 
we would appreciate your coaaents. We are especially concerned 
to identify issues that call for action by the universities, by 
employers, or by interested agencies in government. 

The National IU1et1rch Council;. the principal operating agency of the National Academy of Science• and the National Academy of Engineering 
to 1erve government and other org11nW.tlon1 
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Page 2 
February 21, 1978 

We will greatly appreciate an early reply. Respondents and their 
organizations will not be identified in the ColllDittee report. 

Sincerely yours, 

Lee Grodzins, Chairman 
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QUESTIONS BEING CONSIDERED BY THE COMMITTEE 
ON POSTDOCTORALS AND DOCTORAL RESEARCH STAFF 

l. What are the disciplines and specialties in which your firm hires Ph.D.'s? 

2. Approximately what proportion of your recently hired Ph.D.'s (last two 
years) have had postdoctoral training in research? 

3. Por what activities (e.g., research, desiqn, production engineering, etc.) 
does your firm hire Ph.D.'s? Are postdoctoral& hired for the same 
activities as new Ph.D.'s? 

4. In general, is time spent as a postdoctoral an asset or a liability to 
a young Ph.D. scientist or engineer who will be making his career in 
your firm? Are there situations in which your firm prefers postdoctorals 
(or others with extended research experience) to new Ph.D.'s? 

5. Are former postdoctorals offered a higher starting salary than new 
Ph.D.'s? How do their salaries compare over the long run? 

6. In some disciplines (notably engineering) a high proportion of new Ph.D. 's 
and postdoctorals are foreiqn, without permanent visas. To what extent 
is your firm interested in employing them? What are your views on the 
government regulations controlling their eD1>loyment? 

7. Some firms and government laboratories offer postdoctoral appointments 
resembling the postdoctoral appointments in the universities. Is your 
firm doing this, or thinking of doing it? If so, how large a program is 
involved? 
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RECIPIENTS OF THE LETTER TO INDUSTRIAL ~TORIES 

AIR PRODUCTS AND CHEMICALS, INC. 
P.O. Box 538 
Allentown, PA 18105 

AVCO CORPORATION 
1275 ltin9 Street 
Greenwich, CT 06830 

THE B. F. GOODRICH COMPANY 
9921 Brecksville Road 
Brecksville, OH 44141 

BAXTER LABORATORIES, INC. 
6301 Lincoln Avenue 
Morton Grove, IL 60053 

BECHTEL CORPORATION 
SO Beale Street 
San Francisco, CA 94105 

BELL LABORATORIES 
600 Mountain Avenue 
Murray Hill, NJ 07974 

THE COCA-COLA COMPANY 
P. o. Drawer 1734 
Atlanta, GA 30301 

CONSOLIDATED EDISON COMPANY 
OF NEW YORK, INC. 

4 Irvin9 Place 
New York, NY 10003 

CONTROL DATA CORPORATION 
4201 North Lexington Avenue 
Arden Rills, MN 55112 

DOW CHE!o'.ICAL U.S.A. 
Barstow Buildin9 
2020 Dow Center 
Midland, HI 48640 

EASTMAN KODAK COMPANY 
1669 Lake Avenue 
Rochester, NY 14650 

E. I. DU PONT DE NEMOURS 5 
COMPANY, INC. 

Experimental Station 
Wilmin9ton, DE 19898 

EXXON CORPORATION 
1251 Avenue. of the Aaericas 
New York, NY 10020 

GENERAL ELECTRIC COMPANY 
Schenectady, NY 12301 

GENERAL FOODS CORPORATION 
White Plains, NY 10602 

GENERAL l«>TORS CORPORATIOH 
Warren, HI 48090 

GOLF SCIENCE AND TECHNOLOGY COMPANY 
Gulf Buildin9 
PittsbuJ:9h, PA 15230 

HONEYWELL, INC. 
2701 Fourth Avenue, South 
Minneapolis, MN 55408 

lltJGIMS RESEMCB LABORATORIES 
3011 s. Malibu Canyon Road 
Malibu, CA 94265 

INTERNATIONAL BUSINESS MACHINES 
CORPORATION 

P. O. Box 218 
Yorktown Heights, NY 10598 

JCAISER ALUMINUM 5 CHEMICAL CORPORATIOO 
300 Lakeside Drive 
Ollkland, CA 94643 

ARTHUR D. LITTLE, INC. 
Acorn Park 
ca.bridge, MA 02140 

LOCJCHEED AIRCRAFT CORPORATION 
Burbank, CA 91520 

MERCK 5 COMPANY, INC. 
Rahway, NJ 07065 
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MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue 
Pittsbur9h, PA 15208 

THE PROCTER & GAMBLE COMPANY 
Ivorydale Technical Center 
Cincinnati, OH 45217 

THE RAND CORPORATION 
1700 Main Street 
Santa Monica, CA 90406 

~ INTERNATIONAL 
22JO East Imperial Hi9hway 
El Sequndo, CA 90245 

SHELL DEVELOPMENT COMPANY 
One Shell Plaza 
P. O. Box 246J 
Houston, TX 77001 

STANDARD OIL COMPANY OF AMERICA 
225 Bush Street 
San Francisco, CA 94104 

JM COMPANY 
JM Center 
St. Paul, MN 55101 

UNION CARBIDE CORPORATION 
270 Park Avenue 
New York, NY 10017 

WESTINGHOUSE RESEARCH LABORATORIES 
Beulch Road 
Pittsbur9h, PA 152J5 

WEYERHAEUSER COMPANY 
Tacoma, WA 98401 

XEROX CORPORATION 
Jl80 Porter Drive 
Palo Alto, CA 94J05 
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APPENDIX B 

UNIVERSITIES ANO LABORATORIES VISITED BY C<HIITTEE 

BROOJCHAVEN NATIONAL LABORATORY - March S, 1980 

Scientific Personnel Office (Head/Assistant Director of Laboratory) 

Biology Department (Chairman) 

Biology Department (two research associates) 

Chemistry Department (Chairman) 

Chemistry Department (two research associates) 

Department of Energy and Environment (Chairman) 

Department of Energy and Environment (three research associates) 

Physics Department (Chairman and a senior staff member) 

Physics Department (two research associates) 

NATIONAL INSTITUTE FOR ARTHRITIS - February 14, 1980 

Division of Molecular Biology (Section Head) 

Division of Molecular Biology (Senior Postdoctoral) 

INSTITUTE FOR DEFENSE - February 14, 1980 

Personnel Office (Director) 

Science and Technology Division (two senior and two junior staff aembers) 

Systems Evaluation Division (two staff members) 

EXXON RESEARCH ANO ENGINEERING COMPANY - February 1, 1980 

Engineering Technology Department ((feneral Manager) 

MERClt, SHARP & DOME RESEARCH LABORATORIES - February 1, 1980 

Personnel Division (Director) 

Research Scientists (three staff members in organic chemistry, inmunology, 

and bioshemistry) 

BELL LABORATORIES - January 31, 1980 

Basic Research Division (senior staff member) 

Chemical Physics Division (Director) 

Material Sciences Division (Director) 
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STANFORD UNIVERSITY March 13-14, 1978 

Department of CC111Puter Sciences (faculty and graduate students) 

Department of Electrical Engineering (one professor, one postdoc, two 
graduate students) 

Department of Sociology (faculty, five postdocs, four graduate students) 

UNIVERSITY OF CALIFORNIA, DAVIS March 9, 1978 

Department of Aqricultural Engineering (faculty and graduate students) 

Graduate Division (Dean) 

PURDUE UNIVERSITY March 2, 1978 

Department of Biological Sciences (Chairman and faculty) 

Department of Biological Sciences (three graduate students and two 
postdocs) 

School of Chemical Engineering (Chairman and faculty) 

School of Chemical Engineering (two graduate students and two postdoc:s) 

Department of Chemistry (professor) 

Department of Chemistry (two postdocs and one graduate student) 

UNIVERSITY OF WASHINGTON, SEATTLE February 27-28, 1978 

Department of Bioengineering (two research assistant professors, three 
postdocs, and one graduate student) 

College of Forest Resources (Dean and faculty) 

College of Forest Resources (two research assistant professor• and one 
research associate) 

Medical School (Associate Dean) 

Department of Oceanography (faculty) 

Department of Oceanography (five postdocs) 

Department of Physiology and Biophysics (faculty) 

Department of Physiology and Biophysics (four graduate students, three 
postdocs, and one research assistant professor) 

INDIANA UNIVERSITY February 24, 1978 

Department of Biology (Chairman and Associate Chairman) 

Department of Biology (five postdocs) 

Graduate School (Dean and Associate Dean) 

Department of Psychology (faculty) 

Department of Psychology (three postdocs and two graduate students) 
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CHILDREN'S HOSPITAL January 24, 1978 

Child Health and Development Onit (Head) 

UNIVERSITY OF MARYLAND January 23, 1978 

Department of Physics (faculty) 

Department of Physics (one research associate, one postdoc, and two 
graduate students) 

M.I.T. January 20,. 1978: January 18-19, 1978 

Department of" Electr±cal En9ineerin9 (faculty) 

Department of Nutrition and Food Sciences (faculty) 

Department of Nutrition and Food Sciences (two research associates, one o.o.s., 
and three graduate students) 

Provost 

Department of Psycholoqy (Chairman, four postdocs) 

School of Science (Dean) 

HARVARD January 17-19, 1978 

Department of Bioloqy (Chairman and faculty) 

Department of Bioloqy (one postdoc, four graduate students) 

Department of Mathematics (Chairman) 

Department of Mathematics (five Benjamin Pierce Assistant Professors) 

Department of Physics (Chairman, faculty, and two postdocs) 

School of Public Health (faculty) 

School of Public Health (three postdocs and three graduate students) 

NATIONAL SCIENCE FOUNDATION January 13. 1978 

Committee on the Role of NSF in Basic Research (Executive Secretary) 

NAVAL RESEARCH LABORATORY January 13, 1978 

Chemistry and Physics Sections (faculty) 

Chemistry and Physics Sections (fourteen NRC postdocs) 

GEORGE WASHINGTON UNIVERSITY January 10, 1978 

Medical School (Vice President for Medical Affairs, Dean for Student Affairs) 
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NATIONAL SCIENCE FOUNDATIQq - December 7, 1977r December 2, 1977 

Olemistry Research Section (Section Head, six staff members) 

E~ Sciences Research Section (Director) 

Physics Research Section (Program Director) 
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EXAMPLES OF QUESTIONS ASDD 
UNIVERSITY FACULTY/ADMINISTRATORS 

Definitions 

(1) What different titles do your postdoca hold? Do their responsibilities differ? 

(2) Have any of your postdocs been out of graduate (medical) school longer than 
three years? longer than six years? What were their previous positions? 

(3) What other doctoral research staff do you have that are not considere4 faculty? 
Do their responsibilities differ from the postdocs'? 

(4) How long are doctoral research staff expected to remain in these positions? 

(5) Is there a formal or informal research track parallel to the faculty tenure 
track? 

Contribution to Research 

(1) What do you consider a desirable mix of faculty, postdoca, other doctoral 
staff, and graduate students working on a research project? 

(2) Could some of the faculty or graduate students be replaced by poatdoca and 
other doctoral research staff? What effect would this have on the coat and 
productivity of your research? 

(3) What effect would reducing the number of postdocs and other doctoral staff 
have on your research? 

(4) What unique contributions do postdoca and other doctoral staff make to the 
research project (e.g., training permanent staff in specialized techniques, 
providing cross-fertilization of ideas among fields or laboratories)? 

(5) What fraction of the total intellectual input in a research project doe• the 
postdoc provide? 

(6) If only the most able half of the postdoctoral group were retained, would it 
have a sic;nificant impact on the department's reseatch productivity? 

Contribution to Educational Programs 

(1) Should postdocs be given any formal teaching responsibilities? To what extent? 

(2) Would it be possible to establish a dual position of postdoc and lecturer? 
Bas this been tried? 

(3) What contributions, other than formal teaching, do postdocs and doctoral 
research staff make to your program of graduate and undergraduate education 
(e.g., "substitute" teachinq, assistance in the lab)? 
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Training for Research Careers 

(1) In recruiting new faculty do you require postdoc experience? How much? 

(2) Do you discourage postdocs from remaining in your department more than 
two or three years? Why? 

(3) How frequently have your postdocs or doctoral research staff moved into 
permanent positions in your department? What is your policy in this regard? 

(4) Do you consider it desirable or undesirable for a Ph.D. to continue in the 
same department for his postdoc appointment? Why? 

Institutional/Department Policies 

(1) Who has the responsibility for reviewing appointments to postdoctoral 
positions? 

(2) What status does the postdoc hold? What benefits does he/she receive? 
Is he/she given adequate space, etc.? 

(3) Should more formal policies concerning postdoctoral appointments be 
established by the institution? 

Support Mechanisms 

(1) Approximately what fraction of the total support for postdocs in your 
department comes from federal fellowships, training grants, and research 
grants/contracts? What other sources of support are available? 

(2) Which of these mechanisms is most effective in terms of the productivity 
and cost of research? Which in terms of providing training needs? 

(3) What would you consider to be the optim\DD mix of funding mechanisms? 

Foreign Postdocs 

(1) What fraction of your postdocs are from foreign countries? How many of 
these received doctorates from U.S. universities? 

(2) What visa status do the foreign postdocs hold? Do they remain in this 
country after completing their appointments? 

(3) How are the foreign postdocs supported? Are they taking positions that 
might otherwise be held by U.S. citizens? 

(4) What unique contributions does the foreign postdoc make? 

(5) Should the number of foreign postdocs be increased or reduced? 
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Women and Minorities 

(1) Is the postdoctoral appointment an advantage or a hindrance to a waman or 
minority scientist planning a research career? 

(2) Have you encountered difficulty in recruiting women and minority scientists 
for postdoctoral appointments? If so, what are the major reasons for this 
(e.g., age, economic considerations)? 

(3) How successful have these groups been in finding permanent positions after 
the postdoctoral? 

Nonacademic Sector 

(1) Is postdoctoral training an asset or a liability to the graduate planning 
a career in research outside the academic sector? Has this situation 
changed in recent years? 

(2) To what extent are postdoctoral appointments in government and industrial 
labs used to recruit permanent staff? What other unique purposes do these 
appointments serve (e.g., strengthen the research program)? 

(3) What types of positions do postdocs in government and industrial labs take 
after completing their appointments? 

Future of Academic Research 

(1) In the face of reduced numbers of faculty openings in the next fifteen 
years, what possible solutions do you see to maintain the vitality of 
academic research (e.g., longer-term postdoctoral appointments, visiting 
assistant professors, incentives for early retirement)? 
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EXAMPLES OF QUESTIONS ASKED 
POSTDOCTORALS/GRADUATE STUDENTS 

(1) Did you have a realistic picture of the supply-demand situation in your 
field before entering graduate school? If not, would this information 
have influenced your career choice? 

(2) What was your primary motivation·for taking a postdoctoral appointment? 
What alternative employment possibilities did you consider? How many 
had to pay back significant loans for graduate education? 

(3) Are you satisfied with your current responsibilities? What improvements, 
if any, would you make? How much teaching do you do? How much freedom 
do you have in research? What benefits do you receive? What is your 
tax status? To what extent are you left out of the mainstream? Is this 
an advantage or disadvantage? 

(4) What are your future career prospects like? To what extent is it possible 
to convert a postdoctoral appointment into a permanent faculty position in 
the same department? How do you feel about a career in industry or govern
ment? a career in teaching? What process do you use to find a job? 

(5) In light of the shortage of tenured positions in academia, would you consider 
taking a five to ten year appointment? What other solutions to the shortage 
of permanent academic appointments do you see? 
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EXAMPLES OF QUESTIONS ASKED 
INDUSTRIAL/GOVERNMENT MANAGERS 

1. What are the disciplines and specialties in which your firm or aqency 
hires Ph.D.'s or postdoctorals? Do you prefer postdoctorals in some 
disciplines? 

2. Approximately what proportion of the Ph.D.'s hired in recent years (last 
two years) have had postdoctoral training? 

3. What are the activities (e.q., basic research, applied research, desiqn, 
analysis, consultinq, etc.) for which you hire Ph.D.•'s? Are postdoctorals 
hired for the same activities? 

4. What qualities do you look for in a Ph.D. and/or postdoctoral candidate? 

5. In qeneral, is postdoctoral experience viewed as an asset or liability? 
Are there situations in which your firm prefers postdoctorals (or others 
with extended academic experience) over new Ph.D.'s? 

6. Are postdoctorals offered a hiqher starting salary than new Ph.D.'s? 
How do the salaries of postdoctorals and Ph.D.'s coapare over the long run? 

7. What mobility do Ph.D.'s have in your organization? What are the activities 
and responsibilities to which they may move? Do you perceive a difference 
in the mobility (or adaptability) of Ph.D.'s and postdoctorals? 

8. In some disciplines (notably enqineerinq) a hiqh proportion of new Ph.D.'s 
and postdoctorals are foreign citizens without permanent visas, while the 
supply of United States Ph.D. qraduates has declined. What are your pbli
cies or practices with reqard to hiring foreiqn Ph.D.'s or postdoctorals? 

9. Does your firm or aqency itself offer tenporary postdoctoral appointments? 
What are your motives in doinq so? If you do not offer such appointments, 
is it possible you will do so in the future (or is the idea impracticable 
in your case)? 

10. What stipends are paid to those holdinq such appointments? What are their 
responsibilities? 

11. What are the career prospects like for these postdoctorals? Are they 
eliqible for permanent positions within the laboratory. 
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APPENDIX C 

SURVEY OF SCIENCE AND ENGINEERING DEPARTMENT CHAIRMEN 

CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF 
THE NATIONAL SCIENCE FOUNDATION 

THE ACCOMP ANYJNG I.ETIER requests your lllistance in this suney of science and engineering departments. 
PLEASE READ the instructions carefully and answer by printing your reply or entering an 'X' in the appropriate box. 
PLEASE COMMENT on any questions which you think require fuUer explanation. 

OMB No. 99-579002 
Approvaleapir• 
December JI, 19'79 

PLEASE RETURN the completed form in the enclosed envelope to the Commission on Human Resources, JH 638, National Research 
Council, 2101 Constitution Avenue, N.W., Washington, D.C. 20418. 

If you have any questions about the survey, please call Porter E. Coggeshall coUect at (202) 389-6552. 

L _J 

NOTE: 11iis information is soUcited under the authority of the National Science Foundation Act of 1950, as amended. All information 
you provide wiU be treated as confidential and used for statistical purposes only. Information wiU be released only in the form 
of statistical summaries or in a form which does not identify information about any particular penon. Your response is entirely 
voluntary and your failure to provide some or all of the requested information will in no way adversely affect you. 

DEFINITION: POSTDOCTORAL APPOINTMENT means a temporary appointment, the primary purpose of which is to provide for 
COJttinued education or experience in research usually, though not necessarily, under the supervision ofa senior men· 
tor. Jncludt only those appointmtnts held by indMduals with Plt.D. degrns or equivalent resNl'dl doctoratn. 

1 • ....., on the 8bowe definition, how mMY lndiwidueh cumntly I• of April 11791 hold full-time pondoctoral 8PPClintmenta in vour 
depertment7 18-91 

2. How mMY of these postdoctorll eppoini.• 

L hln held IPPOintmenta In your deputment for longer th• two y..,7 110.111 

b. NrMCI their doctorll ..... flOlll your deputment7 --- 112-131 

c. NrMCI their doctonl ..... flOlll foreltn uninnitia7 --- 114-161 

3. How -y of die poe1docloral mppolmw in your department - PRIMAAIL V ... part9d by uah of the followi .. _,..7 

Number supported 

U.S. federal research wants or contracts 

U.S. federal fellowships or training grants 

Nonfederal U.S. nationally ~rded fellowships 

University or state funds 

Sources from outside the U.S. 

Personal resources Ce.g., loans. family income, etc.I 

Other sources, pie .. specify below: 

Unknown 

(Column tot.i should match your 
answer to question 1 above) Total 

111-171 

111·191 

120-211 

122·231 

124-251 

121-271 

121-291 

130-311 

132-331 

269 
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4. Whmt is the _, ... sterti,. nlpend (1xcluclina dependwy llio-tl for full·ti- postdoctonl eppoint91S in your dlp1nn.nt 

who h- just compl1tld dtlir •ldu• tnin1,.1 I per yur 134·361 

5. Whmt portion of the postdoctortl 1PPOintlMnt1 in your ..._rtlMnt ere l'ftilwld 

L by the chlirmM or ..._rtlMnUI ldminiltrmtor1 

1 0 All 2 0 Most 3 0 Few 4 0 None 1371 

b. by the uniftnity or school ldminiltralion1 

1 0 All 2 0 Most 3 0 Few 4 0 None 1381 

6. Are postdoctorll IPPOintlls permitted to •u- primsy rnponsibility for t91ching - or more counes1 

1 0 Yes 2 0 No 1391 

If YES, how mll'ly postdoctorll eppoint91S ire tllChing - or more coune this ..-i.r1 --- l4CM11 

7. In the next four yeen epproximetaly h- meny students do YoU expect will 11m Ph.D • ..,_ (or equiwlllnt r11Hrch doctorltnl 
from your dlpertnMnt1 

Acldlmic y11r 

197&79 1979-80 1980-81 1981-82 

Number of Ph.D. degrees expected to be 1werded: 
142-431 144-451 146-'71 148-491 

8. How mll'ly of the 197&79 Ph.D. recipi1nt1induded1bon do you expect will t11k1 (or llrlldy h- -..tldl postdoctonil 
eppointments1 150-511 

9. In i.rms of their reseerch pert- while in.,...... .. trelnlng,, how do you compere recent Ph.D. recipients from your dlpert-nt 
who h- t11kln postdoctorll eppointmlntl widt dt1111 who did not t1kl postdoctor11s1 

Those who took postdoctorals were: 1 0 Generally of higher caliber 
2 0 About th• ltrne 

3 0 Generally of lower celiber 1521 

10. How meny in 11ch of the personnel .-PS below - lftllllld In r1111rch in your depertment (11 of April 197911 Include only full· 
time personnel who dftot9 11ignificent frection (epproxlmei.ly one·fourth or morel of thlir time to l'IMerch 1Ctiwiti11. Exclude 
personnel with joint eppointmenll in other .... rtmentl uni.. they ..,_ dte tnll/ority of their time to ectiwities in your clepertment. 

Full-timfl PllfSOnMI involwd 
in some I> 25%1 rt1111ardl Number of individu1ls 

Faculty 153·541 

Postdoctoral appointees (as defined on 1>1111! 11 155-581 

Other doctoral staff (e.g .• research scientists) 167-581 

Graduate research esistants 169-601 

Nondoctoral staff (e.g., technicians) 181-821 

11. a. How meny of the feculty r-archen induded above ire -nton or spomon of postdoctofll eppointees1 --- 163-641 

b. How meny of the "other doctor1l stiff" induded abowe are -nton or sponsors of postdoctorll appointees1 --- 165-661 
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12. •· Conlidering the totmlity of the aurnnt _....effort in your clepertrnent. me the -trillutions made by emch of 111• per1111wiel 
poups below to the OVERALL PRODUCTIVITY OF A RESEARCH PROJECT. U. the fallowint .m.: 

Contribution made by 

Faculty 

1 • essential 
2 • important 

Postdoctoral appointees I• defined on page 11 

Other doctor•! staff le.g., rese•rch scientists! 

Graduate research msisunts 

Nondoctoral staff (e.g .• technicians) 

3 • unimportmnt 
4 • cannot determine 

R•ting of contribution 

1871 

l•I 

1•1 

1701 

1711 

b. Uling the - .m. (.._.), r• the contributions of POSTDOCTORAL APPOINTEES (only) to-=" of the fallowing 91P1Ct1 
of the -rch project: 

Determining the bmic directions of the research project 

Intellectual vigor of the research effort 

Infusion of new research techniques 

Publication of research findings 

Training of graduate students 

Additional comments: 

R•ting of contribution 

1721 

1731 

1741 

1751 

1781 

13. Of the Int fift .. istlnt profnlors hired in your department, how mmilY hid •t •nv ti- in the pest held pondoctorll 
mppointrnents? --- 181 

14. How -Id you ch•recterize the job market for indiwidu.ls who h- completed postdoctor•I mppoini-nts in the l•t year ...., 
_,. SHking positions in academic research? 

1 0 Many more positions available than candidates 
2 0 Approximately the same number of each 
3 0 Many more c:.ndidates available than positions 
4 0 Uncertain 191 

1771 

15. Of the totll full·time postdoctoral mppointees in your department c- O•stion 11, how mMy •re foreign citizens (inducing thOM 
on either permanent or t91ftPOrWV wiAs)? ___ 11~111 

NOTE: If you have no foreign pos1doctoral appointees in your department, you have completed 
the survey. Thank you. 

If you DO HAVE one or more foreign pos1doctoral appointees in your department, 
pleaK answer the questions on.page 4. 
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11. How m.ny of dleM torei., postdoctor•ls 

•· •re primarily supported by IOUl'Cll not .....,111y nllil•blt to U.S. cltlnns? --- 112·131 

b. - prim•rily supported by U.S. fedtrml -ch gr ... 11 ... d GOntncts7 ___ 114-151 

c. hold mppointnMntl for which U.S. citlzw Md .aso bHn GOnlicltred • andidm•7 ___ CU~l71 

d. do you •JIPICt will re111rn h- ..,.r __.ting thtir mppointmtn11 In your dtputmtnt7 ___ Cl8·191 

17. Which of tht followint BEST dllcrlbtl tht rellON for eppointing foreign postdoctonls in your .,_trnent7 (Ch«k only one. I 

1 0 Because foreign 1Pplicants -re better qu1lifitd thin U.S. Clndidltes 
2 0 To utilize speci1I skills or tr1ining of these foreign scientists 
3 0 Because no qu1lifitd U.S. citizens -re ev1il1ble to uke postdoctor1I 1Ppointments 

4 0 Other ruson, specify 1201 

18. a.eel on rwctnt 1xperienw with foreign postdoctonl IPPQintMI In your deplrtment. in 111Mrll how do you comp1re tht contrlbu
tiOlls of this group with U.S. postdoctorll IPPQintMl7 

Foreign group About th• U.S. group 
is better um1 is better 

In terms of: 
Overall productivity of rese1rch 1211 0 2 0 3 0 
Determining the basic directions of the rese1rch project 1221 0 2 0 3 0 
I nt1llectu1I vigor of the resurch effort 1231 0 2 0 3 0 
Infusion of new rese1rch techniques 1241 0 2 0 3 0 
Publie1tion of rese1rch findings 1251 0 2 0 3 0 
Tr1ining of 11radu1te students 1281 0 2 0 3 0 

Addition1I comments: 

19. W. would likl to follow-up 1 sample of foreign citizens who currendy hold postdoctor.a mppointmtnts in U.S. uninnities. Would 
you kindly list tht names of .al tht foret., cltlz1111 on postdoctcnls in your deplrtment Ind tht Ute they stlrt9d7 

N1mes of foreign postdoctor1l 1ppointees Surting month and y11r 

128·291 

THANK YOU FOR YOUR COOPERATION 

127) 
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NATIONAL RESEARCH COUNCIL 
COMMISSION ON HUMAN RESOURCES 

2101 Constitution Avenue Washington, D. C. 20418 

COMMITTEE ON THE STUDY OF 
POSTDOCTORALS AND DOCTORAL RESEARCH STAFF 

Lee Crodzins, Chairman 
Massachusetts Institute of 

Technology 

Richard D. Anderson 
Louisiana State University 

Frederick E. Balderston 
University of California 

Berkeley, California 

Kenneth E. Clark 
University of Rochester 

Gerhart Friedlander 
Brookhaven National Laboratory 

Herbert Friedman 
Naval Research Laboratory 

John C. Hancock 
Purdue University 

Donald F. Homig 
Harvard School of Public Health 

Shirley Ann Jackson 
Bell Laboratories 

Ernest S. Kuh 
University of California 

Berkeley, California 

William F. Miller 
• Stanford University 

Nicholas C. Mullins 
Indiana University 

Thomas A. Reichert 
Carnegie-Mellon University 

Helen R. Whiteley 
University of Washington 

April 20, 1979 

Dear Colleague: 

The National Research Council has appointed a committee to study the policy 
implications of the changing role of postdoctorals and other doctoral research staff 
in science and engineering. During the last decade, in the face of reduced numbers 
of faculty openings, increasing numbers of young scientists and engineers have taken 
postdoct,>rals and other types of positions in universities and colleges as well as 
outside the academic setting. The accompanying survey requests information on the 
numbers of postdoctorals, faculty researchers, and other research staff in your de
partment and the contributions of these groups to the research effort. The last sec
tion of the questionnaire focuses on the contritiutions of foreign citizens holding 
postdoctoral appointments. 

The survey is sponsored by the National Science Foundation, but the survey 
records will be retained in the National Research Council. All information you pro
vide is to be used for purposes of statistical description only and its confidentiality 
will be protected. 

The survey results will provide a basis for the Committee's recommendations 
regarding federal and institutional policies. The success of this survey depends on 
your cooperation. Please return the completed questionnaire as soon as possible 
in the enclosed envelope. Thank you for your prompt assistance. 

Sincerely, 

Lee Grodzins 
Chairman 

Tlir N•tion11I Rrtr11rcli CoNncil i• tlir princip•I oper•fing •grncy of tlir N11tion11I Ac11ilrmy of Scirnces 11nil the N11tion11I Ac11ilrmy of Engineering 
to •f!rllr govrrnmrnt 11nil other org•niution• 
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• SURVEY OF SCIENCE Aht ~NGINEERING DEPAR1,Eh1 CHAIRMEN 
• QUESllCN l 

NUMBER Of POSIDOCS IN DEPAR1Mf~T 
SURVE• IOUl 

RESP DEP1S 1-2 J-4' 5-6 7-8 9-10 >10 

UL OEPAltTMENTS H 650 1601 2e.1 2.J.l 12.2 '·" 1.2 20.1 

h 

DEPARl,EhTAl FIELD h 

MATHEMATICAL SCI H 22 28 50.0 11.c; H.J 3.6 14'.J 

PttYSICS H 86 152 21.0 21.1 11.2 9.9 3.9 21.0 

CHEMISTRY H 82 162 9.9 1".2 9.3 l ... ... 9 54.l 

URTI- SCIENCES H 4'9 61 4'7.a 22 ... 19 ... 6.0 4.5 

ENGUEERING H 85 205 39.5 29.l 12.1 l.a J.9 6.a 
~ ...., 

AGRICULTUMAL SCIENCES H 38 65 4'4.6 33.a 1.5 u.a 6.2 ~ 

BIOSCIENCES-GRADUATE SCh H 104' 312 26.l 2J.1 12.6 6.J 12.9 1a.5 

810SCIENCES-MECICAL SCH H 105 UG 22.1 25.J 12.3 a.1 a.a 23.3 

PSYCHCLOGY H "5 u 3a.1 2c;.o 14.5 1.6 ..... 11.3 

SOCIAL SCIENCES H 34' 58 53.4 11.2 19.0 10.3 

.. 
DEPART,ENI ~llHI~ H 

PRIVAIE INSlllUTIOh H 262 55a 26.2 11.a 12.9 ••• 6.6 2a.9 

PUBLIC INSTITUTION H Ha 100 30.l 26 ... u.c; 1.a J.5 16 ... 

.. 
DEPARno1 """ h 

FIVE CR 'ONE PCSTDCCS H 280 161 25.8 15.5 15.1 43.6 

FEWER fhAN FIVE POSICOCS H JJO 84'C 54'.a 4'5.2 
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• SURVEY Of SCIENCE A~t ENGINEERING DEPARlMENl CHAIRMEN 
• QUESllCf\ 2 

TOTAL HELD AP'1 PHO IN Pt<D FROM 
DEPTS PCSl- >2 YEHS SAME DEPl FCRE IGN DEPT 

RESP DCCS N • N ' ~ I 

ALL DEPARlMENTS H 647 12051 2830 23.5 1189 9.9 364'0 30.2 

H 

DEPARlPE~IAL FIELD tt 

MATH EMU ICAL SCI H 21 151 19 u.1 22 14'.0 35 22.J 

PHYSICS H 16 lZD ]69 21.1 199 15.5 294' 22.9 

CHEMISTRY H 12 2fl4'fi 531 20.3 24'2 9.l lOH 4'1.0 

EARlt SCIENCES H 4'9 2"5 4'6 u.1 56 22.9 64' 26.I 

ENGINEERING H , .. fil4' 1]5 14'.8 202 22.1 391 4'] ... 

"' .....J 
U1 AGRICULTUMAL SCIENCES H 38 222 52 23.4' 2• 10.1 4'1 21.2 

BIOSCIENCES-GRADUATE SCH H 104' 2817 "" 2].3 221 1.1 119 24'.9 

!IOSCIE~CES-MEDICAL SCH H 104' 3220 930 28.9 16] 5.1 91" 21 ... 

PSYCHOLOGY H .. , 2ll .... H.I Jl 11 ... .., 16.5 

SOCIAL SCIENCES H 34' 2Cl 24' 11.t 29 , ..... 4'0 19.9 

H 

CEPART~ENT ~ITHI~ H 

PRIVATE INSTITUTIO~ H 261 "74'C 104'0 21.9 "86 10.3 14'22 30.0 

PUBLIC INSTITUTION H 386 1311 1190 24'.5 703 9.6 2218 .JO.J 

H 

CEPARTPUT "ITh H 

FIVE CR MORE POSTOGCS H 280 10011 2370 23.5 862 8.6 ]164' 31 ... 

FEWER THAN FIVE POSTCOCS H J6J 1980 4'60 21.2 321 16.5 4'16 2 ... 0 
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• SURVEY CF SCIE~CE A~C ENGINEERING OEPARIMENI CHAIR"E~ 
• '"ESllO 3 

PRIMARY SCUACE Of SUPPORT fOR APPOINl"Eltil 

TOTAL fE:OL FECL UNIV/ 
OEPTS POSI- RSMCH FELL/ OTHER STAIE fRGN o .. ti 

RESP DOCS GRANT TRNEE FELL FUltiOS SRCE RSRCE Cit-ER UNKN 

All DEPARTMENTS H 6•H 12051 61.6 n.o ... 2 1.0 ..... .1 .... .5 

h 

DEPARTPEltiTAL FIELD H 

MATHEMATICAL SCI H 21 157 37.2 1.c; .6 .. 5.5 9.6 1.9 .6 2.6 

PHYSICS H 86 1283 86.0 .5 .3 t.o 2.6 1.6 

CHEMISIRY H 80 26 .. c; 12.5 5.0 3.0 ... 6 J.6 .5 10.6 .2 

EARTt: SCIENCES H .. 9 2•!5 n.1 3.J 1.6 !5.J .... 1.6 ... 
"' -.a ENGINEERING H 85 .... 1 ... 6 2.8 •• 5.5 1.1 .1 e.o .... 
CJ\ 

AGRICULTURAL SCIENCES H 38 222 5J.2 .... • !5 23.9 6.J 8.6 J.6 

BIOSCIENCES-GRADUAIE SCH H 103 2881 60.1 22 ... 5.J !5. !J J.8 .1 2.1 .6 

BIOSCIENCES-MEDICAL SCH H 103 J220 .. 6.1 JI.I 1.5 1.0 J.5 .1 J.3 

PSYCHOLOGY H •5 2n JO.O ...... J.1 6.6 11.1 ... o ••• .1 

SOCIAL SCIENCES H 3• 201 15.9 .. 2.1 5.0 1.0 16 ... ... o 5.0 ... o 

H 

DEPARTPEltil .. ITHI~ .. 
PRIVATE INSTITUTION H 260 •HO 60.1 20.2 '·" 4.5 ... 8 •• J.3 ·" 
PUSLIC INSTITUTION H JI• 1311 62.2 15.0 3. !5 8.6 ... 2 .6 5.8 .!J 

H 

DEPARTflOT "1Tf4 ., 
FIVE OA MORE PCSTOCCS H 217 10011 61.8 n.• ... , 6.0 ... 2 .6 ... 8 .5 

FEWER THAN FIVE PCSTDOCS H JU 1980 60.3 15.0 l.6 11.9 5.2 1.0 ... , .z 
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• SURVEY ~F SCIENCE A~C ENGINEERING OEPAAlMENI CHAIRME" 
• CUESlUJf\ 4' 

AVERAGE SIARTING STIPEND 

SURVEY TOl AL llOK- lllK- 112K- llJK- ll4K- Sl5K- ll6K-
RESP DEPlS <SlOK 10999 11999 12999 13999 14999 15999 16999 >111K 

All DEPARTMENTS " 603 1601 4.0 26.5 14.6 21.6 9.1 1.1 6.5 ... s •• s 

H 

DEPART'E~TAL FIELD H 

MATHfMAllCAL SCI H 18 28 ... 2 1.3 12.5 12.s 4.2 20.1 16.J 20.1 

PHYSICS " 81 152 9.0 11.2 28.J 29.7 9.J 6.2 

CHEMISTRY H 80 U2 1s.o , ..... 26.J 21.1 2.s .6 

EARlH SCIENCES tt .... 61 1.1 l. 7 10.J 22.4 2 ... 1 19.0 8.6 ll.l 

"' ENGIJ\EERING H 81 205 s.1 4.1 2.1 21.0 1.1 13.8 13.3 15.9 16.9 
-.I 
-.I 

AGRICULlURAL SCIENCES H 36 65 3.2 11.3 30.6 8.1 12.9 16.1 8.1 9.7 

BIOSCIENCES-GRADUAIE SCh H 98 312 S.4 J4.J 16.l 2 ... 0 6.9 5.1 4.6 .9 2.6 

BIOSCIENCES-MEDICAL SCH H 100 430 .1 41.0 19.9 23.J 8.1 1.9 2.CJ .1 .1 

PSYCHOLOGY H 40 62 3.6 so.a s ... 19.6 10.1 3.6 1.1 

SOCIAL SCIENCES H 25 " 4.1 3 .... 18.6 14'.0 9.3 1.0 U.6 

H 

DEPARTflE~l ~llHIN .. 
PRIVATE INSTITUTION H 245 558 3.1 J2.3 u.o 20.1 9.4 9.0 1.1 l.l 2.11 

PUBLIC INSTJTUllON H 358 1043 ... s 23 ... 15.4 22.4 10.0 7.6 6.2 5.1 s ... 

tt 

DEPARTflUI ~ITH .. 
FIVE OR MORE PtSTDOCS H 268 761 ... 3 3,..8 17.9 17.9 9.8 6.C 3.9 2.6 2.1 

FEWER THAN FIVE POSlCCCS H 335 8"o 3.6 18.6 11.1 2s.1 9.1 10.1 9.0 6.2 •·l 
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• SURVEY Cf SCIENCE A~C ENGINEERING DEP•~TMENI CHAIRME~ 
• QUESTIO 5 

PCRTIDN Of POSTDOC APPCINTMENTS REVIEWEC BY 
DEPT CHAIRMEN UNIVERSllY ADMIN 

SURVEY TCTAL 
MESP DEPlS ALL MOST FEW NONE ALL flCSJ FEW NONE 

ALL DEPARTMENJS H ~46 l6Cl 58.2 11.1 12.5 17.5 43.2 3.5 1.1 .... 2 

H 

DEPARJflE~JAl FIELD H 

MATHEMATICAL SCI H 21 28 11.8 '·" 14.1 43.5 ... 3 52.2 

PHYSICS H 15 152 59.3 11.J 12.0 17.J .. 1.2 .1 10.4 41.1 

CHEMISTRY H 81 162 39.1 6.2 23.6 Jl.l 32.5 1.9 11.1 53.9 

EARTH SCIENCES H 49 61 73.l 6.0 4.5 16.4 59.4 40 •• 

"' ....J 
ENGINEERING H 85 205 11.2 6.J '·' 14.6 55.CJ 4.6 u.J 28.2 

Q) 

AGRIC~LJURAL SCIENCES H 38 65 72.3 16.9 6.2 4.6 45.2 11.J 12.9 Jo.• 

BIOSCIENCES-GRADUATE SCH H 104 312 56.l 5.4 16.CJ 21.0 47.2 3.6 5.0 ..... 2 

BIOSCIENCES-MECICAL SCH H 105 430 53.3 24.0 11.2 11.6 31 ... ... 6 3.9 .0.1 

PSYCHOLOGY H 45 t2 62.9 a.a .... 24.2 4'3.1 3.4 3 ... 50.0 

SOCIAL SCIENCES H 3J 51 61 ... 3.5 u.1 22.e 57.CJ 14.0 211.1 

H 

DEPARTPE~T ~ITHIN .. 
PRIVATE INSTITUTION " 260 558 64.0 13.8 6.3 15.1 46.2 4.1 6.6 42.4 

PUBLIC INSTITUTION H J86 1043 55.1 10.6 15.9 18.5 4'1.6 2.9 1.1 48.3 

H 

DEPARTflDT "ITH H 

FIVE OR MORE PCSTDCCS " 219 161 53.8 10.J 15.5 20.4 4'3.0 1.1 8.l 46.5 

FEWER THAN FIVE PCSTDOCS H 361 840 62.2 n.a 9.8 15.0 43.3 5.2 5.5 .... o 
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• SURVEY Of SCIENCE IPID ENGINEERING DEPIJJMEN1 CHAIRMEN 
• C:IJES 11 CPI 6 

PCS1DOCS ONE OR "llRE 
SURVEY TDUL PEA" 11 TED PCSJDOts 

RESP DEPTS 10 lfACH 1UCHING 

ALL DEPARTMENTS H 6<\3 16Cl 27.2 14.9 

.. 
DEPART,,ENTAL FIELD H 

MATHEMATICAL SCI H 21 28 59.3 40. 7 

PHYSICS H u 152 41.2 26 .... 

CHEMISTRY H 82 162 21.2 11.1 

EARTti SCIENCES ... "' n 25.4 16.4 

Et.:GIPIEEJUNG H 85 205 43.9 34t.l 

"' ..... 
ID 

AGRICULTURAL SCIENCES H 3l 65 25.4 14.3 

BIOSCIENCES-GRADUATE SCH H 103 312 19.6 6.0 

BIOSCIENCES-MEClCAL SCH H 104 UC 12.s 6.4 

PSYCt-OLCGY H 45 62 67.7 25.8 

SOCUL SCIENCES H H 58 34.S 22.4 

.. 
OEPART"ENT lllTHlN H 

PRIVATE INSTITUTICPI H 258 558 23.J H.4 

PUBLIC INSTITUTION H 385 10"3 29.2 15.2 

H 

DEPARTP.EPIT lllTH .. 
FIVE OR MORE PCSTDCCS H 211 761 26.l 16.5 

FE~ER THAN FIVE PCSTDOCS H 366 84t0 28.l 1 J.4 
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• SURVEY QF S'IE~CE AhC ENGl~EERING DEPAR1MEN1 CHAIR"EN 
• QUESTICh 1 

P~o·s 10 IE A .. ARDED IN 4 yp 
SURVEY lOTAL PRCJECIEC 

RE:SP DEPTS 78-79 79-80 80-81 81-82 GMCi .. 1H 

All DEPARTMENTS H 6'415 l6Cl ~188 10124 10029 100]0 109.2 

ti 

CEPARJ,EhJAL FIELD H 

MA1HEIUTICAL SCI H 22 28 195 111 182 169 16.7 

PHYSICS H 16 152 897 HI d80 IH 98.6 

CHEM IS TAY H 81 162 16"1 1163 1155 1790 109.1 

EARU SCIENCES H "' u 281 326 315 329 111.1 

ENGlhEERING H 85 2C5 1469 1618 1592 1642 111.8 
N 
CX> AGRICULTURAL SCIENCES H JI 65 313 U2 45t 482 129.2 0 

810SCIENCES-GAAOUATE SCH H 103 312 2015 2247 2250 2202 109.3 

!IOSCIENCES-MEDICAL SCH H 104 430 1122 1211 1356 Ult 117.6 

PSYCHCLOGY H 44 62 179 814 803 159 97.4 

SCCIAL SCIENCES H 34 58 416 4U 437 454 109.l 

.. 
DEPAAT,tNl .. IJHIN H 

P~IVATE INSJJTUTIOh H 260 551 323] 3540 3366 3405 105.3 

PUBLIC INSJITUTIQN H 385 100 5955 6584 6663 6625 111.1 

H 

DEPARJf'EhJ llllJH H 

FIVE CR f'ORE PCSJDCCS H 271 7U 5816 6285 6150 6020 102.5 

FEWER JHAN FIVE POSTDOCS H 368 8'410 3112 3839 3819 4010 121.1 
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• SURVEY Cf SCIENCE AhD ENGINEERING DEPART,EN1 CHAIRMEh 
• 'UESllO 8 

DEPIS 78-H UKING 
RESP PHD'S PCS1CCCS 

ALL DEPARIMENIS H 603 HU 39.3 

H 

CEPART~EhTAL FIELD H 

MATHEMATICAL SCI H 22 U5 25.1 

PHYSICS H 79 897 4'6.4' 

CHEMISTRY H 76 16"1 4'0.J 

URJlo SCIENCES H •4' 211 37.7 

ENGINEERING H 79 HH n.• 
N AGRICULTURAL SCIENCES H 34' 373 H.2 0) .... 

BIOSCIENCES-GRADUATE SCH H 99 2015 5J.O 

BIOSCIENCES-MECICAL SCH " 97 1122 79.4' 

PSYCt-llLCGY H "' 77~ 15.• 

SOCIAL SCIENCES H 32 4'16 11.1 

H 

DEPARl,EhT ~JTHI~ H 

PRIVATE INSTIT~TICh H 20 J2U 4'3.2 

PUBLIC INSTITUTION " 360 5955 n.2 

~ 

DEPARl'EhT .. llH H 

FIVE CR MORE PCSTDCCS H 262 5816 4'4'.2 

FEWER 1HAN FIVE PQSTDDCS H 3"1 3312 30.6 
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• SURVEY Of SCIENCE A~C ENGINEERING DtPARTMEN1 CHAIRMEN 
• ClUES JICN 9 

PCSTDOCS COMPARED WITH CTHER GRADUATES 

SURVEY TOTAL BETTER LESS 
RESP DEPTS CllALIFIED SAME CUAUFIED 

ALL DEPARTMENTS H 536 l6Cl 39.3 56.7 4.0 

H 

DEPARTMENTAL FIELD H 

MATHEMATICAL SCI H 11 21 45.1 54.2 

PHYSICS H 14 152 n.6 ..... 1.5 

CHEMISTRY " 7l U2 45.1 54.CJ 

URI .. SCIENCES H J9 61 35.8 64.2 

"' 
ENGINEEMING tt 70 205 26.J 61.7 u.o 

CX> 

"' AGRICULTURAL SCIENCES H 32 65 10.9 69.l 20.0 

BIOSCIENCES-GRADUATE SCh H 91 J12 ]9.2 51.0 2.1 

BIOSCIENCES-MECICAL SCH H "' 430 57.0 41.3 1.6 

PSYCHCLOGY H 42 62 22.4 '"·l J.4 

SOC UL SCIENCES H 25 51 23.3 69.8 1.0 

" 
DEPARTME~T ~ITHIN H 

PRIVATE INSTITUTION H 221 551 41.6 55.3 3.2 

PUBLIC INSTITUTION H JOI 1043 Jl.O 57.5 4.5 

tt 

OEPART .. Dl WITt4 H 

FIVE CR "ORE PCSTDtCS H 240 761 .. 3." 53.4 J.2 

FEWEM THAN FIVE PCSJDOCS H 296 ... c 35 ... 59.I 4.8 
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• SllMVEY CF S'IElllCE AhC ENGINEERING DEPARJMENT CHAIRMEN 
• 'UES TIOI\ 10 

F~LL-TIME lESEARCH PElSOJoNEL 
JOUL 

DEPTS RSRCH FACULTY POST DOCS CJHER PHOS GRAD RA 1 S OTHfl STAFF 
RESP STAFF " • .. • " • N • N • 

All DEPAAHtENTS H 645 91617 27223 2•.1 12051 lJ.2 Jl11 J.5 JJ405 J6.5 15767 n.2 

H 

CEPAAT~ENTAL FIELD h 

MATHE .. ATICAL SCI H 21 1411 1JI 49.6 151 10.6 " 6.1 J91 26.7 lH 1.1 

PHYSICS H 16 •Jll Jl11 JJ •• UIJ u.1 421 ... 6 JU4 JJ.4 U61 14.5 

CHEMISTRY H 11 13114 3266 24.9 2649 20.2 236 1.1 60J5 46.0 921 1.1 

EARTH SCIENCES H 49 3561 939 26.J 2U 6.9 20• 5.9 1641 46.2 H6 H.1 

ENIOINEElllNG 

"' 
H 15 12523 3469 21.1 914 J.J 26J 2.1 692• 55.3 95J 1.6 

(X) 
AGRIC~LTURAL SCIENCES H 38 5372 1508 21.1 222 "·' 151 2.• 2125 JCi.6 1359 25.J l.tJ 

BIOSCIENCES-GRADUATE SCH H 103 22641 6101 29.6 2117 12.1 15• 3.4 1513 JJ.4 4115 20.1 

8lOSCIENCES-MEOICAL SCH H 105 18463 5191 21.1 3220 "·" 136 ... o JU• 21.J 5316 29.2 

PSYCHOLOGY H •5 J512 1461 41.6 2n 1.1 241 1.1 ll6J JJ.I 361 10.4 

SOCIAL SCIENCES H 32 1555 161 41.9 201 12.9 .... 2.1 •82 Jl.O 61 ... , 
H 

DEPAltT~Et.T .. JTHJN ti 

PR.I VATE JNSf JTUTJOJo H 259 29529 8421 21.5 47"0 16.l lJCi• ... 1 lOU6 , ... , .... JI 16.4 

PUBLIC IJoSTITUTION H Jl6 62011 11102 J0.3 nu 11.1 1111 2.9 2J269 31.5 10929 11.6 

H 

CEPAR.,OJ .. llH H 

Fl~E CA MORE PCSTDCCS ti 211 56411 15191 26.t 10011 u.9 2257 ... o 19652 , .... 9241 16.4 

FEWER THAN FIVE POSTDOCS H , .. 35199 ll0J2 , ... 2 l9IO 5.6 U4 2.6 U15J Jt.I 6520 11.5 
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• SURVEY CF SCIEtlCE •Pit ENGINEERING DEPARJMEN1 CHAIRMEN 
• QUES11Ctl 11 

DEPTS TOUL PCSTDCC "ENTORS TOTAL PCSTDOC flENTORS 
RESP FACUUY " • NONFACULTY N I 

All DEPAllTMENTS H 630 21223 lHI 21.8 3171 112 l.5 

H 

CEPART,EtllAL FIELD .. 
MATH£'4ATICAL SCI H 19 138 llO 1".CJ CJl " ....... 
PHYS JCS H 85 3117 952 30.0 421 21 •• 9 

CHEMISTRY H 11 3266 UOl 39.8 236 17 1.2 

EAR Tt. SCIENCES H '118 ~39 217 23.1 209 6 2.9 

ENG I PIEE RI t.G H 82 3'1169 715 20.6 263 3 1.1 
...., 
CX> AGRICUL1URAL SCIENCES H 37 l!CI 111 12.0 158 3 1.9 
~ 

BIOSCIENCES-GRADUATE SCH H 103 61Cl I 94'11 29.0 759 l5 2.0 

BIOSCIENCES-MEDICAL SCH H 102 51Ci7 2095 40.3 7.36 20 2.1 

PSYCHGLOGY H 0 1"61 2CB 14.2 24t8 23 9.3 

SOCIAL SCIENCES H 30 lU 118 15.5 "" 
H 

DEPART,ENT .. IT .. ltl .. 
PRIVATE INSTITUllOh H 252 8'1121 3066 36 ... UH 4t2 3.0 

PU~LIC INSlllUTION H 378 18E02 4715 25.4 1111 10 3.9 

H 

DE PAR lflDT • JTH .. 
FIVE OR MOME PCSTDCCS H 275 1!51 Cfl 5129 37.7 2251 84 J.1 

FE~ER THAN FIVE POSTCOCS H 355 12C32 2112 17.6 91" 28 3.1 
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• SURVEY Cf SCIENCE lhC ENGINEERING DEPAAIMEN1 CHAIRMEN 
• QUES JIU llAl 

FACULTY COt.TRIBUTION TO RESEARCH EfftA1 
UNIM- t.Ct.E CAt. 1 T 

SURVEY TOTAL ESSE- IMPC- PORT- IN DElEA-
RESP OEPIS t.11AL RUt.T ANT DEPT llllNE 

ALL DEPAAIMENIS " 6.U 1601 94.l 2.6 ... .9 1 ... 

., 
DEPART,ENTAL FIELD H 

MATHEMA11CAL SCI H 21 21 88.9 3.1 l.4 

PHYSICS H H 152 96.7 1.J 2.0 

CHEMISTRY H 81 U2 ti6.9 1.1 

EARJH SCIENCES H 49 61 89.6 6.0 4.5 

~ 
ENGINEERlt.G H 85 2C5 98.0 2.0 

CX> 
U1 AGRICULTURAL SCIENCES H JI 65 ti6.9 J.I 

BIOSCIENCES-GRADUATE SCH H I04 372 95.2 1.2 1.J .J 

BIOSCIEt.CES-MEOICAl SCH H 105 00 91\.2 3.5 1.2 1.2 

PSYCHOLOGY H .., 62 til.9 4.8 J.2 

SOCIAL SCIENCES H JJ 51 80.4 1.1 J.6 8.9 '·" 
H 

OEPART,Et.T "ITHlh " 
PRIVATE INSTITUTICt. H 261 558 95.5 1.J l.J 2.0 

PUBLIC INSTITUTION H 386 IOU 94.2 J.J .1 .1 1.2 

H 

DEPARHIEhT "I TH H 

FIVE OR MORE PCSTDCCS H 218 161 95.5 2.2 .1 ... 1.2 

FEWER 1HAN FIVE PCSTOOCS H JH 81\0 93.9 2.9 .2 a.J 1.1 
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• SURVEY Cf SCIENCE At.C ENGINEERING DEPARTMEN1 CHAIRMEN 
• QUEST ICtt l2A2 

POSTDOC CONTRIBUTION TO RESEARCH EFFCR1 
UNIM- CAt. 1 T 

SURVEY JCJTAL ESSE- IMPC- PORT- DETER-
RESP DEPTS N1 JAL RUftT ANT MINE 

ALL DEPARTMENTS H 647 16Cl 34.4 60.5 1.6 3 •• 

H 

CEPARTMEN1Al FIELD H 

MATHEMATICAL SCI H 21 21 40.7 40.l J.7 14.1 

PHYSICS H 86 152 Jl.5 51.6 J.9 

CHEMISTRY H 11 162 35.2 62.9 .6 1.J 

EARTH SCIENCES H 44i 67 34.J 54J.l 1.5 4.5 

ENGlt.EERJNG H 15 2C5 25.9 66el l.3 
~ 
CX> AGRICULTURAL SCIENCES H Je 65 9.2 14.6 3.1 3.1 0\ 

llOSCIENCES-GRADUATE SCH H 104 312 Jl.l 65.6 2.4 .3 

BIOSCIENCES-MEDICAL SCH H 105 430 46.J 11.9 1.t 

PSYC .. CLOGY H •5 62 24.2 62.9 4.1 1.1 

SOCI Al SCIENCES H J3 " 19.6 48.2 16.I 16.1 

H 

DEPAR1,Et.T ~ITHIN H 

PRIVATE INSllTUTICh H 261 551 u.o 54.0 1.4 J.6 

PUBLIC INSTITUTION H 386 1043 30.9 64.0 l.l J.4 

H 

CEPM1'Et.T .. ITH ., 
FIVE OR MORE PCSTDCCS H 211 761 43.9 54.0 .9 1.2 

FEWER THAN FIVE POSICOCS H 369 840 25.9 66.4 2.3 5.5 
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• SURVEY OF SCIENCE A~C ENGINEERIN' DEPARlMENl CHAIRMEN 
• QUESllCN l2A3 

CTHER PHD 1 S CONTRIBUTION TO RESEARCH EFfCRT 
UNIM- ~UE CA~ 1 1 

SURVEY TOTAL ESSE- IMPC- PORJ- I Iii DEJEll-
Rt:SP DEPTS ~TIAL RUM ANT DEPT MINE 

Ill DEPARJMENTS H fl<\7 16Cl u.o 25.] 2.J 54.7 2.1 

H 

DEPART"E~JAL FIELD H 

MATHEMAJICAL SCI H 21 28 1".8 u.5 59.] le<\ 

PHYS JCS H 16 152 15.8 32.2 1.J 46.1 •• 6 

CttEMISTRY H 81 162 J.1 21.0 6.J 54.l 8.8 

EARTH SCIENCES H 4CJ 61 17.9 29.CJ <\9 • .J .J.O 

"' UIGl~EER llllG H 85 205 10.1 17.6 2.<\ 67 • .J 2.0 
CX> ...., 

AGRICULTURAL SCIENCES H JI 65 20.0 15.4 1.5 60.0 J.1 

BIOSCIENCES-GRAOUAlE SCh H 104 372 22.a 26.1 1.1 •9.Z .8 

BIOSCIElllCES-MEDICAL SCH H 105 uo u.5 29.3 2.J 5J.l 1.2 

PSYCHOLOGY H 45 62 14.5 n.1 J.2 58.1 6.5 

S04:UL SCIENCES H J3 51 14.J 10.1 3.6 71.4 

h 

DEPARJMENT ~ITHlh H 

PRIVATE INSTITUTICN H 261 558 16.9 21.1 2.5 50.0 2.9 

PUdLIC INSTITUTION H l86 100 l<\.1 24.0 2.1 51.3 2.6 

H 

CEPARJ"DT .. ITH .. 
FIVE OR MORE POSTDCCS H 218 161 n.1 31. l 2.8 .<\.1 J.1 

ftWER THAN FIVE PCSTCOCS H ]64) 840 12.6 20.0 1.8 63.8 1.8 
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• SURVEY Of SCIENCE Aht ENGINEERING DEPARTMENT CHAIRMEN 
• QUESTICN 12A4 

GRAD RA'S CONTRIBUTION TO RESEARC~ EFFCRT 
UNIM- NOt.E CAt.•T 

SURVEY TOUL ESSE- IMPC- PDRJ- JN DUER-
RESP DEPTS r.llAL RTAhT ANT DEPT MINE 

All DEPARJMENTS H 6"1 1601 Jl.2 5J.O 1.5 10.6 J.l 

H 

DEPARTMENJAL FIELD H 

MATHEMATICAL SCI H 21 21 1.4 55.6 J.1 25.9 1.4 

PHVSICS H 86 152 Jl.6 55.3 .1 9.9 2.6 

CHEMISTRY H 81 162 45.9 41.2 1.J 5.7 

EARJH SCIENCES H 49 n 29.9 58.2 J.O 6.0 J.O 

I\) 
ENGlt.EEMlNG H 85 205 62.0 21.1 .s 6.8 2.9 

Q) 
Q) AGRICULTURAL SCIENCES H J8 65 46.2 44.6 J.1 6.2 

BIOSCIENCES-GRADUATE SCH H 104 J12 JO.• 6C.I 1.J J.8 J.I 

BIOSCJENCES-MECICAL SCH H 105 UC 15.1 59.J 1.9 11.9 5.8 

PSYCHOLOGY H 45 62 22.6 51.1 U.9 •• s 
SOCIAL SCIENCES H JJ 51 10.7 51.I J.6 J0.4 J.6 

H 

tEPARTflEHJ .. JTHIH H 

PRIVATE INSTIJUJICN H 261 551 27.J 52.5 2.2 14.0 4.0 

PUBLIC INSTITUTION H 386 100 JJ.l 53.2 1.2 8.1 J.6 

H 

CEPARTflEt.T .. ITH H 

FIVE OR MCRE POSTDCCS H 211 761 J0.2 54.I 1.1 10.1 2.9 

FEWER THAN FIVE POSTCOCS H 369 840 J2.2 51.4 1.1 10.4 4.4 
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• SURVEY Of SCIENCE A"C ENGINEERING DEPARTMENI CHAIRME,. 
• QUES f 10 12'5 

CTHER STAFF'S CONTRIBUTION T~ RESEARCt EFFORT 
UNIM- ,.Clt.E CA"'' 

SURVEY TOTAL ESSE- IMPC- PORf- I,. DEfER-
RESP DEPTS UUL RU,.T ANT DEPT fllNE 

ALL DEPARTMENTS H 641 l6Cl 26.5 so ... 2 ... 15.6 5.1 

H 

DEPART,ENTAL FIELD H 

MATHEllATICAL SCI H 21 28 J.7 18.5 '·" 55.6 14.8 

PHYSICS H 16 152 21.1 45 ... 2.0 27.6 J.9 

CHEMISTRY H 81 162 u.2 "'·' 5.1 n.s 6.9 

EARTH SCIENCES H ... 61 26.t ...... ... 5 H.9 t.o 

N ENGUEERING H 85 205 21.a .. , .. 2.• 16.l s ... 
Q) 

'° AGRICULTURAL SCIENCES H 38 65 52.3 .. o.o 1.1 

BIOSCIENCES-GRADUATE SCH H 10 .. 312 21.5 60.2 1.1 10.8 6.5 

BIOSCIENCES-MECICAL SCH H 105 430 35.l 55.J 1.2 6.0 2.J 

PSYCt:OLOGY H "5 62 n.1 "'·" l.6 21.0 u.J 

SOCIAL SCIENCES H 33 51 U.9 a.t ••• 60.J J.6 

.. 
OEPARl'-ENT ~JIHIN H 

PRIVATE JNSIJTUTIC" H 261 558 25.9 4'6.2 ... , 11.2 5.4' 

PUBLIC INSTITUTION H 386 10"3 26.9 52.6 l.J 1".2 .... 
H 

CEPARTflOT .. UH .. 
FIVE OR MORE PCSTDCCS H 218 JU 24.6 53.6 2 ... H.6 .... 
FEWEK THAN FIVE POSTDCCS H J69 8"0 21.2 41.6 2.4' 16.6 5.2 
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• SUR~EY OF SCIENCE AND ENGINEERING DEPARTMENT CHAIR"EN 
• QUESTICf\ 1281 

PDSTDOC CONTRIBUTION IN DElERMINING 
BASIC DIRECTIONS Of RESEARC~ PROJECT 

UNIH- CAN'T 
SURVEY TOT Al ESSE- IMPC- PORI- DEIEA-

RESP DEPIS f\TUL RUU ANT "INE 

ALL DEPARJ"ENlS H 624 l6Cl 6.9 62.5 26.l 4.5 

H 

DEPART"ENIAL FIELD H 

MAJHEMAI ICAL SCI H 19 21 12.0 J6.0 21.0 24.0 

PHYSICS H ... 1!2 2.0 51.0 36.2 1.1 

CHEMISTAV H 79 162 74.8 21.9 3.2 

EARTh SCIENCES H 48 61 9.1 68.2 19.l 3.0 

II.> ENGlt.EERING H 81 205 5.1 51.G 40.J J.6 

'° 0 AGRICULTURAL SCIENCES H 31 65 12.5 53.l 25.0 .... 
BIOSCIENCES-GRAOUATE SCH H 102 312 1.2.8 64.2 2J.O 

BIOSCIENCES-HEDICAL SCH H 103 00 3.3 61.a 24.2 4.5 

PSYC~CLOGY H 44 62 9.8 63.9 u.1 u.1 

SOGI AL SCIENCES H 2l 51 22.2 53.3 15.6 ••• 
H 

DEPART"ENT ~ITHI~ H 

PRIVATE INSJITUTIO' H 246 558 1.0 66.9 22.a J.4 

PUBLIC .INSllTUllON H Jll 100 6.9 60.2 21.1 5.1 

H 

CEPARTflEU .. ITH H 

FIVE QA MORE PCSTDCCS H 210 761 6.1 61.0 22.6 ... , 
FEWER THAN FIVE POSTDOCS H 354 840 7.6 58.4 29.J ... 1 
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• SURVEY OF SCIENCE A•O EN,INEERING DEPARTMENT CHAIR,E• 
• QUESTIO 1282 

POSTDOC CONTRIBUTION TO INTELLECTUAL 
~IGCR Gf THE RESEARCH EFFORT 

UNIM- CAN'T 
SURVEY TOT Al ESSE- IMPC- PORT- DETER-

RESP DEPlS NTIAL RT.AU ANT MINE 

All DEPARTMENTS H 62 .. l6Cl 35.2 60 ... 1.9 2.5 

H 

OEPART,E•TAL flELD H 

MATHEMATICAL SCI H .. 28 .. ... o .. a.a e.o 

PHYSICS H '" 152 33.6 62 ... ... o 

CHEMISTRY H 79 162 32.9 65.2 .6 l.J 

EARTH SCIENCES H "' 6l 30.3 69.J 

II.> 

'° 
ENGlfliEERING H 81 205 29.l 6 ... 3 J.6 J.l 

.... 
AGRICULTURAL SCIENCES H 31 u 35.9 5 ... l 6.J 3.1 

BIOSCIENCES-GRADUATE SCH H 102 312 29.0 66.9 2.1 1 ... 

BIOSCIENCES-MfCICAL SCH H 103 "30 .. 5.3 53.8 .9 

PSYCt-OLOGY H .... 62 2 ... 6 59.0 6.6 9.8 

SOCUL SCIENCES H 21 51 .. 6.l 33.3 8.9 u.1 

H 

CEPART,ENT ~ITHI~ H 

PKIV•TE INSTITUTION H 2"6 558 41.2 54 ... 1.9 2 ... 

PUBLIC INSTITUTION H 318 10"3 32.0 63.6 2.0 2.5 

H 

DEPAROEU ~ITH H 

FIVE OR MORE POSTDCCS H 210 JU Jl.9 59.9 .5 1.6 

fE~ER THAN FIVE POSTOOCS H 35 .. 840 32.l 60.CJ J.2 J.2 
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• SURVEY Of SCIENCE A~D ENGINEERING OEPARlMENl CHAIRME~ 
• QUEST lttt 1283 

PCSTDOC CONTRIBUTION re INFLSION 
CF NEW RESEARCH TECHNl,UES 

Utd"- CAt.•J 
SURVEY TOTAL ESSE- IMPC- PORT- OETER-

RESP OEPTS UIAL RUU ANT MINE 

All DEPARTMENTS H 624 1601 24.J 64.4 1.4 J.9 

H 

DEPARTME~TAL FIELD H 

MATHEMATICAL SCI H 19 21 16.0 41.a 20.0 16.0 

PHYSICS H 84 152 24.8 59.l 1.1 1.1 

CHEHISlRY H 79 U2 25.2 69.7 1.9 1.2 

EARTH SCIENCES H ... 61 JO.J 60.6 9.1 

"" ENGINEERING 
'° 

H 81 2C5 19.9 67.3 12.8 

"" AGRICULTURAL SCIENCES H 31 65 26.6 !51.8 6.l 9.4 

BIOSCJENCES-GRADUAlE SCH H 102 312 21.1 63.l 6.l l.9 

BIOSCIENCES-MECICAL SCH H 103 43G 21.J J0.4' 5.5 2.1 

PSYC .. OLOGY H 44 62 21.3 57.4' u.1 1.2 

SOCIAL SCIENCES H 21 51 28.9 JJ.I 11.1 22.2 

H 

DEPARTMENT ~IJHIN H 

PRIVATE INSJITUJION H 246 558 24'.5 "'·" 6.8 4'.J 

PUBLIC INSTITUJION H 318 1043 24.J 64.J 1.1 J.l 

H 

CEPART .. DT ~ITH .. 
FIVE OR MORE POSTDCCS H 270 761 26.0 61.4 J.4 J.l 

FEWER THAN FIVE PCSJDOCS H J54 840 22.9 61.6 10.9 4'.6 
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• SURVEY OF SCIENCE ANC ENGINEERING DEPAR1,EN1 CHAIR'E~ 
• OUfSllCt. l2H 

PCSTDCC CDN1Rl8UIJDN 10 
PUBLICATION OF RESEARC~ Flt.DINGS 

UNIM- Ul\ 1 T 
SURVEY 1QUL ESSE- IMPC- PORT- D~lfR-

RESP DEPTS t.TUL RUt.l ANT fUNE 

ALL OEPARIMENlS H 624 16Cll 21.5 68.8 .... J.J 

H 

DEPARJ,tt.JAL FIELD tt 

MAJHEMAT ICAL SCI H " 28 20.0 48.0 u.o 20.0 

PHYSICS H H 152 19.5 n.2 1 ... 

CHEMISJRY H 19 U2 14.8 11.1 5.8 l.J 

EAkJH SCIENCES H 48 61 JJ.J 56.l 10.6 
llJ ENG I t.iEER ING H 81 205 25.5 6o\.J 10.2 '° w 

AGRICULJURAL SCIENCES H Jl 65 21.9 10.J 
"· 1 

J.l 

BIOSCJENCES-GRAOUAIE SCH H 102 Jl2 n.8 76.0 5.5 .8 

BIOSCIENCES-MEDICAL SCH H lOJ "30 26.5 6J.O 1.1 J.J 

PSYCt-OLOGY H .... 62 9.8 75 ... ..., 9.8 

SOCIAL SCIENCES H 21 58 15.6 51.8 ••• 11.1 

.. 
DEPARTMENT ~llHIN H 

PRJVAJE INSTIJUllCI\ H 2 .. 6 558 22.1 66 •• 1.2 J.2 

PUBLIC INSTllUllON H JJI 10"3 20.1 69.8 6.0 J.J 

H 

DEPARTllEU .. IJH .. 
FIVE OR MORE PCSTDCCS H 210 161 22.1 n.t J ... 2.0 

FEWER IHAh FIVE PDSTDCCS H ]54 140 20 ... 66.l 9.l "·" 
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• SURVEY OF SCIENCE A~C ENGINEERING OEPARlMENl CHAIRMEt.. 
• QUESTICt.. 1285 

PCSlDDC CONIRIBUllON TO 
IRAJt..ING Cf GRADUAIE STUDENTS 

UNIM- CAN'T 
SURVEY JOT AL ESSE- IMPC- PORI- DETER-

RESP DEPIS t.. llAL R Ut.. l ANT MINE 

ALL OEPARTNENIS H 624 16Cll o\.1 56.1 JZ.2 1.0 

" 
DEPARl~E~IAl f lflO " 

MATHEMUICAL SCI H 19 21 36.0 56.CJ 1.0 

PHYSICS H 84 152 6.0 5t.7 23.5 10.1 

CHEMIS1RY H 19 162 5.8 14.2 14'. I 5.2 

URTh SCIENCES H 48 61 7.6 5o\.5 ll.9 

llJ ENGlt..EEAING " 11 205 9.7 43.9 11.2 9.z 
'° ii=. 

AGRICULTURAL SCIENCES H Jl 65 6.J o\2.2 35.t 15.6 

BIOSCIENCES-GRADUATE SCH H 102 372 2.2 60.7 3o\.2 3.0 

B~OSCIENCES-MECICAl SCH H 103 430 3.l 57.6 32.5 6.9 

PSYCHiLOGY H 44 62 3.3 57.4 31.l 8.2 

SOCIAL SCIENCES H 21 51 8.9 15.6 55.6 20.0 

H 

CEPARTMENI ~llHIN H 

PRIV,TE INSTlfUTIOt.. H 246 551 4.1 51.l 31.3 1.2 

PU~LIC INSTllUllON H 318 1043 4.9 55.5 32.7 6.9 

" 
DEPARIMOI ~llH " 

FIVE OR MURE POSIDCCS H 210 761 J.3 65.1 25.5 5.4 

FEWER THAN FIVE PCSTCCCS H 354 840 6.0 47.4 38.3 8.o\ 
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• SURV~Y Cf SCIENCE ANC ENGINEERING OEPARTMENl CHAIRMEN 
• QUEST ICN 13 

~UMBER Of LAST fl~E FACULTY HIRED ~ITH PCSTOOCS 
SURVEY TOTAL 

RESP DEPTS 0 l 2 3 4 5 

All DEPARTMENTS H b29 l6Cl 12.4 14.l 10.9 11.5 13.4 Jl.7 

H 

DEPART"ENJAL FIELD h 

MATHEMATICAL SCI H 20 28 32 . 0 28.0 8. 0 e. o a.o 16.0 

PHYSICS H 85 152 2.1 4.1 10.1 11.4 20.8 50.J 

CHEMISTRY H 19 162 3.9 3.9 9.1 24.5 58.l 

EARU. SCIENCES H 46 67 llt.3 20.6 20.6 7.9 25.4 u.1 

ENGl1'EERING H 82 205 39.6 29.4 12. 1 5.1 10.7 2.5 

"' '° AGRICULTURAL SCIENCES 
U1 

H 38 65 43.l 21.1 20.0 1.5 1.1 

BIOSCIENCES-GRADUATE SCH H 103 372 6.8 13.6 16.l 22.3 10.1 JI.I 

BIOSCIENCES-MEOICAL SCH H 101 lt30 .7 5.3 2.1 9.2 13.6 61.4 

PSYCHCLOGY H "" 62 13.1 39.3 21.9 8.2 1.6 9.8 

SOC UL SCIENCES H 31 58 53.8 25.0 15.4 5.8 

H 

CEPART~ENT ~ITHl~ H 

PRIVATE INSTITUTION H 251 558 9.1 13.CJ 10.2 8.9 12.9 45.C 

PUBLIC INSTITUTION H 378 10"3 llt.O 1". 2 11.3 12.CJ 13.6 14.C 

H 
I 

OEPARTMEPIT alTH H 

FIVE OR "ORE PCSTDCCS H 270 JU 5.9 10.3 6.2 8. l 18.3 51.3 

ffWE~ THAN FIVE POSTOOCS H 359 840 18.2 11.5 15.2 lit.6 9.0 25.5 
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• SURVEY CF SCIENCE AhD ENGINEERING DEPAR1MEN1 CHAIRMEN 
• QUES I Ult. lit 

JCB ~ARKE1 FOR RECENT P~S1DOCS 
MCRE MCRE 

PCS II IONS ABOUT CANOIDAIES 
SUR~EY IDT.AL 1HA ... THE HAh 

RESP DEPTS CANDICAIES SA"'E POSIT IONS UfliCERUIN 

ALL DEPARTMEN1S H 632 16Cl 16.0 31.3 l9.0 13.6 

H 

OEPART~E ... IAL FIELD H 

MATHEMATICAL SCI H 20 28 J".6 J8.5 19.2 1.1 

PHYSICS H 83 152 '·" 24'.2 47.7 18.8 

CHEMISTRY H 11 162 9.9 J0.3 "9.3 l0.5 

EARTH SCIENCES .. 4'8 n 16.7 "2.4 27.l ll.6 

"' ENGlhEERJNG H 8 .. 2C5 u.1 25.2 18.8 12.9 
\0 
0\ 

AGRICULIURAL SCIENCES H 38 65 21.5 36.9 21.1 18.5 

BIOSCIENCES-GRADUATE SCH H 10-. 312 ll.6 34.9 41.4 12. l 

BIOSCIENCES-MEDICAL SCH H IOI 00 12.0 33.3 "2.5 12.2 

PSYCHCLOGY H "4 62 6.6 29.5 50.8 u.1 

SOCIAL S'1ENCES H J] 51 1.1 16.l 48.2 2e.6 

H 

DEPART~Ehl ~IJHIN H 

PRIVATE INSTITUJJON H 252 . 551 16.CJ 12.a 37.6 12.1 

PUBLIC INSTIJU110N H 310 104'3 15.6 30.5 39.I 14'. l 

H 

DEPAR1'D1 ~IJH H 

FIVE QR MORE PCSTOCCS H 210 JU u.1 Jl.J 4'8.0 4i.4 

FEMER THAN FIVE PCS1CCCS H 362 840 20.1 Jl.3 30.9 U.lt 
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• SURVEY CF SCIEhCE A~D ENGINEERlhG DEPAR1MEN1 CHAIRMEh 
• QUE ST Uih 15 

N~MBER Of FOREIGN PCS1DOCS 
SURVEY TOTAL 

RESP DEPTS NONE 1-2 J-4 5-6 7-8 9-10 >10 

ALL DEPAMIMENTS H 639 1601 27.5 31.l u.1 1.0 5.9 J.O 5.4 

.. 
DEPART,.EhlAL FIELD .. 

MATHEl'ATICAL SCI H 22 21 21.6 46 ... 10.1 3.6 10.1 

PHYSICS H 85 152 25.3 35.3 14.7 8.7 10.0 2.1 3.3 

CHEMISTRY H 10 U2 5.l 28.0 1.J 10.2 15.3 9.6 23.6 

EARTtr SCIENCES H 41 67 39 ... 42 ... 15.2 1.5 1.5 

ENGl~EERING H 15 205 6.8 51.6 l•.6 7.8 l.J 5.9 
N 

'° AGRICULTURAL SCIENCES H 38 65 41.5 35 ... u.1 4.6 ... , 
-..J 

BIOSCIENCES-GRAUUATE SCH H 102 312 27.9 37.7 , ... 5 6.6 7.9 ... 6 .8 

BIOSCIENCES-MEDICAL SCH H IOI 43C 33.0 :n.2 14.1 1.5 2 ... 6.1 

PSYCHOLOGY H 45 62 74.2 14.5 ... 8 l.6 ... 8 

SOCIAL SCIENCES H 3J 58 46.4 .. 6 ... 3.6 3.6 

.. 
DEPAKT,.Ehl ~lltrlh H 

PRIVAIE INSTITUTIOh H 251 558 21.5 42.5 9.6 6.3 9.4 3.9 7.0 

PUBLIC INSTITUTION H 382 IOU 30.7 35.8 15.1 J.J ... o 2.5 4.6 

.. 
DEPART .. ft.I ~llH .. 

FIVE OR MORE PCSIOCCS H 215 761 1.2 . 26.0 21.1 14.6 12.3 6.3 u ... 

FEWER T .. AN tlVE P&SIOOCS H 364 840 45.0 49.0 •• o 
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• WUl:;)lllLIN 10 

TOTAL SUPPORTED BY SUPPORTED IY HClD APPQINIMENT RETURN 
FRGN SCURCES UNAVAIL. U.S •• FEDL RSRCH FOR .. HIC~ THERE .. ERE HOMI: AFTER 

DEPTS POST- TO U.S. CITIZENS GRANT £ CONTRACT U.S. CANDIDATES APPOINTMENT 
RESP co cs N • N I Iii I N • 

All DEPARTMENTS H 443 46C8 511 12.5 3260 10.1 3131 68.1 2155 59.8 

H 

CEPART'E~TAL FIELD H 

MATHEMATICAL SCI H 16 lit 16 21.6 29 3~.2 50 61.6 40 54.I 

PHYSICS H 62 04 31 1.1 353 81.J J65 84. I .2JO 5J.O 

CHEMISTRY H 11 1251 8J 6.6 911 11.1 IC65 84.1 8U9 64.J 

EART~ SCIENCES H 29 85 7 e.2 69 11.2 54 6J.5 4 I 48.2 

ENGlfllEERING H 79 6H 7l 11.J 471 74.9 336 53.4 JltU 54.I 

"' '° AGRICULTURAL SCIENCES CX> H 22 91 20 22.0 49 53.8 36 J9.6 6J 69.2 

BIOSCIENCES-GRADUAIE SCH H 70 41122 122 u.2 656 11.1 557 60.4 "'" 5J.6 

81DSCIENCES-MEDICAl SCH H 65 1010 16J 16.1 6J2 62.6 655 64.9 651 64.5 

PSYCHOLOGY H lJ 51 JO 58.8 1l 21.6 7 n.1 44 86.J 

SOCIAL SCIENCES H 16 54 35 64.8 u 24.l 12 22.2 •U 79.6 

H 

DEPART,ENI .. IThl~ H 

PKIVATE INSTITUTION H 191 1821 244 U.4 1304 71.4 1116 64.9 1075 58.8 

PUBLIC INSTITUTION H 252 2111 334 12.0 1956 70 • .J U51 10.2 1680 6C.4 

H 

DEPARJf!HiT '-lJh .. 
FIVE OR MCRE PCSTDCCS H 241 3929 479 12.2 2795 71.1 2145 69.9 2191 60.9 

FEWEK THAN FIVE POSTCOCS H 196 679 99 14.6 465 68.5 392 57.7 .J"" !U.6 
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• SURVEY CF SCIENCE AhC ENGINEERING DEPARTMENT CHAIR"E~ 
• QUESllCN 18.1 

FCAEIGN ' U.S. POSTOOCS CO"PAAEO lh TEA'S OF 
O~ERALL PROOUCTl~ITY CF RESEARCH 

SURVEY TOTAL FRGN AB<ll,;I u.s. 
RESP DEPTS BEITER SA~E BEITER UhCERIAIN 

AU. OEPARIMENIS H 382 1136 H.8 11.2 7.9 .2 

H 

CEPARl'E~IAL FIELD H 

"ATHE"ATJCAL SCI H 13 2C 5.9 94'.l 

PHYSICS H 55 112 9.l 85.9 5.1 

CHEMISTRY H 68 149 16.5 73.4 10.1 

EA~Tt< SCIENCES H 27 <110 20.0 74.3 5.7 

"' H.C I "'HR ING H 56 l 9 l 8.3 81. l <lt.5 
ID 
ID AGklCULTURAL SCIENCES H 19 38 <;. 4 75.0 15.6 

BlOSCIENCES-CRAOUATE SCt< H 64 264 11.2 73.7 15.1 

BIOSCIE~CES-MEOICAL SCH H 61 276 22.6 74.2 3.2 

PSYCHOLOGY H 9 16 33.3 ~l. 7 8.3 16.7 

SOC UL SC I ENCE S H 10 30 11. 1 88.9 

H 

OEPART~E"'T •IIHI~ H 

PRIVATE JNSlllUllO"' H 163 427 15.6 80.2 3.6 .6 

PUBLIC INSllTUTION H 219 709 14.3 75."i 10.3 

H 

CEPARHHT ._ITH .. 
FIVE CR MOKE PCSTOCCS H 221 U"i 11.2 11. 5 5.1 .3 

ftWER THAN FIVE POSTOOCS H 16! <1152 10. 7 76.7 12.6 
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• SURVEY Cf SCIENCE AhC ENGINEERING DEPARTMENT CHAIRMEN 
• QUESTICh 18.2 

FCREIGN ' U.S. POSTDOCS COMPARED lh TERMS Of 
DETERMINING BASIC DIRECTIONS CF RESEARC~ PROJECT 

SURVEY TOUL FRGN ABCUT u.s. 
RESP DEPTS BETTtR SAME BEJTER UNCERTAIN 

ALL DEPARTMENTS H 382 1136 2.9 n.2 22.7 1.1 

H 

DEPARTMEhTAL FIELD tt 

MATHEMATICAL SCI H u 2G 11.2 11.1 

PHYSICS H 55 112 4.0 11.1 22.2 2.0 

CHEMISTRY H 61 14' 68.3 29.5 2.2 

URT .. SCIENCES H 27 o\O 5.7 74.3 11.1 2.9 

w ENGOEERING H 56 IU ... 5 62.l Jl.8 1.5 
0 
0 AGRICULTURAL SCIENCES H 19 38 43.8 56.3 

BIOSCIENCES-GRADUATE SCH H 64 2f4 1.3 73.7 24.6 .4 

BIOSCIENCES-MEDICAL SCH H 61 276 ... o 14.9 11.1 

PSYCHCLDGY H 9 16 25.0 51.J 16. 7 

SUCUL SCIENCES H 10 JO 11.1 22.2 

H 

DEPART~Ehl .. ITHI~ .. 
PHIVATE INSTITUTIUh H 163 427 2.a H.l 16.5 1.1 

PUBLIC INSTITUTION H 219 709 3.0 6~.I 26.o\ .1 

H 

DEPAll TflO T .. ITH .. 
FIVE OR MORE PCSTDCCS H 221 Uo\ 2.1 71.o\ 11.1 .1 

FEWER THAN FIVE PCSIDOCS H 161 4!12 3.1 64.3 30.6 2.0 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


• SURVEY QF SCIENCE INC ENGINEERING DEPAR1MEN1 CHAIRMEh 
• QUESI lljlli 18.J 

FCREIGN ' U.S. POSTDOCS tOMPARED lh TER'S OF 
INTELLECTUIL VIGOR CF THE aESEARC~ EFFCRT 

SURVEY IOUL FRGN ABCU1 u.s. 
RESP DEPTS BEITER SAME BETJER UNCERTAlh 

ALL DEPARTMENTS H 382 1136 9.9 11.4 12.4 .J 

H 

GEPART,EhTAL FIELD It 

MATHEMATICAL SCI It u 2C !5.t t4.l 

PHYSICS H !59 112 11.1 11.1 9.1 2.0 

CHEMISTRY H 61 14~ 7.2 11.0 u.1 

URTto SCIENCES H 27 40 U.4 10.0 5.7 2.9 

w ENGlhEERING H '6 Ul 7.6 17.l 5.J 
0 .... AGRICULIURAL SCIENCES H 19 JI 11.1 56.J 25.0 

BIOSCIENCES-GRAUUAIE SCh H 61t 264 .4 11.9 20.1 

BIOSCIENCES-MEDICAL SCH H 61 276 11.1 11.1 9.5 

PSYCHCUiGY H • 16 JJ.J 66.7 

SOtllL SCIENCES H 10 JO u.1 11.9 

H 

DEPARTMEhl WITHlh It 

PRIVATE INSTITUTIQ~ H 163 427 U.4 77.9 1.4 .J 

PUBLIC INSTITUllON H 219 709 7.9 n.o "'·' .J 

H 

DEPAATflEU .. ITH .. 
FIVE OR MORE PDSTDCCS H 221 614 ••• 10.6 9.5 .2 

FEWER IHAN FIVE POSTDOCS H 161 452 10.1 n.• 17.4 •• 
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• SURVtY GF SCIE~CE A~C ENGINEERING DEPARlMEN1 CHAIRME~ 
• ouesrrc,.. u.1e 

FCREIGN ' U.S. POSlDOCS COMPARED IN JER"S OF 
l"'FUSION OF NEW RESEARCH JECH"'IQUES 

SURVEY TOTAL FRGN ABCUT u.s. 
RESP DEPlS BETTER SAME BETTER UNCERTAIN 

ALL DEPARTMENTS H 382 1136 8.o 70.8 20.4 .9 

H 

OEPARJ~E~TAL FIELD .. 
MATHEMATICAL SCI H 1l 2C 88.2 11.1 

PHYSICS H 55 llZ 5.1 67.l 25.3 2.0 

CHEMISTRY H 68 l4'i 8.6 66.9 21t.5 

EARTH StlENCES H Z7 ltO 14.3 65.7 11.1 2.9 

w ENGl"'EERING H 56 Ul z.3 75.C 20.s Z.J 
0 

"" AGRICULTURAL SCIENCES H 19 38 75.0 2s.o 

BIOSCIENCES-GRADUATE SCH H 64' 2H 10.J 70.3 19.0 .4 

BIOSCIE~CES-MEDICAL SCH H 61 276 •• 1 11.0 19.1 

PSYCHCLOGY H 9 16 2s.o 66.7 8.3 

SOCIAL SCIENCES H 10 30 11.1 n.8 11.1 

H 

DEPART'E"'T WITHIN H 

PRIVATE INSllTUJION H 163 427 9.8 17.4 11.1 l.l 

PUBLIC INSJIJUTION H 219 709 6.9 66.9 25.4 •• 
H 

CEPARTf'Et.l WllH .. 
FIVE CR MORE PCSTDCCS H 221 614 7.8 72.4 19.6 .2 

FEWER THA~ FIVE POSJDOCS H 161 "52 8.1 61.0 21.6 z.2 
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• SURVEY OF SCIENGE IND tN,INEERING DEPARIMEN1 CHAIRME~ 
• QUESIUilll 18.5 

FCREIGN ' U.S. POSTDOCS COMPARED IN TER~S OF 
P~BLICATION Of RESEARCH fl~Dl~GS 

SURvn 10UL FRGN ABDU1 u.s. 
RESP DEPTS BETTER SAME BEITER UNCERTAI~ 

ALL DEPARTMENIS H 382 1136 6.5 73.6 11.1 1.1 

H 

DEPART'E~TAL FIELD .. 
MATHEMATICAL SCI H u 20 5.9 11.2 5.9 

PHYSICS H 55 112 3.0 87.9 1.1 2.a 

CHEMISTRY H 61 149 75.5 2•.5 

EARTh SCIENCES H 27 •O 20.a 68.6 ••• 2.9 

w ENGINEERING H 56 lU 9.8 12.a 15.9 2.3 
0 
w AGRICULIURAL SCIENCES H 19 !I u.5 56.3 31.J 

BIOSCIENCES-GRADUATE SCH H 64 264 5.2 69.4 23.J 2.2 

BIOSCIENCES-MEDICAL SCH H 61 276 7.l 73.4 19.4 

PSYCH(;LOGY H c; 16 25.0 n.a 

SOCUl SCIENCES H 10 JO 11.1 12.2 16.l 

H 

DEPART,ENI WllHIN .. 
PAIVAIE INSlllUllON H 163 427 4.1 74.9 20.1 .3 

PUBLIC INSTllUllON H 219 709 7.5 12.1 11.0 l.6 

H 

DEPART,ENI "llH .. 
FIVE OR MORE PCSTDCCS H 221 614 4.9 10.1 14.9 .2 

FEWEH IHAN FIVE POSIDOCS H 161 452 9.3 62.4 25.6 2.1 
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• SURVEY Cf SCIENCE ANC ENGINEERING DEPARl"ENI CHAIRMEN 
• QUESI Ult.I 18.6 

fCREIGN £ U.S. POSTDOCS COMPARED IN TER"S Of 
IRAINl~G Cf GRADUATE STUDEt.ITS 

SURVU IOUL FRGN ABCUT us 
RESP DEPTS BEITER SAME BETJER U~CERTAIN 

ALL DEPARTMENTS H 382 1136 1.2 51.l 39.z a.5 

H 

CEPARTMENIAL FIELD h 

MATHEfl!AT ICAL SCI ft lJ za 64.7 s.• Z9.• 

PHYSICS H 55 112 sz.s 36.4 u.1 

CHEMISTRY H 68 149 1.4 42.4 50.4 5.a 

EAR Ht SC I ENCES It 21 40 68.6 zo.o 11.4 

w ENGINEElllhG It 56 Ul 46.2 51.5 2.J 
0 
~ AGRICULTURAL SCIENCES " 19 JI 6.J 40.6 •J.I 9.4 

BIOSCIENCES-GRADUATE SCH H 64 264 z.2 56.5 39.2 2.2 

BIOSCIENCES-MEDICAL SCH H 61 276 4•.2 34.l 16.:J 

PSYCHOLOGY H 9 16 zs.o so.a 16. 7 l.J 

SOCIAL SCIENCES H 10 JO ll.I zz.2 

H 

DEPART~E~T WITHI~ It 

PRIVAIE INSllTUTION H 163 427 •• s2.o .34.9 12.J 

PUBLIC INSTITUTICN H 219 709 1.5 50.l 41.6 6.2 

H 

DEPARJllDT .. ITH ft 

FIVE OR MORt PCSTDCCS H ZZI 614 1.J 54 •• J•.6 9.z 

ftWER THAN FIVE PCSTCOCS H 161 452 1.1 44.7 <\6e9 1.1 
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• RATIO CF NU~BER OF PtSTCDCS IN ThE DEPAR1MEN1 TC "'UMBER CF PHD 1 5 A .. ARDED 
• IN 1-;o1&-19JCI 

PCSTDDC/PHD RAJIO GREATER J~A"' 
su~vn TCTAL "'c 

RESP OEPIS 211 111 112 l/4 0 Ph0 1 5 

ALL DEPARTMENTS " 590 16Cl 25.6 24.8 21.1 16.7 9.8 1.0 

H 

CEPAATMENTAl FIELD H 

MATHEMA llCAl SCI " 21 28 l.7 '·" 40.7 25.9 22.2 3.7 

PHYSICS H 19 152 19.9 o\4.0 21.3 10.6 4.3 7.8 

CHEMISTRY H 72 162 31.7 38.6 15.9 11.0 2.1 ~.1 

EARTh SCIENCES H 0 67 10.5 19.3 36.8 24.6 8.8 8.8 

ENGlt.EEAING H 81 205 6.6 15.8 38.J 21.4 17.9 4.6 
w 
0 AGRICULTURAL SCIENCES 
U1 

H 34 65 1.1 8.8 38.6 31.6 19.3 10.5 

BIOSCIENCES-GRADUATE SCH H 97 372 21.1 26.9 27.4 11.0 6.6 5.7 

BJOSCIENCES-MECICAL SCH H 89 430 53.2 24.2 11.1 8.6 2.2 11.1 

PSYCHCLDGY H 4] 62 6.8 6.8 8.5 J0.5 47.5 l. 7 

SOCIAL SCIENCES H 31 58 3.8 11.l 18.9 34.0 32.1 9.4 

H 

DEPARTflEt.I .. ITHlt. H 

PRIVATE INSTITUTION H 238 558 29.5 24.7 20.9 14.l 10.2 9.2 

PUBLIC INSTITUTION H 352 100 23.6 24.8 24.J 11.1 9.6 7.3 

H 

DfPARlfll:tcf .. IJH H 

FIVE CR MCRE PCSTDCCS " 268 161 45.6 31.7 16.2 .... 1.1 3.2 

FENER THAN FIVE PDSTCOCS H 322 840 5.9 u.o 30.0 28.3 11.1 12.7 
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• FRAtTICN Of TOTAL POSTDOCS IN T.,E DEPARTMEN1 ~HC ARE FOREIGN 

fCREIGN PCSTOCC FRACTION ti[ 

SURVEY TOT AL FRGtl 
Mf SP OEPTS •I >112 >114 >O PDCCS 

All DEPARTMENTS H 639 l6Cl 11.8 16.8 29.6 u.2 27.5 

H 

CEPARTflE~TAl FIELD H 

MATHE"ATICAL SCI ~ 22 28 21.4 11.t 25.0 1.1 28.6 

PHYSICS H 85 152 i.o 14. 7 37.J 14.7 25.3 

CHEMISTRY H 80 162 3.8 41.4 41.4 8.J 5.1 

EART., SCIENCES H u 61 16.7 10.6 24.2 9.1 39.4 

ENGl~EElllNG H 85 205 38.0 21.1 22.9 4.4 6.8 

w AGRICULTURAL SCIENCES H 38 65 20.c lo.a 18.5 9.2 41.5 
0 
0\ 

BIOSCIENCES-GRADUATE SCH H 102 Jl2 10.4 14.5 29.2 u.o 27.9 

BIOSCIENCES-MEDICAL SCH H 101 UC 6.1 8.7 35.2 11.0 ll.O 

PSYCHCLCGY H 45 62 9.1 6.5 9.7 74.2 

SOCIAL SCIENCES H 33 58 21.4 10.1 8.9 12.5 46.4 

H 

DEPARTflENT ~ITHIN H 

PRIVATE INSTITUTION H 257 558 12.5 18.0 32.2 15.8 21.5 

PUBlJC INSTITUTION H 382 1043 n.o 16.2 28.J 11.8 J0.7 

H 

DEPARTflEh1 ~ITH H 

FIVE OR "ORE PCSTDCCS H 275 JU 2.6 21.1 39.9 21.1 1.2 

FEWER THAN FIVE POSTDOCS H 364 840 22.1 1.1 21>.J 5.5 45.0 
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APPENDIX D 

1972 Ph.D. Recipients 

SURVEY OF SCIENTISTS AND ENGINEERS 

OMB No. 99·5'900J 
ApprOYll uplres 
December 31, 1919 

CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF 
THE NATIONAL SCIENCE FOUNDATION AND THE NATIONAL INSTITUTES OF HEALTH 

THE ACCOMPANYING LETTER requests your ISliltance in this sur"vey of scientists and engineers. 
PLEASE READ the instructions carefully and answer by printing your reply or entering an 'X' in the appropriate box. 
PLEASE COMMENT on any questions which you think require fuller explanation. 
PLEASE RETURN the completed form in the enclosed envelope to the Commission on Human Resources, JH 638, National Research 
Council, 2101 Constitution Avenue, N.W., Washington, D.C. 20418 

r 

L _J 

NOTE: This information is solicited under the authority of the National Science Foundation Act of 1950, •amended. All information 
you provide will be treated u confidential and used for statistical purpoRS only. Information will be released only In the form 
of statistical summaries or in a form which does not identify information about any particular person. Your response is entirely 
voluntary and your failure to provide some or all of the requested Information will in no way adversely affect you. 

DEFINmON: POSTDOCTORAL APPOINTMENT means a temponry appointment, the primary purpose of which is to provide for 
continued education or experience In research usually, though not necessarily, under the supervision of a senior mentor. 
Included are appointments in government and Industrial labontories which resemble in their chancter and objectives 
postdoctonl appointments in universities. Excluded are appointments in residency tnining programs in the health 
professions. 

EMPLOYMENT 

INSlllUCTIONS: Please answer questions I through 9 with respect to your PRINCIPAL employment or postdoctoral appointment 
AS OF APRIL 1979. 

1. Which BEST dllcrlllls your .npi0¥1Mnt 11MU11 (CIMdr only-. I 

1 0 Full·time postdoctoral appointment (• defined abowl 
2 0 Part·time postdoctor1l 1ppointment I• defined 1bowl 
3 0 Full·time empl0¥ed (other thin po1tdoc:tor1l IPPOintmentl 
4 0 Part·time employed (odl1r thin po1tdoctor1l IPPOintmentl 
5 0 Unemployed 1nd -king employment 

181 

8 0 Unemployed 1nd NOT -king employment 
7 0 Student (other thin po1tdoctorll 1PPOintment) 
8 0 Other IUIUI, pleat specify ________ _ 

NOTE: If you checked items S, 6, or 7 above, please skip to question 10 on page 3. 

2. Wll8t Is the -11111 ioc.tton of your employer or poetdoctDnl efflli.tlan1 19-141 

-.... of l1t1rit11rion~nrlon 

3. Which omeory below BEST dllcrlllls the type of DflllliDlion of your lftlPloyu/poltdoctol'll efflli.tlan1 IC/Not only-.) 

1 0 Univenity or 4·ve• college (other th1n items 2 1nd 8 below I 
2 0 Medic1I school or odler he1lth profnsion1I school (including 

university·1ffili1t1d t11Ching h01Pitell 
3 0 2·yHr college or technical school 
4 0 Elementery or secondary school 

5 0 Other eduCltional institution, pie- specify -----

8 0 FFRDC l1borltory (i.e., feder1lly funded me1rch lfld 
development centers such • Brookh-n, Lincoln, Los 
Al1mos, Olk Ridge, etc.I 

307 

7 0 Federal government (including milit1rvl 
8 0 Swe or local government 
9 0 Businna or industry 

10 0 Hospitel or clinic (other th1n those included above) 
11 0 Nonprofit 09niz1tion (other th1n those included lbow) 
12 0 Self .. mployed 
13 0 Other type of employer, pleae specify------

116-111 
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4. If affili811d with an INSTITUTION OF HIGHER EDUCATION c;,.,,,. 1, 2, °' 3 in Ouation 31. 

1. What is the title of your politian? 

b. Which •tll!IOrY BEST dncrlbn the type of poaltlon you hold? (Ch«lt only-. I 

1 0 Faculty 
2 0 Postdoctoral appointment I• defined on pagt 1 I 
3 0 Other nonfaculty mearch stiff 
4 0 Other nonfaculty teaching stiff 
5 0 Other, pie- specify 

1171 

1181 

c. An you primarily -ployed in 1 ~unit OUTSIDE the trlditionll ..i.mic/dep1111Mntll nructure? 

1 0 Yes 2 0 No 1191 

d. Is your pcllition -ldlnd IO bl In a...,,. tnck? 

1 0 Yes 2 0 No 1201 

•. If YES, do you heft tlnUN? 

1 0 Yes 2 0 No 1211 

&. Approxlmmly wlllt peant of the tilnl .oalltld with yw prlnaipll ~t C. of Aprll 11711 do you dlYOt9 to llch of the 
ta11ow1ne ect1w1t1et1 

a. Bnic mearch (including supervision of studenu entllllld in 1'91archl " 1221 

b. Applied rmun:h ind development (including supervision of 
stucllnu lftllllllCI in resnrchl " 1241 

c. Claaroom tuchin9 (not involving reRarch supervision I " 1291 

d. Administr1tion/mM191ment " 1281 

•• Consulting . " 1301 

f. Professional S1rvice (other thin consulting! " 1321 

9. Other, pie .. specify " 1341 

100 " 

I. If your ectiwllils Include _,., whlcll of the fallowine fldlrll ....-.. it eny, IUPPOft the_,. In which you - 1111111cl? 
(Check all that app/v. I 

1 0 No federal support for r-arch 
2 0 ADAMHA (Nation.i Institute of Mental Hulth, National Institute on Alcohol 

Ind Alcoholism. ind Nltionll Institute on Drug Abulel 
3 0 Department of Defense 
4 0 Department of Energy 
5 0 National Aeron11.1tics and Space Administration 
8 0 N1tion.i Institutes of Health 
7 0 N1tion.i Science Foundation 
8 0 Other federal 191ncy. pie- specify 131-431 

7. From the lnelotld lilt of 1P1Clllty aie• on the_,. licll of the -11111 ..._r, •llCt 1hl INM man cl-ly rellted to your -ploy· 
ment or postcloctorll IPPOintment, lllCI ••r their lid• lllCI 3-cliglt codes 1111-. Write in your tplCHlty If It II not an the lilt. 

Title of employment specialty 

Most clOllly ielated field: 

Other fields (if 1PPliClblel: 

3-digit code 

144-481 

147 ... 91 

lliCJ.521 

113·5111 
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I. What i1 the BASIC ANNUAL SALARY• mociatld with y- prlncipml -plGYll*lt'P If you hold a postdoctarll eppolntmlllt 
I• defined on ..... 11 and ,_...a ltilllftd, include the stiplnd pl• pe,...i 111-

S t5iOll8i per calendar yeer 111·12 months) OR S l!8-411I per academic year (9-10 monthsl 

•1nc1ude your 1alary before deductions for income tax, soci1I sacurity, retirement, etc., but do NOT include bonu1es, 
overtime, summer teeching, consulting. or other payment for profenional work. 

t. Wlllch of the followHltl BEST dltaibes your i_....__, ,._., ICheclc only-.1 

1 0 Not ectively -king - position 3 0 Actively -king new position because of 
2 0 Actively -k•ng new position beclUM present diu1tisf1Ction with present position 

position termin1tes shortly 4 0 Other. plelSe specify -----------

EMPLOYMENT HISTORY 

10. Did you•• a po1tdoctorll eppolmn.nt I• defined on ,...11 within a y- .,_ ..-.ing ~ doctorll ..,_'P 

1 0 Yes 20 No 1131 

a. If YES, what we the - for taldftl your FIRST postdoctorll eppo~'P (Ch«lc all dMt llPPl'I Mid CIRCLE N molt 
imptNtMlt ONE. I 

0 To obtain additional reseerch experience in your 
doetorll field 

4 0 Couldn't obtain type of employment position 
you wanted 

1121 

2 0 To work with 1 particuler scientist or reseerch group 
3 0 To switch into 1 different field of research 

5 0 Other reason, ple1Se specify ---------

b. If NO, what •re the re- for not telling a po1tdoctorll ~t1 (C/Nri all that llPPl'I and CIRCLE N moat 
important ONE. I 

1 0 Couldn't obtain postdoctoral eppointment 4 0 Postdoctor1I selaries too low compared with other 
employment opportunities 2 0 Felt th1t a postdoctoral would be of little or no 

benefit in terms of your career apiretions 5 0 Other reason, pl- specify --------
3 0 More promising career opportunities •re avail1ble 

-731 
11. If you DID .... a postdoctorll eppolmn.nt wltllin a yw after,........_ your docfDfll ..,_, 

a. what w the PRIMARY - of 111PP011 for your FIRST po11doetoral eppoilltllllnt'P (Ch«* only w. I 

1 0 Federal r1Search grant or contrect 5 0 Person1I resources (e.g., loens, f1mily income, etc.I 
2 0 Federal fellowship or training gr1nt 8 0 Other source, ple1Se specify below: 
3 0 Nonfederal nationally ewarded fellowship 
4 0 University or state funds (including teaching •t.1 1741 

b. to what elltlnt did LIMITATIONS In~ mobility ln8-your dlclsion to .... your FIRST po1tdoctorll eppolntlMftt'P 

1 0 Important consideretion 
2 0 Incidental consideration 
3 0 Not a consideration 1751 

c. did you pralone the llftldl of time you held postdoctoral eppoilltl'lllfttlsl ..._ of difficulty In finding other -plGYll*lt 
you-tld'P 

1 0 Yes 20 No 1711 

12. W1t11 r11P1Ct tD ALL postdoctoral eppointn.ntl you h- held lor now hold), 

a. under how 1n1ftY .,_._..,,.haft you held po1lducMll eppointmlntl'P 181 

b. how m•y TOTAL monthl hne you held po11doctorll eppoln~'P 111·101 

c. how Important •re yo11r po1educeoral eppointmentl In wllllng you tD ATTAIN your prwnt politlonl'P 

1 0 Euential qualifiClltion 3 0 Macie no difference 
2 0 Helpful. but not es1enti1I 4 0 Cannot determil'll 1111 

d. tD what elltlnt ha your experienGI on po1tdoctorll 1PPOintment1 oontrlbutlld to your profnlionel adweliaement'P 

1 0 Extremely valu1ble 
2 0 U..fut 

3 0 Notu1eful 
4 ·O Cannot determi"' 1121 
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13. SinGI ..... 1111 ywr doctonl ...... h- Yo11 Mid •Y UNIVERSITY RESEARCH POSITIONS which - -idlNd lllithlr 
f-lty - pa11do&1orll IPPOint1Mnt11 

1 0 Yes 20 No 1131 

If YEI, h- meny TOTAL mondll hlwe yau Mid that unlnnlty _,. politl- (include 1111 mondu yau hlwe IPMt in y

Pf'ISlllt pcllition If IPPlicablll1 --- 11~111 

14. How llllllY articles In m....d jau.U. or lloolll hlwe yau had pulilllhed1 ---
Articles Books 
11•111 118-191 

Of~ m•y - yau the principml author1 ___ _ __ 
Articles Books 
120-211 122·231 

11. a. If yau - currently (•of AprH 11711 llWOhad In•_,. proiKt In• uniftnlty, ~ mmy lndlwlduala Cincludlnt ,_.it) -
_.. ... Oii 1111projactl1Pi-pnwlda1111 --of lnclhldu• In ..... of the Pl--' lfOUlll llalow md rate the-illutlonl 
made by .......... to the OVERALL PRODUCTIVITY OF THE RESEARCH EFFORT. In 1'9tine the -trllluti-. 111a the 
fellowlne .-.: 

1•euential 
2 • important 

3 •not imporunt 
4 • cannot determine 

Number of 
PenanMI Group individuals 

Faculty 124·211 

Postdoctoral appoinu. In defined on page 1 I 127·211 

Other doctoral staff (e.9., r-•rch scientists! 130-311 

Gradum ,...,ch mistants 133-341 

Nondoctoral staff (e.g., technicians! 131-371 

Rating of 
contribution 

--1211 

--1291 

--1321 

--1•1 

--1•1 

b. Ullne the - .. Ceboft), , .. the -trllluti- of POSTDOCTORAL APPOINTEES (only) to ..... of the following ..... 

of the --projlct: Rating of 
contribution 

Determining the basic directions of the ,..arch projlct 1311 

Intellectual vigor of the ,...,ch effort 1401 

Infusion of - meerch techniques 1411 

Publication of r-arch findings 1421 

Training of graduate students 1431 

11. Reclll or ethnic poup CCINck 1111 that lllJP/y. I 

0 0 American Indian or A .. kan Native . 

0 Asian or Pacific lsllndlr • . • • 

2 0 Black, not of Hispanic Origin • 
3 0 White, not of Hispanic Origin • 
4 0 Hispanic . • • . • • • 

144"'81 

any of the original peopl• of North Arnericl, md who maintain cultural identifi· 
cation throu~ tribel affiliation or community recognition. 

any of the original peoples of the Far E•t, Southeest Asia, the Indian Subcontinent, 
or the Pacific Islands. This area indudes, for eumple, Oline, JalJlll, Kor•, the 
Philippine Islands, and Semoa. 

any of the black racial groups of Africa. 
my of the original peopi. of Europe, North Africe, or the Middle Eat. 
Mexican, Pueno Rican, Central or South American, or other Spanish culture or 

origins, reg11rdlm of r11:1. 

1•1 
THANK YOU FOR YOUR COOPERATION 
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LIST OF EMPLOYMENT SPECIAL TY AREAS (to be used for question 71 

-THE-TICS 

000· A ...... 1 
010. Allllyl•• • Functi- AllllYl'I 
020 . 0.0-.ry 
030. l.olo• 
040· N-•T-y 
Oli2. ,,_hly 
1156. Mltll s ......... ·- ......... 110. 721. 

n11 
OIO· TDPOIGW 

1112 • °"""-"-'"' •- 1100 n11 
1115 · Apphod Ml-ton 
Clll · c:-... 1oroa a F"'•• Mlt-ICI 
1191 . P1>y,...1 Mlt-toa 
Clll · Mlt-OCI, Gltw1I 
.. . Mii-• .... °""'' 
COMPUTER ICllNCll 

011 · -r-. 
072 · Solt-ro Syn-

073 . ""-· Sy11-01• ....... _. h•-
011 • eon-... 1c-... °'""' ·- ..... 

437,4711 

PHYllCS a ASTR-

101 · Aot•-
102· Al••--
110 • At- A --llr 1'11¥1* 
120 · Eloctro-IOlm 
130·-... 

132· -·· 134· Flu• 
135. -.... ,..,_ 

I»· °"'"' 13e · Tller1111l l'llYlicll 
140 · Elo"""tlfY '8rtoc._ 
ISO· -rllructure 
1111. Solids-
1• · "" ..... a.-11 1• . """"· o,tw• 
CHEMISTRY 

200 · AnolytiClll 

210· '"°""'" 215· Syntllotrc l-iCA ~oHIC 
220· Orlllflic 
225. Syn ...... Orllflie. "-•11 ,,_ 

230. --
:MO· ""-' 245 . au.mu ... 
250. _, .... 
215 · Struaurel 
2111 · Apocuhurol a F-
215 · T""--• Mltor011Pr--210. ,...,_,_ 
275. Paly ...... 

2111· ·-· .. ·---· 211· ~Dynemoco 

211 · 0-.try, -·· 211 . 0-.try. °""'. 
IARTH, INYtRONMINTAL. AND 
-RINI ICllNCll 

301 .... -·-· ..... 01-
305. - .. .. 
310. s ........... ,. Sidi_,_ 
320. ,._,..._ 
330 · llructurll GoololY 
341 . Gooplly- fSolocl Eortlll 
350 · ~ph A GiK.I CilolotY 
381 · ApplOlcl Gool., Gool. Erop. a 

E- Gool. 
- · Fuol Tocll. a Petrol. Erop. f-oloo4711 
3111 · ~A W.111 R--
310 · ~ophy •1 . ... .... Sctenca. 0ttaer• 
381 · At-rrc Plly- A C:-1ry 
382 · A•lftOIPhenc Dyftem1a 
383 · Atmoophoroc Sc-. 0-' 
.. . EnvtrDNftlft .. I SclliNlll. Generel ---.1211 •. E,.v..,onnwnul Sc..,...,°'""• 
381 · Eartll Sat-. Gonerll 
,. · Eerth Sc•-· Otllor' 

ENGINEERING 

400 · AerOftlutial a A11r0Nutal 
410 · Apocul1ur1I 
415··-
420. Civol 
430. Chl-
•35· c.r-
437 . C:0.-111 
-·Eloctricll .... , ..... _ 
450. ·-·"'. -·-·"" •SS·_._ 
4111 • E,.._i"I ""'iel 
•10· --471· Mlllllu<w a Plly1. Mot. Erop . 

•11 · h•-0...,.. Sy ...... --,_ ..... 072. 073, 0741 
411 · Opoto1-1 R- c- 1100 0821 
411 • F•I T-- A P11rol. E .... ·--•1 .... S..itory. E--11• -.-.... •1 · -ills le*
.. . E ... -i .... a-11 
4911· Enti-i"l.0-' 

AGRICULTURAL ICllNCU 

SOii· ·-SOI · Apieulturll E-im 
502. Anilllll-flclry 503 . .._._.T __ 

, __ 1731 

-· FilllAWoldife 
SOli • For111ry 
SOI· -•oculture 
S07 • Soil•. Soil -
510 · Ani-1 Sc-a Animll Nu1ri1iofl 
511 • ""._......_ 
518. Apieulture, a.-11 
511. Apcu1...,., o-· 
•DICAL ICIElllCll 

120· -noalurgory 
522 • Pubtie -1111 a Epi-.olotY 
523 · V-lnory -illl 
124 . Hoopotll -iNllflliofl 
121· - .... 

521· -·"""' 121 · Enwi-111-
534 .............. 

53e· """""°'-537· ,......._ 

531. --Sc-.-·• 
531 · --1c-.0t-· 
llDLOGICAL ICIENCEI 

540. I-try ·--21111 

142 ·-
143. --·· Mt· l•ometrta Md ltoau1111tC11 .. e11o 

OliS, 170, 721, 7271 
141·Anll-
.... C¥tolalY 
141· ElllllrYolalY 
148·•-olalY 
ll50· lo•-
5111. Ecol-
512. Hyclr........_ 
SM. _,....,..._a...,.,,"""' 
511 · PhylOol-. Anr-
M7 • Pllv••-. Plorlt 
•·Z~ 
110 · GonottCI 

111· Ent~ 

672 . Moleculor "°'-
573 · F-Sc- a Tocllnol- ·--

S031 
574. -or/E"""°" 
171 · Nutnt1on A Dttteta 
111 . • ........... Sc•lllCll, °""''' 
579 · l•olaetAI Sc•enca. Ottter• 

PSYCHOLOGY 

IOO • Cliniell 
110 · Couruling a Gu•-
820 · ~aGororuololicll 
l30 · Edue111ian 
135 . School ,.,_""' 
141 · Eapori ...... .. 
142· c:o-.. ... 
143. PllyliolCllicol 
ISO· lnclultrillA-
1111· ,.,_ity 
110. "'-..... •• ·- ..... 1116. '"· 121. n11 
1111· Socio! 

-· Psy-•-.Gonerol - . "'-'°"· o-· 
IOCIAL ICIENCU 

700. An~ 

703. Ar-·-108. Commufliell-· 
108· ~· ... 
110. SociolotY 
720 • Economia 1-1100 SOI I 
721 . Eco_ .... ·- lllO 1116, '"· 

110.7211 
727 • Socill Sllt;efiCI I- - OliS, 544. 

810, 7251 
740. Gootr~ 
145· ArNSt-• 
751 · Polii;col Sc-
112 • PUC.le Admin111rati0n 

755· .......... ---710 · Urbon A RICliOIOll "-•"I 
775 • H01tory A Pllilooophy of S.-
79. Socill so ....... a.-11 
79. Socill -. a-• 
ARTI A HUMANITIEI 

Ml · Fino a App!Olcl Ara Concluding Muloc, 
Spoodl, 0r-.11c.f 

M2· History 
Ml· Pllilooophy, RllitiOfl, ~low 
MS· ~ALi•mure 
Ml· °'"°'Ara_ H_1,.• 
EDUCATION A DTHIR 
PROFEDIONAL FIELDI 

1311 • Eclu..,iOfl 

~· 1u1---· ... -ll3 · Horlll E-
.. • Jour111lilrn 

- • Spoodl - Hwing S...
... IAw,Jur...,_ 
•1· Socill-k 
•1 • Llbrory A Ar--
- · "of .. '°" .. flllld, Other• 

- · OTHER FIELDS' 
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NATIONAL RESEARCH COUNCIL 
COMMISSION ON HUMAN RESOURCES 

2101 Con1titutlon Avenue Wa1hlnston, D. C. 20611 

COMMITTEE ON THE STUDY OF 
POSTDOCTORALS AND DOCTORAL RESEARCH STAFF 

Lee Grodzin1, Clt•inun 
Ma1Nchulelt1 Jn1tltute of 

Technology 

Richard D. Andenon 
Loui1lana State University 

Fttderlck E. Balderston 
University of Callfomt. 

•rbl.y. Califomla 

Kenneth E. Clark 
University of Rochester 

Gerhart Friedlander 
Brookhaven National Laboratory 

Herbert Friedman 
Naval Research laboratory 

John C. Hancock 
Purdue University 

Donald F. Hornig 
Harvard School of Public Health 

Shirl.y Ann Jackson 
•II Laboratories 

Emnt S. Kuh 
Univer11ty of Califomla 

•rkel.y, Callfomla 

William F. Miller 
Stanford University 

Nicholas C. Mullins 
Indiana University 

Thoma1 A. Reichert 
Camegle-Mellon University 

Helen R. Whltel.y 
Unlver1lty of Washington 

April 20, 1979 

Dear Colleague: 

The National Reseuch Council has appointed a committee to study the policy 
implications of the changing role of postdoctorals and other doctoral research staff 
in science and engineering. During the last decade, in the face of reduced numben 
of faculty openings, increasing numben of young scientists and engineen haw taken 
postdoctorals and other types of positions in universities and colleges • weU as out
side the academic setting. The accompanying survey is designed to furnish infonna
tion on the changing employment patterns in each field and the implications for 
individual careen and for the national research effort. 

The survey is sponsored by the Nation:il Science Foundation and the National 
Institutes of Health, but the survey records wiU be retained in the National Research 
Council. All information you provide is to be used for purpose• of statistical de· 
scription only and its confidentiality will be protected. 

The survey results will provide a b•is for the Committee's recommendations 
regarding federal .md institutional policies. The success of this survey depends on 
your cooperation. Plea return the completed questiOMaire • soon • possible in 
the enclosed envelope. Thank you for your prompt mistance. 

Sincerely, 

Lee Grodzins 
Oiainnan 

NOTE: Lilt of apec:illty ueas to be Uled for suney question 7 ii on the rewene side 
ofthispaae. 

Tlte N•tional R11111rch CoNncil ii tlte princip•I operating •gmcy of tlt1 N •tion11l Ac•ilerny of Scimc11 11nil tlt1 Nldional Ac11il1rny of Engineering 
to ,,,,,, gnernrnent anil otlter org•nizlltio"' 
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• SURVEY Of 1972 PHO RECIPIENTS 
• QUESJION 1 

CURRENT EMPLOYMENT STATUS 

SURVEY TOTAL F-T F-T P-T P-T SEEK 
RESP PHD'S POSTOCC EMPL POOC EM Pl EMPL OTHER 

ALL 1972 PHO RECIPIENTS H J589 15275 1.5 9.J.2 .1 2.7 1.2 1.3 
H 

PHO FIELD H 
MATHEMATICAL SCI H 171 1021 .4 94.7 2.9 .3 1.7 
PHYSICS H 619 1264 1.8 93.9 .4 2.0 .3 1.6 
CHEMISJRY H 319 1610 z.o 94.3 .2 1.4 .9 1.1 
EAtUH SCI H 126 480 94.8 3.5 .4 1.3 
ENGINE EKING H 224 2357 .3 96.4 2.2 1.2 
AGRICULTURAL SCI H 115 630 1.4 95.7 2.9 
BIO~CIENCES H 1372 3234 3.4 90.0 .2 2.2 1.8 2.4 
PSYCHOLOGY H 390 2117 1.1 88.4 7.4 1.4 1.1 

w SOCIAL SC I ENCE S H 253 2562 .1 95.6 2.a 1.0 .... 
w H 

POSTDOCTORAL EXPERIEM:E H 
SOME H 1586 4315 5.2 88.8 .4 2.2 1. 7 1.7 
NONE H 2001 10960 94.9 2.9 1.0 1.2 

H 
SEJC H 

MEN H 2915 U479 1.3 95.0 .1 ••• 1.1 .8 
WOMEN H 674 1796 2.5 79.8 .3 9.4 2.4 5.6 

H 
RACIAL GROUP H 

WHITE H 3404 14559 1.4 93.2 .1 2.1 1.3 1.3 
OTHER H 185 716 3.2 92.7 .3 2.1 .6 1.1 
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• SURVEY OF 1912 PHO RECIPIENJS 
• QUESJION ] 

EMPLOYER OR POSJDOCTORAL AFFILIATION 

TOTAL EDUCAJIONAL INSTITUTION -GOVERNMENT- ~--OIHER StCIORS---
SURVEY EMPL UNIV/ MED JR OJHER FEUL OTHER HOSP/ NON- SELF 

RESP PHD'S COLL SCHL COLL EDUC FFRDC GOVI GOVI BUSN CLNIC PRUFI EMPl OTHER 

ALL 1972 PHO RECIPIENTS H J4.Jl 1"883 42.9 9.5 2.2 l.2 2.6 10.5 2.8 20.8 1.1 J.l 2.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H U5 1001 6J.D J.8 2.1 1.4 8.9 .1 l9.1 •• .2 
PHYSICS H 591 1240 J2.5 4.4 4.0 .1 14.J 14.5 .5 24.1 1.1 1.9 1.4 
CHEMISTRY H 31.17 U11 21.1 4.2 4.2 .4 2.4 1.2 J.J 50.4 l.6 J.9 •• EARTH SCI H 122 412 51.9 1.1 .2 4.5 20.1 2.4 u •• 1 l.9 
ENGINEERING H 2l9 2211 28.6 J.5 J.6 15.4 1.2 ..... .1 .4 .4 
AGRICULTURAL SCI H 114 630 60.8 1.1 2.1 11.1 4.8 u.2 l.J 
BIOSCIENCES H 1290 J099 32.l 28.9 2.4 .1 l.4 ll.6 2.5 ll.4 2.5 4.J 2.1 .1 

w PSYCHOLOGY H 371 2051 31.5 10.J 2.1 5.5 .6 1.5 1.1 3.5 5.5 •• 4 12.5 .... SOCIAL SCIENCES H 21t6 25J6 11.1 2.5 1.4 l.O 6.0 1.1 4.1 .ta J.lt 1.6 ~ 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1512 4169 n.1 18.9 l.O .J lt.1 9.4 1.2 2J.fl 2.0 3.8 1.J .1 
NONE H 1919 10714 .... 4 5.8 2.1 1.5 1.1 10.9 J.lt 19.1 l.5 2.1 J.J 

H 
SEX H 

MEN H 2131 U2JO 42.1 8.6 1.8 1.0 2.9 10.9 2.1 22.6 1. It 2.9 2:4 
wOHEN H 600 lHJ 4J.7 16.4 5.J 2.J .1 1.6 J.8 6.1 J •• lt.6 5.2 

H 
RACIAL GROUP H 

"HITE H 3252 14179 42.5 9.2 2.J 1.2 2.1 10.5 2.9 21.1 1.7 J.2 2.1 
OTHER H 119 104 50.9 15.5 .3 1.5 9.8 .9 H.6 1.6 l.9 3.0 
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• SURVEY Of 1972 PHO RECIPIENTS 
• QUESTION • 

POSITION IN UNIVERSITY 
TOTAL PERtENT 
PH0 1S -FACULTY- NONFACULTY--- EMPLOlft&> 

SURVEY IN NO POST- RSRCH TEACH OTHER OIJTSIDE 
RESP ACAD TENURE JENR DOCS STAFF STAFF STAFF DEPAR rMENf 

ALL 1972 PHO RECIPIENTS H 1892 8207 56.3 32.8 2 ... 4.2 .5 3.9 6.8 
H 

PHO FIELD H 
MATHEMATICAL SCI H UI 690 76.8 20.7 .6 1.9 .4 
PHYSICS H 246 508 42.5 37.2 5.2 10.9 1.2 3.0 l•.3 
CHEMISTRY H 101 478 45.4 40.8 5.0 2.4 1.3 5.0 9.0 
EARTH SCI H 62 252 68.9 21.9 9.2 au.o 
ENGINEERING H 73 722 59.2 28.3 .4 a.1 4.0 5.0 
AGK ICUL TURAl SCI H 7J 406 67.5 22.7 2.2 .2 1.4 15.3 
81 OSCI ENCE S H 837 1964 38.6 48.5 4.5 4.9 1.0 2.5 1.6 

w PSYCHOLOGY H 195 1133 50.5 36.2 2.0 5.1 .5 5.8 , .1 ..... SOCIAL SCIENCES H 192 2054 70.2 22.1 .8 2.2 4.1 4.5 U1 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 865 2226 29.9 53.0 8.6 5.5 .6 2.4 U.9 
NONE H 1027 5981 66.3 25.1 3.7 .4 4.5 "·' H 

SEX H 
MEN H 1489 7097 59.0 Jl.3 2.0 J.9 .4 3.4 6.9 
WOMEN H 403 1110 39.0 42.l 4.4 6.4 1.0 1.2 6.5 

H 
AACIAL GROUP H 

NHITE H 1769 7756 56.6 32.2 2.2 4.4 .5 ... , 6.9 
OTHER H lU 451 50.6 41.9 4.5 a.a .7 .1 5.J 
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• SUMVEY Of 1972 PHO RECIPIENTS 
• QUESTION 5 

MEAN PERCENT TIME DEVOTED TO 
TOTAL 

SURVEY EMPL BASIC APPL CON- PROF 
RESP PH0 1 S RSRCH RSRCH TEACH AOMIN SULT SERV OTHER 

ALL 1972 PHO RECIPIENTS H 3J78 14883 i.e. 7 J.8.6 24-0 20.5 5.7 9°8 2.9 
H 

PHO FIELD H 
MATHEMATICAL SCI H 162 1001 J.7.2 J.2.4 40.2 J.2.7 7.9 7.4 2 .J, 
PHYSICS H 593 1240 2J..2 27.4 J.8 .4 J.7.J. 4.2 8 .], 3-6 
CHEMISTRY H 298 1577 2J..8 27-7 J.4.7 22.3 2.a 7.9 2.7 
EARTH SCI H 121 472 23.0 J.7.3 23.J. 26.J. 4.6 3.7 2 .], 
ENGINEERING H 211 2277 6.6 3J. .3 J.3.4 27.6 7.8 9.3 4-0 
AGRICULTURAL SCI H 112 630 8.2 3J..5 J.9.5 J.9.3 3.7 J.0.3 7.6 
BIOSCIENCES H 1270 3099 34.2 J.J.. 6 23.9 J.6.T 3.7 1.1 2.4 

w PSYCHOLOGY H 368 2051 J.0-4 J.2.6 20.a J.9.0 9.5 24.4 3.4 
.... SOCJ AL SCIENCES H 243 2536 J.6-3 J.0.6 38.9 22.9 5.3 4.7 J. .2 
°' H 

POSTDOCTORAL EXPERIENCE H 
SO"'E H 1481 4169 35°8 J.9.4 J.7.2 J.4.7 3.4 6.9 2.5 
NONE H 1891 10714 J.2-2 J.8.3 26.5 22.6 6-5 J.0.8 3.0 

H 
SEX H 

MEN H 2787 13230 J,8.2 J.9.T 23.3 ZJ..O 5.T 9.3 2.1 
WOMEN H 591 1653 22.5 J.0.2 28.9 J.6. J. 5.2 J.3.4 3.6 

H 
RACIAL GROUP H 

WHITE H 3203 Hl19 J,8.4 :L8.6 23.9 20.6 5.6 9.9 2.9 
OTHER H 115 704 25-0 J.8.2 25.7 J.7.3 6 .:a. 6.0 J. .a 
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• SURVEY Of 1972 PHO RECIPIENTS 
• QUESTION 6 

TOTAL 
PHD 1 S 
DOING SOME NO FEDERAL SUPPORT FOR RESEARCH FROM 

SURVEY SOME FEDL FEOL OJ HER 
RESP RSRCH SUPT SUPT ADAMHA DOD DOE NASA NIH NSF A.aENCY 

ALL 1972 PHO RECIPIENTS H 26U UlH 52.6 •1·• 2.2 .... l.J J.6 l•.2 u.z 18.l 
H 

PHO FIELD H 
MAJHEMAJICAL SCI H 118 11) •6.D 5•.o .J ll.5 s.1 .1 J.o 21.2 6.0 
PHYSICS H •69 9H 12.6 27.4 2•.4 21.1 u.2 6.l 16.8 5.8 
CHEMI SJRY H 221 123• 42 •• 51.6 .2 9.0 a.2 z.1 15.5 9.11 lJ •• 
EARTH SCI H 100 392 83.2 16.8 1.3 15.2 10.8 38.Z 12.~ 
ENGINEERING H 170 1782 58.0 •z.o 2•. l 12.2 9.5 1.1 10.9 16.J 
AGRICULTURAL SCI H 83 493 52.9 47.1 4.7 1.6 •• •• 1 5Z.9 

w BIOSCU:NCE:S H 1058 2589 62.Z 31.8 2.2 l.l 3.7 • IJ 11.0 9.8 lo.o 
.... PSYCHOLOGY H 233 HZJ 40.Z 59.8 10.1 •• 9 1.6 .a 15.0 3.8 l•-~ 
...J SOCIAL SCIENCES H 196 2104 36.8 63.2 2.1 l.• .J J.2 1.1 l5.4 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1288 3655 65.l J4.J 2.5 10.2 9.l 5.1 21.2 15.l 13.3 
NONI: H 1360 8119 •6.5 53.5 2.1 9.0 6.1 2.9 1.6 9.2 20.2 

H 
SEX H 

MEN H 2235 10570 52.l •l.J 2.0 10.1 1.8 3.9 u.2 U.6 11.1 
WOMEN H 413 1204 51.J •8. l •• o 2.1 Z.3 1.2 22.6 1.1 11.5 

H 
RACIAL GROUP H 

WHITE H 2497 11169 52.0 48.0 2.1 9.0 7.2 J.6 n.1 u.J 11.2 
OTHER H 151 605 62.1 31.9 3.5 16.8 l.9 3.2 22.J 10 ... 15.8 
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• SURVEY OF 1912 PHO RECIPIENTS 
• QUESTION 1 

TOTAL FIELD OF EMPLOYMENT OR POSTDCiCTOkAL 
SURVEY EMPL EARTH AGlt I BIC SOCIAL NON 

RESP PH0 1S MATH PHYS CHEM SCI ENGIN S<.I SCI PSYCH SCI SCI 

ALL 1972 PHD RECIPIENJS H 3319 1•883 9.6 5 •• ••• 5.l ...o ••• Ziel u.a ll.6 6.3 
H 

PHO FIELD H 
MAJHEMATICAL SCI H 161 1001 11.0 •• 5.5 3.9 .z J.O 
PHYSICS H 590 12•0 1.0 52.l .a J.6 18.3 •• 1.z .s 5.5 
CHEMISTRY H 301 1511 J.2 z.1 10.1 3.1 5.o .8 10.2 •• 5.2 
URJH SCI H 118 •12 .2 93.0 .9 ·' l.J •• •• 2.8 
ENGINEERING H 211 2217 10.4 4 •• .3 •.o 12.1 •• 5 .l •• 2 
AGRICULTURAL SCI H 112 630 1.5 z.• 1.1 80.8 U.4 1.1 1.6 
BIOSCIENCES H 1213 3099 .6 .5 J.9 3.6 .6 2.8 ••• 6 •• .6 2.1 
PSYCHOLOGY H 365 2051 1.5 .3 •• .1 .2 ..3 83.3 2.8 6.9 w SOC U&. SCI ENC ES H 2•2 2536 5.3 1.6 .1 1.5 1.1 1.2 10.11 11.2 .... 

CD H 
POSTDOCTORAL EXPERIEt.CE H 

SOME H 1493 •169 5.2 9.l 11.3 5.1 6.5 2.3 39.6 5.6 5.4 2.3 
NONE H 1886 10714 11.3 3.8 .. , 5.9 16.9 5.3 ••• 1 14.3 15 •• 1.9 

H 
SEX H 

MEN H 2181 IJZJO 10.3 6.0 a.1 6.1 15.6 •• 9 zo.J 10.z 12.0 6.1 
NOMEN H 592 165J •• 3 1.1 6.6 2.0 1.1 •• 32.9 25.0 11.a a.o 

H 
RACIAL GROUP H 

NHJTE H 3205 1"179 9.l 5.• 8.3 5.5 ••• o 4.5 21.3 U.9 12.a 6.5 
UTHt:R H 114 10• 1.0 5.3 10.5 9.3 15.1 2.0 2B.1 10.1 9.1 2.3 
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• SURVEY OF 1972 PHO RECIPIENTS 
• QUt:STION IC 

SALARY RANGE Of FULL-TINE EMPLOYED 
TOTAL 

SURVEY f-T UaK 120K 122K 124K l26K 128" UOK U2K ME OUN 
RESP ENPL <118K -201( -221( -241( -261( -28K -JOK -JlK -341( >H4K SALAllY 

ALL 1972 PHD Rf'IPIENTS H JOS3 U419 4.3 5.a 8.7 lJ.l lJ.9 9.1 9.6 9.2 •• s 19.0 $26,750 
H 

PHO FIELD H 
MATHEMATICAL SCI H l.U 192 4.6 a.2 11.s 22.6 u.2 9.1 9.0 2.6 .... l4.J 24,400 
PHYSICS H 540 1108 5.2 1.2 9.2 a.9 12.5 10 •• 10.1 12.7 •• o 15.J 27,000 
CHEMISTllY H 274 1424 s.1 4.4 5.1 10.5 13.5 10.9 12.0 14.3 1.1 l~.9 27,800 
EARrH SCI H 115 444 3.a J.4 ll.l 14.4 13.l 9.9 3.6 9.5 ". 5 24.5 26,000 
ENGINEERING H 206 2203 .1 1.6 1.5 5.1 9.4 5.8 10.9 12.1 U.4 39.5 32,000 
AGRICUlTUMAL SCI H 105 580 6.4 3.J a.a 14.a 1a.4 as.z 6.6 1.4 4.1 l 4.1> 25,250 
BIOSCIENCES H lU4 2697 7.2 7.J 10.J 14.2 16. l ll.3 a.a a.a 4.4 !Jel 25,000 
PSYCHOLOGY H JO'if 1168 J.2 5.1 11.5 13.4 1a.4 ... 9 10.0 9.6 s.1 ll.7 25,400 

w SOC JAL SCIENCES H 22) 2303 4.0 9.0 11.2 1a.a 12.4 9.6 10.2 4.7 J.8 16.J 25,350 .... H \0 
POSTDOCTORAL EXPERIE~CE H 

SOME H Ull 3639 5.9 6.l 12.a 11.J 15.1 12.1 10.1 9.9 4.8 10.4 25,450 
NONE H 1736 9180 .3. 7 5.6 1.1 u.1 u. 5 a. 7 9.2 8.9 1.2 22.2 27,000 

H 
SEX H 

MEN H 2564 12079 J.7 5.0 1.5 u.a u.1 '·' 9.5 9.6 6.9 21>.2 26,850 
.,OMEN H 489 U40 9.9 u.a 9.a 14.0 16.J 8.8 10.1 5.7 J.l 8.7 24,350 

H 
RACIAL GROUP H 

.,HITE H 2a96 12795 4.J 5.9 a.a 12.a U.9 9.8 9.4 9.5 •·4 19.2 26,150 
Of HER H 157 624 5.3 4. 5 4.6 19.7 U.8 9.a u.1 J.5 9.J u.1 26,000 
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• SURVEY Of 1912 PHO RECIPIENTS 
• QUESTION 9 

l'MEDIAJE CAREER PLANS 

TOTAL JOB SEEK 
SURVEY EMPL lliCJ ODS NEW 

RESP PHD 1S CHANGE SCON JOB OTHER 

ALL 1972 PHO AECIPIENTS H J3b5 H883 11.1 3.8 12.• 2.5 
H 

PHO FIELD H 
MATHEMATICAL SCI H 1•2 1001 az.2 2.8 U.3 1.1 
PHYSICS H 587 1240 83.1 2.4 11.9 Z.6 
CHEMISTRY H 300 1571 80.1 Z.6 14.9 2.4 
EARTH SCI H 118 o\72 93.7 .4 5.5 .4 
l:NGINEERING H 216 2271 87 •• 1.3 9.'I l.• 
AG~ICULJURAL SCI H 113 630 88.7 l.• 9.z 1.6 

w BIOSCIENCl:S H 1267 3099 77.9 5.3 U.5 3.J 

"' PSYCHOLOGY H 362 2051 74.3 6.9 .... 4.0 
0 SOC UL SCI ENC ES H 240 2536 19.1 4.8 u.o 2.5 

H 
POSTDOCJORAL EXPERIENCE H 

SOME H HU 4169 77.5 5.1 u.s J.3 
NONE H 1882 107H 12.5 3.0 12.z 2.1 

H 
SEX H 

MEN H 2779 13230 11.6 3.3 u.o 2.2 
WO,.EN H 586 1653 76.B 1.1 9.4 5.7 

H 
AACIAL GROUP H 

WHITE H 3194 1"179 81.J 3.1 12.5 z.5 
Of HER H 111 10. 77.5 5.4 13.6 J.5 
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• 

• SURVEY OF 1912 PHO RECIPIENTS 
• ouEs raoN 10 

REASON FOR JAKING POSJOOC: REASON FUil Nor JAKING POSTDClC 
JOTAL JOJAL 

TUl"G ADDED l«JRK OJ HER NOT APPJ APPJ 511 PND OTHER 
SURVEY TOTAL PCJSTUCC RSACH WITH SWTCH NO Oil TAKING NOT NOJ 8flTR TOO CR 

RESP PHD'S APPT EXPEA MENTR FIELD EMPL UNKN POSJOOC AVAIL USEFL OFFtR LOW UNKN 

ALL 1912 PHO RECIPIENTS H JSS9 15215 z9.1 11.9 "·" 3.3 1.2 1.2 71.9 2.6 16.2 JS.O 6.4 11.8 
H 

PHO FIELD H 
MATHEMATICAL SCI H 161 1021 14.3 1.0 2.4 1.2 3.8 1s.1 J.J 25.0 J2.9 2.s 11.0 
PHYSICS H 616 1264 "" .1 19.5 6.4 4.5 13.0 1.4 55.2 4.8 '"·" 23.4 4.8 a.1 
CHEM I SHY H 311 1610 59.6 19.1 8.1 8.o 22.2 l.6 40.4 2.2 "·' 18.l J.S 5.5 
URJH SCI H 125 480 21.0 1'5.2 3.8 .2 J.2 .6 11.0 2.J u.z 41.5 1.6 4.4 
ENGINEERING H 222 2357 10.9 3.8 '·' .J 5.1 89.l 2.2 11.1 36.0 8.4 15.5 
AGitlCULTUMAL SCI H 114 630 12.1 4.2 1.9 .J 5.9 .J 111.1 11.1 49. l s.J 11.2 

w 810SC.IENCES H U64 3234 SO.It 2!;.9 8.9 '·" 6.8 •• 4 49.6 a.It 11.1 Zl.6 s.o ao.a 

"' PSYC.HOLOGY H 3dS 2117 l 4 .4 5.4 Z.9 2.1 .9 1.1 85.6 J.4 u.J 41.4 111 •• 11.1 .... SOC.UL SCIENCES H 248 2562 9.l l.1 .1 .1 It.II l. l 90.9 l.9 lJ.5 54.5 6.1 14.3 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1586 4315 98.S 41. 8 15.6 11.1 25.2 4." 1.5 .1 .2 .4 .1 .6 
NONE H 1913 10960 100.0 3.6 22.6 48. 7 8.9 16.2 

H 
SEX H 

MEN H 2893 13419 21.0 11.s 4.4 3.3 1.1 1.1 12.0 z.5 16.8 35.l 6.1 lD.7 
.,OMEN H 666 1196 28.3 15.o 4.6 3.4 J.J 2.0 n.1 J.1 11.s J4.0 J.O 19.4 

H 
RAc.IAL GROUP H 

WHITE H 3375 14559 21.1 ll.1 4.4 3.1 1.4 l.2 12.2 2.5 16.6 34.8 6.S 11.1 
OTHER H 184 116 32.J lS.5 5.5 1.1 2.u 1.1 61.J 4.8 '1. l Jl.9 J.8 11.1 
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• SURVEY OF l972 PHO RECIPIENTS 
• QUESTION lU 

TOTAL SOURCE OF SUPPORT FOR FIRST PQSTDOt 
PHD 1 S 

WHO FEDL FEDL CTHER UNIV 
SURVEY TOOK RSRCH FEL/ NATL OR PER-

RESP POSTOOC FUNDS TRNEE FEL STATE SONAL OTHER 

ALL 1972 PHO RECIPIENTS H 1551 4'251 39.0 28.1 1.1 11.2 .1 11.3 
H 

PHO FIELD H 
MATHEMATICAL SCI H 4l '"" 19.4' 8.3 .1 50.7 20.8 
PHYSICS H 306 563 58.1 l6.0 z.o ll.2 .5 12.3 
CHEMISTRY H 18" 952 4'3.4' 23.0 5.l 15.3 u.1 
EARTH SCI H 4'9 l09 66.l 12.8 3.1 ... 6 12.8 
ENGINEERING H 68 256 38.6 ll.4 12.6 16.9 .8 19. 7 
AGRICULTURAL SCI H 34 79 65.8 3.8 3.8 10.l 16.5 

w BIOSCIENCES H 7l2 1617 34.3 39.3 12.J 6.0 .9 1.2 ..., PSYCt10LOGY H 109 303 11.7 511. 7 2.1 15.0 2.0 ... 3 ..., SCJC UL SCIENCES H 38 228 24'.7 5.9 9.6 35.2 2.3 22.4 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1551 4251 J9.0 28.1 1.1 n.2 .1 11.3 
NONE H 

H 
SEX H 

MEN H 1294 3750 40.l J6.5 1 ... u ... .a 11.a 
WOMEN H 257 501 30.5 4'0.4 9.9 11.1 .2 7.9 

H 
RACIAL GROUP H 

WHITE H 14'61 4'017 39.l 21.1 7.6 13.J .1 11.1 
OTHER H 90 234' 37.8 35.1 11) ... 10 ... .9 ... 8 

• 
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• SURVEY OF 1972 PHO RECIPIENTS 
• QUESTION UB 

TOTAl GEOGRAPHIC LIMITATIONS 
PHD 1 S 

WHO NOi 
SURVEY JU09' IMPORT INCIO A 

RESP POSTDOC fACTCR ENTAL FAtTOR 

ALL 1972 PHO RECIPIENTS H 1549 4251 18.7 15.3 66.0 
H 

PHO FIELD H 
MATHEMATICAL SC.I H 41 144 9.7 4.2 86.l 
PHYSICS H 305 563 14.6 18.5 66.8 
CHEMISTRY H 183 952 14.3 18.2 67.5 
EARTH SCI H 49 109 7.3 18.3 74.3 
ENGINEERING H 67 256 10.3 15.5 74.2 
AGRICULTURAL SCI H 34 79 20.3 10.l 69.6 
BIOSCIENCES H 720 1617 25.S 13.9 60.6 

w PSYChOLOGY H 111 303 21.1 21.s 50.8 ..., SOCIAL SCIENCES H 39 228 1.0 5.3 81.1 w H 
POSTOOCTCRAL EXPERIENCE H 

SOME H 1549 4251 18.7 15.3 66.0 
NONE H 

H 
SEX H 

MEN H 1292 J150 n.s ls.1 10.1 
WOMEN H 251 501 s1.1 12.3 30.0 

H 
RACIAL GROUP H 

WHITE H U60 4017 18.6 lS.4 66.0 
OTHER H 89 234 20.1 15.0 64'.8 
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• SURVEY OF 1912 PHO RECIPIENTS 
• QUESTION UC 

TOTAL PRCLONGEO 
PHD 1 S PCSJDOC 

WHO APPTS 
SURVEY TOOK BECAUSE 

RESP POSJDOC t.O JOB 

ALL 1972 PHO RECIPIENTS H 1537 "251 28.6 
H 

PHO FIELD H 
MATHEMATICAL SCI H •l 1"4 18.8 
PHYSICS H 302 563 36.2 
CHEMISJRY H 18" 952 38.3 
EARTH SCI H •• 109 6.4 
ENGINEERING H 611 256 2•.o 
AGRICUUURAL SCI H 33 19 •2.9 

w BIOSCIENCES H 712 1617 21.0 fl,) .. PSYCHOLOGY H 110 303 13.6 
SOCIAL SCIENCES H 38 228 9 •• 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H· 1537 "251 28.6 
NONE H 

H 
SEX H 

MEt• H 1284 3750 28.4 
WOMEN H 253 501 29.8 

H 
RACIAL GROUP H 

WHITE H 1449 •011 28.8 
OTHER H II 2H 2•.0 
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• SURVEY OF 1972 PHO RECIPIENTS 
• QUESTION 12A 

TOTAL 
PH0 1 S 

' MITH NUMBER OF DIFFERENT MENTORS 
SURVEY SOME 

RESP POSTDOC 0 l 2 )J 

ALL 1972 PHO RECIPIENTS H 1641 U66 J.5 66.9 24.4 5.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H 44 181 5.6 69.l 25.J 
PHYSICS H J20 601 2.2 65.l 21.4 ..... 
CHEMISTRY H 192 980 .1 69.2 26.0 4.1 
EAkTH SCI H 50 111 7.8 89.6 2.6 
ENGINEERING H 11 259 10.4 67.6 20.8 1.2 
AGRICULTURAL SCI H 34 79 60.8 34.2 5.1 

w BIOSCIENCES H 165 1702 .3 64.9 16.1 1.1 
II.) 
U1 PSYCHOLOGY H 113 343 73.3 23.l 3.6 

SOCIAL SCIENCES H 52 402 23.3 60.8 12.5 3.5 
H 

POSTOOCTORAL EXPERIENCE H 
SOME H 1554 4245 2.2 66.8 25.4 5.6 
NONE H n 421 16.6 68.4 14.5 .5 

H 
SEX H 

MEN H 1353 4026 J.5 67.9 2J.9 4.6 
WOMEN H 288 640 3.5 60.6 21.1 a.2 

H 
RACIAL GROUP H 

WHIT& H 1544 4417 3.7 66.8 24.4 s.1 
OTHER H 97 249 l.6 68.7 24.9 4.8 
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• SURVEY Of 1972 PHO RECIPIENTS 
• QUESTION 1 

TOTAL FIELD Of EMPLOYMENT OR POSTD~CTOkAL 
SURVEY EMPL EARTH AGkl BIC SOC UL NON 

RESP PHD 1 S MATH PHYS CHEM SCI ENGIN SC. I SCI PSYCH Stl S.tl 

ALL 1972 PHD RECIPIENTS H 3379 14883 9.6 5.4 8.4 5.7 14.0 4.4 21.1 u.1 ll.6 6.J 
H 

PHO fl ELD H 
MATHEMATICAL SCI H 161 1001 17.0 .4 5.5 J.9 .2 J.O 
PHYSICS H 590 1240 1.0 52.7 .a 1.6 18 • .J .4 1.2 • 5 s.5 
CHEMISTRY H 301 1517 J.2 2.1 10.1 3.1 5.0 .8 10.2 .4 s.2 
EARTH SCI H 118 472 .2 93.0 ·' .9 l.J .4 .4 z.a 
ENGINEERING H 211 2277 10.4 4.4 .3 4.0 72.1 4.5 ·" 4.l 
AGRICULTURAL SCI H 112 630 t.5 2.4 l.l 80.8 11.4 1.1 1.6 
BIOSCIENCt:S H 1273 3099 .6 .5 J.9 3.6 .6 2.1 84.6 .8 .6 z.1 
PSYCHOLOGY H 365 2051 1.5 .J .1 .1 .2 4.J 83.J 2.a 6.9 

w SOCIAL SCIENCES H 242 2536 5.3 1.6 .1 1.5 l.7 1.2 70.8 17.Z .... 
()D H 

POSTDOCTORAL EXPERIEM;E H 
SOME H 1493 4169 5.2 9.7 18.J s.1 6.5 2.3 39.6 5.6 5.4 2.3 
NONE H 1886 10714 11.l J.8 4.6 S.9 16.9 5.3 14. 7 14.J 15.4 7.9 

H 
sex H 

MEN H 2781 13230 10.J 6.0 8.7 6.1 15.6 4.9 20.J 10.2 12.0 6.1 
WOMEN H 592 1653 4.3 1.1 6.6 2.0 l.7 .6 32.9 25.0 11.1 a.o 

H 
RACIAL GROUP H 

WHITE H 3205 lltl79 9.7 5.4 8.3 s.s 14.0 4.5 21.1 ll.9 12.8 e..5 
OTHt:R H 174 704 1.0 5.l 10.s 9.3 15.l 2.0 21.1 10.1 9.1 2.l 
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• SURVEY OF l972 PHO RECIPIENTS 
• QUl:STION 8C 

SALARY RANGE Of FULL-TIME EMPLOYED 
TOTAL 

SURVEY F-J UH 120K '22K '24K SUK 12H UOK n211. MEO UN 
RESP EMPL <Hll( -201( -22K -2411. -261( -2H -30K -3ll( -nl( >Uo\K SALARY 

ALL 1972 PHO RE,IPIENTS H 3053 U4l9 4.l 5.8 8.7 u.1 IJ.9 9.8 9.6 9.2 •·5 l9.0 $26,750 
H 

PHO FIELD H 
MATHEMATICAL SCI H 147 892 4.6 a.2 ll.5 22.6 u.2 9.l 9.0 2.6 .... l4.J 24,400 
PHYSICS H 540 1108 5.2 1.2 9.2 8.9 12.5 l0.6 10.3 12.1 11.0 l5.J 27,000 
CHEMISJRY H 271t l421t 5.8 4.4 5.1 10.5 13.5 l0.9 12.0 llt.3 1.1 l!».9 27,800 
EARrH SCI H 115 441t J.8 J.4 IJ.1 14.4 u. J 9.9 J.6 9.5 4.5 24.5 26,000 
ENGINEERING H 206 2203 •• 1.6 1.5 5.1 9.4 5.8 10.9 12.1 U.4 J9.5 32,000 
AGRICIA.TUMAL SCI H 105 580 6.lt J.J 8.8 14.8 18.4 15.2 6.6 8.lt 4.1 14.IJ 25,250 
BIOSCIENCES H lUlt 2697 1.2 7.J 10.3 14.2 16.l 11.1 8. l s.1 4.4 !J.l 25,000 
PSYCHOLOGY H 30'1 1168 3.2 s.1 11.s 13.lt 1a.1t ... 9 10.0 9.6 s.1 ll.7 25,400 

w SOCIAL SCIENCES H 22J 2303 lt.O 9.0 11.2 1a.a 12.4 9.6 10.z 4.1 1.a 16.J 25,350 .... H \0 
POSTDOCTORAL EXPERIE~CE H 

SOME H 1317 3639 5.9 6.3 12.1 11.J u.1 12.a 10.1 9.9 4.8 10.4 25,450 
NONE H 1736 97ao 3.7 5.6 1.1 u.1 u.s a.1 9.2 a.9 1.z 22.2 27,000 

H 
SEX H 

MEN H 2564 12079 1.7 5.0 8.5 u.1 11.1 9.9 9.5 9.6 6.9 21>.2 26,850 
lfOMEN H •89 1340 9.9 u.a 9.8 1-..0 16.J a.a 10.a s.1 1.1 8.7 21t,350 

H 
RACIAL GROUP H 

WHITE H 2896 12795 4.3 5.9 a.a 12.a 13.9 9.a 9.4 9.5 t».4 19.Z 26,750 
OJHER H 151 624 s.1 •• 5 •• 6 19.7 u.a 9.8 u.a J.5 9.J 15.1 26,000 
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• SURVEY OF 1912 PHO RECIPIENTS 
• QUESTION 9 

lflMEDIATE CAREER PLANS 

TOTAL JOB SEEK 
SURVEY EMPL NO ODS NEW 

RESP PHD 1 S CHANGE SCON JOB OTHER 

ALL 1912 PHO RECIPIENTS H JJf»S 14883 11.1 1.1 12.6 2.s 
H 

PHO FIELD H 
MATHEMATICAL SC.I H 162 1001 12.2 2.1 n.1 1.1 
PHYSICS H 581 1240 11.1 2.4 U.9 2.6 
CHEMISTRY H 300 1511 10.1 2.6 14.9 2 ... 
EARTH SC.I H 118 472 93.7 .4 5.5 .4 
l:NGINEERING H 216 2277 87.4 1.3 9.CJ 1.4 
AG1U CULTURAL SCI H lU 6JO 11.1 1.4 1.2 1.6 

w 8 lOSC IENCl:S H 1267 3099 77.9 5.3 13.5 3.J 
w PSYCHOLOGY H 362 2051 74.3 6.9 14.8 4.0 
0 SOCIAL SCIENCES H 240 2536 79.7 ..... u.o 2.s 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 148J 4169 11.s s.1 u.s J.J 
NONE H 1882 107l4 12.s J.O 12.2 2.J 

H 
SEX H 

MEN H 2119 lJ2JO 11.6 J.3 u.o z.2 
WO'tEN H 586 1653 16.I 1.1 9.4 5.1 

H 
RACIAL GROUP H 

WHITE H 1194 l<U 79 11.J J. 7 12.5 2.s 
OTHER H 111 104 11.s 5.4 13.6 J.5 
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• 

• SURVEY OF l91Z PHO RECIPIENTS 
• OUES TION 10 

REASON FOR JAKING POSJOOC REASON FUil Nor JAKING PDSTDClC 
TOTAl JOIAL 

Ui<lr.G ADDED WORK OJHEA NOr APPJ APPr STIPND OTHH 
SUit VEY TOTAL PCISTUCC llSRCH WllH SWTCH NO OR TAKING NOr NOT IEJTR JOO OM 

RESP PHD 1 S APPT EXPER MENTM FltlO EMPL UNKN POSTOOC AVAIL USEFL OFftR LOW UNllN 

All 1912 PHO RECIPIENTS H )559 15275 21.1 11.9 4.4 J.J 1.2 1.2 71.9 2 •• 16.2 JS.O 6.4 11.1 
H 

PHO flElO H 
MArHEMATICAl SCI H 168 1021 14.J 1.0 2.4 1.2 J.I 15.7 1.J 2s.o 32.9 2.s 11.0 
PHYSICS H 61• 1264 44.I H.5 6 ... 4.S 13.0 ••• 55.2 • •• l•.o 2).4 ... 1 1.1 
CHEMISTRY H 311 1610 59.6 19.1 1.1 1.0 22.2 l.6 40.4 2.2 11.a 11.1 J.5 s.s 
EARrH SCI H 125 480 23.0 as.z J.8 .2 J.2 .6 11.0 2.J 1s.2 47.5 r.• .... 
ENGINEERING H 222 2357 10.9 3.1 1.1 .3 5.1 19.l 2.2 21.1 36.0 1.4 15.5 
AGtllCULTUMAL SCI H 114 630 12.1 4.2 1.9 .3 5.9 .3 t11.J 11.1 49.l 5.J 11.z 

w BIOSCIENCES H U64 3234 so.• 2s.9 8.9 7.4 6.1 1.• 49.6 ••• -..r ZJ.6 s.o 10.1 
w PSYCHOLOGY H 3d5 2111 14.4 5.4 Z.9 2.1 .9 J.1 85.6 J.4 18.3 41.4 10.1 11.1 .... SOC.UL SCIENCES H 248 2562 9.1 1.1 .1 .1 4.tl 1.1 90.9 1.9 IJ.5 54.S 6. r 14.3 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1586 4315 91.S 41.1 15.6 11.1 25.2 4.4 1.s .1 .2 ... •• .6 
NUNE H 1913 10960 100.0 3.6 22.6 "'·' 1.9 16.Z 

H 
SEX H 

MEN H 2893 13419 za.o 11.s 4.4 J.J 1.1 1.1 11.0 2.s l•·• JS.I 6.1 10.1 
.. OMEN H 6fll6 1196 28.3 as.o •• 6 3.4 J.3 2.0 n.1 J.1 11.s J-..o J.O 19.4 

H 
RACIAL GROUP H 

WHITE H 3375 1•559 21.1 11.1 .... J.1 7.4 1.2 12.l 2.s 16.6 34.1 •• s 11.a 
OTHER H 184 116 32.7 u.s 5.5 1.1 2.u 1.1 67.J ••• ... 1 J1.9 ).8 11.1 
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• SURVEY OF 1972 PHO RECIPIENTS 
• QUESTION llA 

TOTAL SOURCE OF SUPPORT FOR FIRST PGSTDOC 
PHD 1 S 

WHO FEDL FEDL CTHER UNIV 
SURVEY TOOK RSRCH FEL/ NATL OR PER-

RESP POSTDOC FUNDS TRNEE FEL STATE SONAL OTHER 

ALL 1972 PHO RECIPIENTS H 1551 4251 39.0 28.l 1.1 u.2 .7 11.3 
H 

PHO FIELD H 
MATHEMATICAL SCI H 41 H4 19.4 8.J .1 50.7 20.8 
PHYSICS H 306 563 58.1 16.0 2.0 ll.2 .5 12.3 
CHEMISTRY H 184 952 43.4 23.0 5.1 15.3 u.1 
EARTH SCI H 49 109 66.l 12.8 3.1 4.6 12.8 
tNGINEERJNG H 68 256 J8.6 11.4 12.6 16.9 .8 19.7 
AGRICULTURAL SCI H 34 79 65.8 3.8 3.8 10.1 16.5 

w BIOSCIENCES H 1l2 1617 34.3 39.3 12.3 6.0 .9 1.2 
II.) PSYCt10LOGY H 109 303 11.1 511. 7 2.1 15.0 2.0 4.3 

"' SOC I AL SC I ENC ES H 38 228 24.7 5.9 9.6 35.2 2.3 22.4 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1551 4251 39.0 za.1 1.1 u.z .1 11.J 
NONE H 

H 
SEX H 

MEN H 1294 3750 40.1 .26.5 7.4 13.4 .8 11.a 
WOMEN H 257 501 30.5 40.4 9.9 11.1 .2 7.9 

H 
RACIAL GROUP H 

WHITE H 1461 4017 39.1 21.1 7.6 13.J .7 ll. 7 
OTHER H 90 234 37.8 35. 7 10.4 10.4 .9 4.8 

• 
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• SURVEY OF 1912 PHO RECIPIENTS 
• QUESTION 118 

TOTAL GEOGRAPHIC LIMITATIONS 
PHD'S 

WHO NOT 
SUAVEY TU09' IMPORT INCID A 

RESP POSTDOC fACTCR ENTAL fACTOA 

ALL 1972 PHO RECIPIENTS H 1549 "251 18.7 15.3 66.0 
H 

PHO FIElD H 
MATHEMATICAL SCI H 41 1"4 9.1 4.2 86.l 
PHYSICS H 305 563 14.6 l8.5 66.8 
CHEMISTRY H 183 952 14.3 18.2 61.5 
EARTH SCI H 49 109 1.3 18.3 14.J 
ENGINEERING H 61 256 10.3 15.5 74.2 
AGRICULTURAL SCI H 34 19 20.3 10.1 69.6 
BIOSCIENCES H 120 1617 25.5 13.9 60.6 

w PSYCttOLOGY H 111 303 21.1 21.5 50.8 
fl,) SOCIAL SCIENCES H 39 228 1.0 5.3 81.1 w H 

POSTOOCTCRAL EXPERIENCE H 
SOME H 1549 4251 11.1 15.3 66.0 
NONE H 

H 
SEX H 

MEN H 1292 3150 n.s 15.7 10.1 
WOMEN H 251 501 57.1 12.3 30.0 

H 
RAC UL GROUP H 

WHITE H 1460 4017 18.6 15.4 66.0 
OTHER H 89 234 20.3 15.0 64.8 
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• SURVEY OF 1972 PHD RECIPIENTS 
• QUESTION llC 

TOTAL PRCLONGED 
PHD'S PCSJDOC 

"HO APP TS 
SURVEY TOOK BECAUSE 

RESP POSTDOC ~D JOB 

ALL 1972 PHO RECIPIENTS H 1537 4251 21.6 
H 

PHO FIELD H 
MATHEMATICAL SCI H 4'1 ..... 11.1 
PHYSICS H 302 563 36.2 
CHEMISTRY H 18" 952 38.3 
EARTH SCI H 4'9 109 .... 
ENGINEERING H 611 25• 24.0 
AGRICUUURAL SCI H 33 79 4'2.9 

w BIOSCIENCES H 712 1617 28.0 N .. PSYCHOLOGY H 110 JOJ n.6 
SOCIAL SCIENCES H 38 228 '·" H 

POSTDOCTORAL EXPERIENCE H 
SOME H· 1537 4251 21.6 
NONE H 

H 
SEX H 

ME ft H 1284 3750 28.4 
"OMEN " 253 501 29.I 

H 
RACIAL GROUP H 

WHITE H 1449 4017 21.1 
OTHER H 88 2J4 24.0 
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• SURVEY OF 1972 PHO RECIPIENTS 
• QUESTION UA 

TO JAL 
PHD 1 S 

' WIJH NUMBER OF DIFFERENT MENTORS 
SURVEY SOME 

RESP POSJDOC 0 1 2 )J 

All 1972 PHO RECIPIENTS H 16"1 o\666 J.5 66.9 24.4 5.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H 4.\ 183 5.6 69.l 25.3 
PHYSICS H 320 601 2.2 65.l 28.4 4.4 
CHEMISJRY H 192 980 .1 69.2 26.0 4.1 
EAKTH SCI H 50 117 1.1 89.6 2.6 
ENGINEERING H 11 259 10.4 67.6 20.1 1.2 
AGRICULTURAL SCI H 34 79 60.8 34.2 5.1 

w BIOSCIENCES H 765 1702 .3 64.9 26.7 8.1 N 
U1 PSYCHOLOGY H 113 343 73.3 23.l 3.6 

SOCIAL SCIENCES H 52 402 2J.3 60.8 12.5 J.5 
H 

PDSTOOCTORAL EXPERIENCE H 
SOME H 155.\ 4245 2.2 66.8 25.4 5.6 
NONE H 81 421 16.6 68.4 14.5 .5 

H 
SEX H 

MEN H 1J53 4026 J.5 6l.9 2J.9 4.6 
WOMEN H 288 61t0 3.5 60.6 21.1 8.2 

H 
RACIAL GROUP H 

WHIT& H 15.\4 4411 J.7 66.8 24.4 5.1 
OTHER H 97 249 1.6 68.7 21te9 4.8 
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• SURVEY OF 1972 PHO RECIPIENJS 
• QUEST ION 128 

TO JAL 
PH0 1 S 

WITH TOTAL MONTHS ON POSTDOC 
SURVEY SOME 

RESP POSTOOC <12 12-23 2+-35 36-47 48-59 60-11 >12 

ALL 1972 PHO RECIPIENTS H 1656 4666 16.4 21 ... 26.0 16.9 5.1 2.9 3.6 
H 

PHO FIELD H 
MATHEMATICAL SCI H 46 183 27.3 21t.6 21.1 15.3 s.s 
PHYSICS H 323 601 12.1 21.1 27.l 11.1 10.0 4.3 6.0 
CHEMISJRY H 192 980 12.6 34.3 25.9 19.lt ... 3 1 ... 2.1 
EARTH SCI H 51 117 u.1 .... 2 36.8 2.6 .9 
ENGINEERING H 11 259 18.9 45.9 16.2 13.9 1.5 2.1 .a 
AGRICULTURAL SCI H lit 19 11.1 16.S 50.6 13.9 1.3 

w BIOSCIENCES H 768 1102 1.6 2 ..... 27.8 21.5 8.3 5.o S.l 
!\) 

PSYCHOLOGY H lU 343 21.3 40.S 2s.1 S.5 2.3 .6 2.6 CJ\ 
SOCIAL SCIENCES H 53 402 51.1 16.4 llt.9 8.2 .s 2.2 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1569 4245 u.1 29 ... 26.5 11.1 6.1 J.l 3.9 
NONE H 81 421 43.7 19.2 2~.9 12.1 2.1 .1 .s 

H 
SEX H 

MEN H 1362 4026 16.3 21.1 26.7 n.2 5.6 2.1 3.8 
WOMEN H 294 61t0 11.2 13.0 21.6 .... , 1.0 ... , 2.3 

H 
RACIAL GROUP H 

WHITE H 1559 lt4l1 16.8 21.1 26.4 16.5 5.8 3.0 3.S 
OTHER H 97 249 a.a 35.3 1'1.3 24.5 6 ... .4 5.2 
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• SURVEY OF 1972 PHO RECIPIENTS 
• QUESTION l5A4 

GRAD RA'S CONTRIBUTION TO RESEARCH EFFORT 
UNIM- NONE 

SURVEY EST ESSE- IMPO- PCRT-IN 
RESP TOTAL ttTI AL R TANT ANT DEPT 

ALL 1912 PHO RECIPIENTS H 1451 5436 21.5 JO.O l.4 45.5 
H 

PHD FIELD H 
MATHEMATICAL SCI H 58 314 4.l 8.J 6.4 11.2 
PHYSICS H 195 381 16.0 JJ.9 J.6 4J.4 
CHEMISTRY H 10 JJZ JS.a 14.5 1.2 46.l 
EARJH SCI H 61 230 27.4 31.8 J3.5 
ENGINEERING H 65 534 28.5 46.6 .4 24.5 
AGAICULTURAL SCI H 54 298 43.6 25.8 z.1 27.9 
BIUSCIENCES H 116 1619 2Ue4 29.6 2.0 47.J 

w PSYCHOLOGY H 139 11t2 11.8 11.2 1.1 43.7 w 
U'I SOCIAL SCIENCES H 93 980 11.1 26.l 4.0 52.8 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 182 1914 21.3 29.2 J.O 45.J 
NONE H 669 3522 21.1 30.4 2.0 45.6 

H 
SEX H 

MEN H 1185 4814 22.1 29.5 z.1 45.6 
WOMEN H 266 622 16.9 JJ.8 4.3 44.5 

H 
RAC JAL GROUP H 

WHITE H 1346 5102 22.0 29.l 2.5 45.8 
OTHER H 105 334 u.a 43.4 ·' It l.O 
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• SURVEY OF 1972 PHD RECIPIENTS 
• QUESTION 1581 

POSTOOC CONTRIBUTION IN DETERMINING 
BASIC DIRECTIONS Of RESEARCH PROJECT 

UNIM- CAN'T 
SURVEY EST ESSE- IMPO- PCRJ- OEJER-

RESP TOTAL NTIAL RUNT ANT MINE 

ALL 1972 PHO RECIPIENTS H J59 966 16.9 46.4 J4.l 2.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H 6 JO 90.0 10.0 
PHYSICS H 68 128 24.2 39.I 34.4 2.J 
CHEMISTRY H JJ 142 15.5 52.8 26.l 5.6 
EARTH Stl H 1 18 11.1 JJ.J 55.6 
ENGINEERING " 9 65 49.2 41.1 J.1 
AGIUCUUURAL SCI " 8 35 20.0 34.J 45.7 
81 OSCI ENCf:S " 206 447 14.8 41.2 35.l 2.9 

w PSYCHOLOGY H 20 88 39.8 39.8 20.5 w 
0\ SOCIAL SCIENCES " 2 13 100.0 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 281 720 19.0 48.2 29.7 J.l 
NONE H 11 246 10.6 4le l "'·' 1.6 

H 
SEX H 

MEN H J02 150 15.9 47.l J4.2 2.1 
NDNEN H 51 116 24.l 41.4 J2.I 1.7 

H 
RACIAL GROUP H 

WHITE H J22 851 17.4 41.l 32.4 J.l 
OTHER H J7 115 u.o 40.9 46.l 
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• SURVEY OF 1912 PHO RECIPIENTS 
• QUESJION 1582 

POSTDOC CONTRIBUTION TO INTELLECTUAL 
VIGOR Of IHt RESEARCH EFFCRJ 

UNIM- CAN'T 
SURVEY EST ESSE- IMPO- PORT- DETER-

RESP TOTAL NTIAL RUNT ANT MINE 

ALL 1912 PHO RECIPIENTS H 359 966 38.1 54.0 5.7 2.z 
H 

PHO FIELD H 
MATHEMATICAL SCI H 6 30 6.7 86.7 6.7 
PHYSICS H 68 128 35.2 57.8 4.1 2.3 
CHEMISTRY H u 1-U 47.Z 52.8 
EARIH SCI H 1 18 22.2 77.8 
ENGINEERING H 9 65 46.2 41.1 3.1 3.1 
AGRIC:UUURAL SCI H 8 35 31.4 48.6 zo.o 
BIOSCIENCES H 206 441 39.4 51.5 1.2 2.0 

w PSYCHOLOGY H 20 88 37.5 41.1 14.8 w 
....a SOCIAL SCIENCES H 2 13 100.0 

H 
POSTDOCTORAL EXPERIEM:E H 

SOME H 288 120 44.7 49.9 4.0 1.4 
NONE H 71 zu 18.7 66.J 10.6 4.5 

H 
SEX H 

MEN H 302 850 )6.6 55.3 5.6 2.5 
.. OMEN H 57 116 49.l 44.8 6.0 

H 
RACIAL GROUP H 

.. HITE H 322 851 37.l 55.1 4.6 2.5 
OJ HER H 37 115 45.2 40.9 U.9 
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• SURVEY OF 1972 PHO RECIPIENTS 
• QUESTION 1583 

POSTDOC CONTRIBUTION TO INFUSION 
OF Nt~ RESEARCH TECHNl~UES 

UNIM- CAN'T 
SURVEY EST ESSE- IMPO- PCkT- DETER-

RESP TOTAL NTUL RUNT A~T MINE 

ALL 1912 PHO RECIPIENTS H 359 966 J6.l 44.l llt.5 5.J 
H 

PHO FIELD H 
MATHEMATICAL SCI H 6 JO 4J.J 56.7 
PHU I CS H 68 128 2J.4 50.1 22.1 !.I 
CHEMISTRY H ]J 1"2 35.9 52.8 1.0 1e.2 
EARTH SCI H 1 18 22.2 33.3 3J.3 11.1 
ENGINEERING H 9 65 'el.I lt9.2 "·' 3.1 
AGR ICUL TURAL SCI H 8 35 57.l 2.!.9 20.0 
BIOSCIENCES H 206 441 36.9 42. l 17.2 3.8 

w PSYCHOLOGY H 20 88 40.9 J9.8 u.o 2.3 w 
m SOCIAL SCIENCES H 2 13 15.4 81t.6 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 218 720 40.1 42.4 n.5 4.0 
NONE H 71 246 24.4 49.2 11.5 8.9 

" SEX H 
MEN H 302 850 34.8 46.9 u.8 4.5 
WOMEN H 57 116 45.7 23.3 19.8 11.2 

H 
RACIAL GAOUP H 

WHITE H 322 151 31.5 43.1 U.J 4.3 
OJHER H 37 115 11.J 46.l 23.5 12.2 
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• SURVEY OF 1972 PHO RECIPIENJS 
• QUESTION 158t\ 

POSTDOC CONTRIBUTION TO 
PUBLICATION OF RESEARCH FINDINGS 

UNIM- CAN'T 
SURVEY EST ESSE- IMPO- PGRT- DETER-

RESP TOTAL NTUL RUNT ANT MINE 

ALL 1972 PHO RECIPIENTS H 359 966 26.8 5•.o U.4 5.8 
H 

PHO FIELD H 
MATHtMATICAL SCI H 6 JO 93.J 6.7 
PHYSICS H 68 128 28.l 56.J 10.9 •• 1 
CHEMISTRY H 33 1"2 36.6 •t.5 11.6 •• 2 
EARTH SCI H 1 18 22.2 55.6 2i.2 
ENGINEERING H 9 65 J.1 90.8 3.1 J.l 
AGAICULTURAL SCI H 8 35 22.9 57.l 20.0 
BIOSCIENCES H 206 •"1 27.J 53.7 u.t 5.1 

w PSYCHOLOGY H 20 81 37.5 38.6 22.1 1.1 
w SOCIAL SCIENCES H 2 13 15.• 84.6 
'° H 

POSTDOCTORAL EXPEAIE~CE H 
SOME H 288 720 JO.I 53.6 12.2 •• o 
NONE H 11 2t\6 11.1 55.3 16.7 11.0 

H 
SEX H 

MEN H 302 850 26.1 55.t u.a 5.1 
.. OMEN H 57 116 31.9 t\6.6 10.3 11.2 

H 
RACIAL GROUP H 

.. HITE H 322 851 26.4 56.l 12.5 5.1 
OJHER H 37 115 29.6 39.l 20.0 11.J 
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• SlllVEY OF 1972 PHO AECIPIENTS 
• QUESJION 1585 

POSTDOC CONTRIBUTION TO 
TRAl~JNG OF GRADUATE STUDENIS 

UNI M- CAN 1 1 
SURVEY EST ESSE- IMPfr PORT- DETER-

RESP TOTAL NTIAL RUNT ANT MINE 

ALL 1912 PHO RECIPIENTS H 359 966 5.J 40.2 J5.6 18.9 
H 

PHO FIELD H 
MATHEMATICAL SCI H 6 JO 6. 7 40.0 5J.J 
PHYSICS H 68 121 J.l 51.6 21.1 n.z 
CHEMISTRY H Jl 142 5.6 52.l 2J.9 u.J 
EARTH SCI H 1 18 11.1 55.6 22.2 11.1 
ENGINEERING H 9 65 44 •• 4'1.2 6.2 
AGK I CULTURAL SCI H • 35 ll.4 45.7 42.9 
BIOSCIENCES H 206 447 7.6 3fl. l 32.9 20.4 

w PSYCHOLOGY H 20 81 J.4 2fl.5 59.l e.o ... SOCIAL SCIENCES H 2 l] 15.4 84.6 0 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 211 720 5.4 44.Z JO.I 19.6 
NONE H n 246 4.9 28.5 49.6 11.1 

H 
SEX H 

MEN H JOZ 150 4.4 "1.4 J4.0 20.2 
.. OMEN " 57 116 12.1 11.0 47.4 9.5 

H 
RACIAL GROUP " NHITE H J22 151 '·' 41.6 n.is 19.4 

OTHER H J1 115 J.5 29.6 51.J 15.7 
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APPENDIX E 
1978 Ph.D. Recipients 

SURVEY OF SCIENTISTS AND ENGINEERS 

OMB No. 99·57900J 
ApproYll uplrn 
December JI, 1979 

CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF 
THE NATIONAL SCIENCE FOUNDATION AND THE NATIONAL INSTITUTES OF HEALTH 

THE ACCOMPANYING LETI'ER requests your assistance in this survey of scientists and engineen. 
PLEASE READ the instructions carefully and answer by printing your reply or entering an 'X' in the appropriate box. 
PLEASE COMMENT on any questions which you think require fuller explanation. 
PLEASE RETURN the completed form in the enclosed envelope to the Commission on Human Resources, JH 638, National Research 
Council, 2101 Constitution Avenue, N.W., Washington, D.C. 20418 

r 
L 

NOTE: Thia Information is solicited under the authority of the National Science Foundation Act of 1950, as amended. All Information 
you provide will be treated as confidential and used for statistical purpo1e1 only. Information will be released only in the form 
of statistical summaries or in a form which does not identify information about any particular person. Your response ii entirely 
YOluntary and your failure to proYide some or all of the reqliated information will in no way adversely affect you. 

DEFINmON: POSTDOCTORAL APPOINTMENT means a temporary appointment, the primary purpose of which is to provide for 
continued edue1tion or experience In research usually, though not neceuarily, under the supemsion of a senior mentor. 
Included ue appointments in govemment and industrial laboratories which 111emble in their character and objectives 
pa1tdoctoral appointments in univenities. Exduded are appointments in residency training programs in the health 
professioris. 

EMPLOYMENT 

INS11lUC'nONS: Pleue answer questions I throup 9 with respect to your PRINCIPAL employment or pa1tdoctoral appointment 
ASOF APRIL 1979. 

1. Wllldl BEST._..... your .......,..... ... 1 Ca..:t only one.) 

1 D Full·time postdoctorll eppointment (•defined above) 
2 D Pert·time postdoctor1l 1PPointment (•defined above) 
3 D Full·time 1mployed (other thin postdoctor1I eppointment) 
4 D Pert·time 1mploy1d (Olhlr thin postdoctorel eppointmlnt) 
6 D Unemployed Ind .. king employment 

181 

6 D Unlmploy9d end NOT seeking employment 
7 D Student (Olhlr th"! postdoctorll eppointment) 
8 D Other 1t1tus, p1 ... specify ________ _ 

NOTE: If you checked items S, 6, or 7 above, please skip to question 10 on pege 3. 

1 D Uniwenity or 4·v-• catlegl Cother then itllml 2 end 6 bllowl 
~ D Meclicel school or other hulth profluionel school (including 

university·1ffili1tld tllChing haspitll) 
3 D 2-y•r coll1g1 or tlChnlCll school 
4 D Elemlnt1ry or llCOndery school 
6 D Other lduc:ltionel institution, pie .. specify -----

6 0 FFRDC l1bor1tory (i.e., feder1lly funded r111erch end 
develoPlnlllt centen such • Brookheven, Lincoln, Los 
Al1mos, 0.k Ridge, etc.I 

341 

.... 
7 D Fedtrll govemment (including militlry) 
8 0 St118 or locel government 
9 D Business or industry 

10 D Holpitll or clinic (Olhlr then those included lbovel 
11 D Nonprofit org1ni11tion Cother then those included lbow) 
12 D Self•mployed 
13 D Other type of employer, p1 ... specify -----
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342 

4. H 1ffili8ted with en INSTITUTION OF HIGHER EDUCATION c;,.,,,, t, 2, or 3 in Ouettion 31. 

1. Whit is the title of your polition1 

b. Which •tlfOrY BEST ...ibn the type of polition you holcl1 CCll«k only OM. I 

1 0 FICUlty 
2 0 PostdoctOl'll 1ppointment C• defined on Pllll 11 
3 0 Other nonf1CUlty mell'ch stiff 
4 0 Other nonf1CUlty tnching stiff 
5 0 Other, pie .. specify 

1171 

1181 

c. Are you primerlly employed in 1 ,_.unit OUTSIDE the tnlltionll ICldenlici'd1p1rtm1nlll ltnlelln1 

1 0 Yes 2 0 No 1191 

d. 11 your polition oonsldend to be in 1 t9nllre tnck1 

1 0 Yes 2 0 No 1201 

e. If YES, do you hue tMure1 

1 0 Yes 2 0 No 1211 

I. Approximltlly whit peraent of the time lllOCiltld with your principal employtwtt I• of April 11791 do you dewoel to llllh of the 
following llCtiYltiel1 

1. Blsic restll'ch (including supervision of students lr'ltllld in restll'chl " 1221 

b. Applied meerch ind development (including supervision of 
students enpged in r-•rchl " l:MI 

c. Cl1aroom telching Cnot involving retHrch supervision) " tal 

d. Administr1tion/m1nagernent " 1a1 

e. ConsultinO " 1301 

f. Profnsion1l service Cother thin consulting) " 1321 
g. Other, p1 ... specify _____________ _ 

" 1341 

100 " 

I. If your ICtivltiel include retHrdl, which of the following f9derll .....-.. if eny, IUpPOrt the,_. In which you .. .....a 
(Ch«k .,, that epply. ) 

1 0 No feder1I support for r-•rch 
2 0 ADAMHA CN1tionll Institute of Mentll Hulth, Nltionel Institute on Alcohol 

Ind Alcoholism, Ind Nltionll Institute on Drug Abuse) 
3 0 Oepertment of Defense 
4 0 [)eplrtrnent of Energy 
5 0 Nltionll AeronM1tiC1 Ind Spece Administration 
6 0 Nltionll Institutes of HHlth 
7 0 Nltionll Science Foundation 

8 0 Other fedlrll lglflcy. ·-specify 131-431 

7. From the encloled list of specilhy .-on the reverse•• of the IOftring lettlr, select the.- mmt clollly relMld to your llllPloy· 
ment or po1tdoctorll IPPOint1Mnt. end en• 1hlir titlel end 3-dltlt oodel below. Writl In your tptaillty if It ii not on the lilt. 

Title of emplovrnent speci1lty 

Most closely related field: 

Other fields (if IPPliClble): 

3-digit c:ode 

14441 

(47-491 

HI0-521 

113-111 
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&. What II tile BASIC ANNUAL SALARY• ..-.... wldl ye11r prlnclpil llllPloYR*lt1 If you hold 1 poltllloctonl 1PPoin11n1nt 
C. dlfinld on Pllll 1 I 11111 ,_.. 1 ltipmd. 1nc1.- the ltipend pl• penclllll lllOWIRCll. 

S Cll8-l8i perCllendlryHr(11·12monthl) OR S l&H11I per1Qdemicy11r(9-10months) 

•1nc1udl your 11l1ry before deductions for income tlX, soci1I HCUrity, retirement. etc., but do NOT indudl bonut11, 
overtime, summer tuchlng. con.,lting. or other peyment for profession1I work. 

t. Whidt of the followint BEST dllcrlllll ye11r lmlnedil• C11Mr p1Mw1 (Ch«:lc only one.) 

1 a Not ICtively -king new position 3 a Actively Siiking new Politlon beCIUll of 
2 a Actively Siiking new position blc:al• pnisent dillltisflc:tion with present Polition 

position '9rmin1t111hortly 4 a Other, pl11111pecify ----------

EMPLOYMENT HISTORY 

10, Did yell tmb I poltllocturel IPPOilltllllnt C. dlfinld on P11111J within I YW lf'9r IWiwint yeuF doctonl ...... , 

1 OY11 20 No 1131 

1. If YES, whit we the rww for t81dnt your FIRST postdoctorll eppointment1 (Ch«:lc _,I that apply Md CIRCLE the mo« 
/tnpol'tant ONE. I 

0 To obt1in ldditiOnll r1111rch experience in your 
doctor1I field 

4 a Couldn't obtlin type of employment position 
you Wllltld 

1121 

2 0 To work with I perticul1r 1cilntist or fllllrch group 
3 0 To twitch Into I different field of r1111rch 

6 a Other reeson. plelsl spedfy --------

It. If NO, whit _,. the IUIOlll for not t8kint • pclltdoctarll eppointment1 (a..ot all fh•t IPPl'I ltld Cl RCLE the ma.t 
important ONE.) 

IM-111 

1 a Couldn't obtlin postdoctor1l IPPOintment 
2 0 Felt th1t a postdoctoral would bl of little or no 

benefit in •rms of your Clrwr •pirltions 

4 a Postdoctoral 11l•i• too low compered with other 
employment oPPOrtUniti• 

& a Other rea1on. pleue lpedfy --------
3 a More promising Clrllr opportunitill were av1ilable 

119-731 
11. If you DID .U 1 poltllloctonl IPPOintlMnt within 1 yur after reoelwlnt your doctorll ....... 

1. wll81 w the PRIMARY IOUfCI of Mlpport for your FIRST postdoctorel IPPDilltllllnt1 (Chlcat only one.) 

1 0 Fedenl r1111rch grant or contrlCt 
2 0 Fldlr1I fellowship or tr1ining gr1nt 
3 0 Nonfedlrll nationally IWlfded fellowship 

6 0 Perton1l l'llOUrCIS (e.g., loens, flmily income, etc.) 
6 a Other source, pl ... tplCify below: 

4 a University or ..... fundl (including 191ching mt.) 1741 

It. to whit extent •d LIMITATIONS In llDlflPllic mobility lnftulnce your deallion to .U ye11r FIRST postdoctorel eppointment1 

1 0 Important considlqtion 2 0 Incidental considlrltion 3 0 Not I consideration 1711 

c. did ye11 pialong the length of time you held postdoceorll eppointment(1I ......_ of difficulty In finding other employtMnt 

you wmt8d1 1 0 Y11 2 0 No 1711 

12. If you .. cumntly (•of Aprll 11791lnwohedIn1..-mprojectIn1 uniftnlty, how lftlllY lndlwiclulls (includlnt yolftllfJ 
.. working on the project1 Pl ... prowldl the number of lndlwldulll In elch of tile penon,.. groupe llllow 11111 me the oantrl
butianl 1111111 by .... l'GUP to the OVERALL PRODUCTIVITY OF THE RESEARCH EFFORT. In l'ltlng tlle oontributlom, 
... the followi1111C11e: 

1•1U1nti1I 2• important 3 • not important 4 • Clmot dl19nnine 

,,.,.,,,,,., Group 

FICUlty 

Postdoctoral appoin'911 (• defined on Piii 11 

Other doctoral staff (e.g •• r1111rch scienti11ll 

Grldultl l'llUrch miltlnts 

Nondoctoral staff (e.g., '9chnlci1n1) 

Number of 
lndividwlls 

-----IMI 

----- 111-121 

----- 114-111 

----- 117·181 

120-211 

Rating of 
contribution 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


344 

13. Ull .. the _ _.. C• In question 12), m. the oontrlbu1iw of POSTDOCTORAL APPOINTEES Conly) to .... of the 
followi .. llpecta of the ....ch project: 

Rating of 
c:antribution 

Determining the basic dirKtions of the l'ftllrch project 1231 

Intellectual vigor of the research effort 1241 

Infusion of,_ rt111n:h tKhniques 1211 

PubliCl1ion of research findinga 1211 

T...ining of graduate students 1271 

14. At the time you rtllilld your doctoral ..... what employment aptioM did you 00Mlder1 lndlonl below the number of lob 
Inquiries you made end the Nlmber of often you Nllilld in..,. employment CltllO'Y· 

Type of position 

Educational lnstitutioni (other th1n FF RDC laboratories) 

Faculty 

Postdoctoral appointment (• defined on page 11 

Other nonfaculty 111ff 

FFRDC Labtntoriel 

Postdoctoral appointment (• defined on page 11 

Other rtllln:h 111ff 

Other position 

lndunry °' BUlinM 

Postdoctoral appointment (• defined on page 11 

Other rt111n:h staff 

Other position 

F«lwW, Star., °' LtlCM Go,,.,,,,,,.,,t 

Pm1doc:toral appointment (• defined on page 1) 

Other l'lltlrch 111ff 

Other poaition 

Otlw Pwitiat11 (P'- specify t 

Number of 
inquiri• 
llllCle 

1:a.211 

131-321 

l:M-311 

131·311 

l«M11 

l~I 

lllM81 

CINll 

181«21 

16M51 

111•1 

170-111 

THANK YOU FOR YOUR COOPERATION 

Number of 
offers 
received 

1301 

1331 

1•1 

1311 

1421 

1411 

1•1 

1611 

1641 

1171 

1•1 .. , 
1811 

1•1 

1721 

1n1 
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LIST OF EMPLOYMENT SPECIAL TY AREAS (to be used for question 7) 

lllA THEIM TICI 

oao · Alllbr• 
010 · Anetys11 a FunctlOMI AMlyeia 
020 . Geometry 
030. Lotic 
040 · Number T'-ry 
1112 • l'rolllbihty 
11111 • Midi s .. istia •-... 144. 110. 121. 

7271 
OIO • TCIPOlolr 
Ol2 . (Jpeqt- .._ ...... _ ... 4781 

•· .................... tics 
- • Colnllo-oricl a Fini• Ml ....... tia 
081 • Pllylical Mad191Mticl 

- ........... icl. Ciltwal 
•· .......,..oa,Ot'*" 

COllPUTlll ICllNCH 

071 • "'-" 
072· .. ,_,.~ 
073. Her- Sya-
07• ............. ar-
019. Compuqr Scienc•. °"*" ...... 

t37.•711 

PHYSICI a ASTllOlllOllY 

101· ""'-
1GZ· Aatraphpicl 
110 • Atomic a Mo-lar Pllyaicl 
120 • EIK11om.gne1ilm 
, 30 . Mlclw>icl 
, 32 . .-C-ticl 
13t • Fluidl 
131 • ........ Pllyaicl 
, •• Optics 
,. • Tllernlll ""9icl 
le· l...,_wy hniclll 
1IO· Nuclelrltructure 
,.,. Solids-
,. • Pllyoia. Genlral 
,. • Pllylicl. OtMr· 

CHlllllTllY 

200· AM!yticlll 
210-lllOflllllc 
211. "1ttlletlc IMflllllc. ~le 
220· Or...,;c 
221 • "1ttlletic Or...,;c • Netu..i ,.oductl 
230· Nuclelr 
2e· Pllylicel 
:Ml· au.-
2IO· ""-9ticlll 

- • ltructur9I 
2IO • ""icultural a Food 
- . 'nlermodr-ia ......... ,._. ... 
210. "'*-•icel 
271· ""'-
- . ._,., ·-lltoll401 
- • Clleltual Dynamicl 
- • Olemiltry. a.-.. 
- • Qlemiotry, °"*" 
IAllTH, INYlllOllllllNTAL. AND 
MARINI ICllNCll 

301 • Mi'*81o1W ....... oiow 
--~try 
310. lntipaplly, t.di ........ ion 
320 • ,.._,toloW 
330 . ltrucanl GeololW 
Jt1 • Geophyllct ISolicl hrtlll 
- • Geomorph, • Glacitll GeololW 
•1 · AllPli9d Geal., Geol. 1,.. a 

._.Geol. 
•· F•IT•.al'etrol. I ... C-allo•791 

•· ~·-- ..__ 370 • OCINllOll'lllllY •1 · MlriM ~-°"*" 
311 • At ......... ic Pllyllcl a ci-iiltrv 
312 · Atmalllllerlc nv-1e1 
313· At ......... icS0.-,01'*" 
- . lnvi-1 Sc-.a.-.. 

...... ..,.1211 
- · Envir-IS.0-, 0t'*" - ....... so.-. a-rai - ....... so.-.°"*" 

INGINlllllNG 

..., . "--tial. Attr-uc.I 
410. ,.icultur .. 
•11. liomldic8I 
420. Civil 
430 . Cllelnial 
431 . Clrelnic 
q7. Compuqr 
.._, • Electrlcll 
4'I · Electronla 
..i-111c1111tr111•........__inl ........... 
.., . ..,._.,,. Pllylia 
410 • Mldleniclll 
•11· ........... ~ ...... e,.. 
.,. . 1w1- 0....,. ~ ..... 

...... 072, 073. 0741 
471 • (Jpeqtioftl .._..... ._ ... 0821 
471 • Fwl Tldlnoltllr a l'etrol. E .. . 

....... I 
o4IO • lentwy a E"'"-1al .......... 
.. 7 .......... ..... 
.. ..... _....a.-.i 
- . 1.,.._...; Otller" 

AGlllCUL TUllAL ICllNCD 
IOO· ,..,_ 
IOI · ""laihural E_... 
802· Allilnll ~ 
IOl·FoodlcilnmaT........_ 

C-allol731 
.,. • Fllll a Wlldlfe 
IOI· F_,,. 
IOI • Horticulture 
I07. lolll a 1o111c11nm 
110 • Allilnll lcilnm • Allilnll Nutrl1lon 
111 • Plly ...... OIOl'i 
111· ......... a.-.i 
111 ........... o.....• 

•DtCAL ICllNC:SI 

l20 · Mldlclne a lurll'Y 
122.. Public....,.. a Epld1miola1L 
123 . y_...,., Mldlcl .. 
Ut. ~ ... Adml--ion 
121· Nunint 
121· ....... tolol¥ 
121· Eruh••Nl• .. Helltll 
ue · PllllaloW 
m- "*maca1.., 
137· .._._ 
131 ............. a.-.. 
............... Otlllr. 

lllOLOCllCAL ICllNCll 

..., • liocllllnlnry - ... 2IOI 
M2·........,_ 

M3. llionw•---144. llionwtrlaMd liolatllta ..... 
Olll, 810, 721. 7271 

.... AnMomy 

.... CVtoloW 
M7· ....,.,oloW .... ,..._..,,., 
llO· lot-. 
llO . EcololY 
112.. Hydw ablataa 
11414 • Mlco olllalOll' a llecNriolol\' 
.. • PhytiolOl'i', Anl...i 
1117 • PhytiolOl'i' ....... 
... ZoolOll' 
110 • a.netla 
171 • EmOftlClloclY 172. ___ ...., 

173 · Food lcilnm a TICllnoloclY C-allo 
I031 

11• · llllewior/EtlloloW 
179 • Nutrition a Dinllicl 
171 . llolollal so.-. Glnerel 
171 • liolollcll S.0-. OtMr· 

l'IYCHOLOGY 

lllO. Cliniclll 
110. c:o..-i1n1. Guicllrw 
l20 · 0.•lloPmMI .. a °"1111lalolial 
l30 . Eduation 
131 • Scllool l'lydlolon 
.. 1 •• _. ....... 
la·~ 
ea· Phytioltllicel 
110. •ndultrlll •.......,.. 
lllO· ~ 
810· Ll'l\rdiomeaac-a11o• ..... 

721, 7271 
lllO • locitll 

- . Ll'l\rcholaw.a.-.i 
- • l'lydlolon, 01'*" 

IOCIAL ICllNCU 

10D. Anllwa11araa 
703 • AldllololY 
7m · Comna ·c111oN• 

-·~ 710 • loclolow 
720 • .__... ..... I011 
721 • '-rial C-allOOlll, 144. 

810.7271 
727. loctal ........ _ ......... 

810, 7211 
1··~ 1•· Al9altudiel0 

711 • f'alllical ..... 
712 • l'llllllc Adlllhillnlion 
111·1-loNI ........ 
110· u..... ...................... 
111 • Hlltory a Plllloloplly of ...... 
.,. . loclll ...... a.-.i 
711 • loclll ...... OtMr· 

AlllTS a HUlllAlllTIU 

Ml • Fina a Applied A,. lhlcluclinl Mullc, 
....... Dr-.m.1 

la· Hlltory 
ea . Plllloloplly, 11a1111o1t. 1'llllllCllY 
--~·..._ .... °""' .-.. ................... 
IDUCATIOll a OTHH 
PllOPl9IONAL Piii.Di 

... Eduation 

112 • ......_ Mm11•ae11o1t 
113. Homa._... ... ......... .... -.................... ..... .. ..._,,,,,........ 
117 • loclll W.k 
.., • Llllrary. ~ ..... 
- • Plofawlcolal , ..... , OtMr· 

- • OTHEll FIELDS• 

•1c1antlfy dle.-cHlcflaltl In die ____ ionnal ... 
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NATIONAL RESEARCH COUNCIL 
COMMISSION ON HUMAN RESOURCES 

2101 Constitution Avenue Wahington, D. C. 20611 

COMMITTEE ON THE STUDY OF 
POSTDOCTORALS AND DOCTORAL RESEARCH STAFF 

Lee Croclzins, Cllainnan 
Massachusetts Institute of 

Technology 

Richard D. Ancier
Louisiana State Unlvenlty 

Frederick E. Balderston 
University of C:.llfomla 

hrkeley, C:.llfomia 

Kenneth E. Cl•rk 
Unlvenity of Rochester 

Gerhart Friedlander 
Brookhaven N•tl-1 labor•tory 

Hallert Friechnan 
N•val Rne•n:h labor•tory 

John C. Hancock 
Purdue Unlvenlty 

Don•ld F. Hornig 
ffllrv•rd School of Public Hulth 

Shirley Ann J•ck-
hll labor•tories 

Ernest S. Kuh 
University of C:.llfoml• 

a.rkeley. C:.llfomia 

William F. Miller 
Stanford Unlvenlty 

Nicholas C. Mullins 
Indiana University 

Thomas A. Reichert 
C:.megle-MeUon University 

JUien R. Whiteley 
University of W•shington 

April 20, 1979 

Dear Colleape: 

1be National Research Council hu appointed a committee to study the policy 
implications of the chanalng role of pa1tcloctorals and other doctoral research staff 
in science and engineering. During the lat decade, in the face or reduced numbers 
or faculty openings, increasing numbers of young scientists and engineers haw taken 
pa1tdoctorals and other types or positions in uniwrsitia and colleaes • well u out· 
lide the academic setting. The accompanying surwy Is deligned to furnish lnforma· 
lion on the changing employment pattems In each field and the implications for 
Individual careers and for the national research effort. 

The suMy is sponsored by the Nation:il Science Foundaticxi and the National 
Institutes or Health, but the SUM)' records will be retained in the National Research 
Council. All Information you proYide Is to be used for purpoas of statistical de· 
scripticxi cxily and Its confidentiality will be protected. 

1be suMy results will provide a bail for the Committee's recommendations 
reprding federal .uid lnstltudcxial policia. The succm of this 1uney depends cxi 
your cooperation. Pleae return the completed questionnaire • soon • pallible In 
the endosed enwlope. Thank you for your prompt uslstance. 

Sincerely, 

Lee Grodzins 
awrman 

NOTE: List of iipecialty ... to be med for IUIW)' quellion 7 ii OD die IWftlle lide 
ofdlia ..... 

Tiie Natio""I tt..urcll Coi.nril u tlle prinripal ,,,,...a11ng •&MCY of tlle Natio""I Acalemy of Sci.ncn llfll tlle N•fi-1 Ac•l•m1 of En&illellriftg 
to ,_. gONntmfftf llfll otller orgnlutiou 
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• SURVEY OF 1978 PHO RECIPIENTS 
• QUESllON 1 

CURRENT EMPLOY~ENT STATUS 

SURVEY TOTAL F-T F-T P-T P-T SEEK 
RESP PHD'S POSfDCC EMPL PUOC fMPL fMPL OTHER 

ALL 1978 PHD RECIPIENTS H 4110 14062 21.1 n.4 .9 3.7 1.3 1.6 
H 

PHO FIELD H 
MATHEMATICAL SCI H 111 110 9.9 84.2 .6 J.5 a.5 .J 
PHYSICS H 521 788 31.l 56.9 1.8 2.3 1.3 .8 
CHEMISTRY H 249 1189 32.9 6Z.9 .8 z.z 1.2 
URJH SCI H 189 523 18.4 74.0 1.1 4.8 1.1 .6 
ENGINEERING H 261 1310 6.2 92.9 ·' .z .z .s 
AGRICULTURAL SCI H 153 625 8.o 89.4 2.4 .z 

w IUOSCIENCES H 1765 JZ86 47.9 43.lt 1.4 2.1 1.5 J.8 .. PSYCHULOGY H 519 2888 ll .4 18.5 .1 6.6 1.9 1.J -.J 
SOCIAL SCIENCES H 216 271tl 3.1 87. l 1.9 5.9 .8 1.3 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1979 4176 n.o 22.J 3.1 1.1 .1 1.1 
NONE H 2UI 9886 92.l 4.5 1.s 1.9 

H 
SEX H 

MEN H 2989 11031 21.J 14.0 .8 2.1 .9 .9 
WOMEN " 1121 3031 20.4 61.9 1.4 9.4 2.6 4.J 

H 
RACIAL GROUP " .. HITE H 3619 1Jl97 21.5 11.0 .9 3.6 1.2 1.1 

OTHER H 1t1l 865 14.8 11.0 .9 4.4 2.0 .9 
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• SURVEY OF 1978 PHD RECIPIENJS 
• OUESJION J 

EMPLOYER IHI POSTDOCTORAL AFFILIATION 

TOTAL EDUCATIONAL INSTITUTION --GOVERNMENT- ~-OTHER SECTORS---
SURVEY EMPL UNIV/ MED JR OTHER fEOL OTHER HOSP/ NUN- SELF 

RESP PHD 1 S COLL SCHL COLL EDUC FFRUC GOVJ GOVJ lllSN CLNIC PKOFT EMPL OTHER 

ALL 1911 PHO RECIPIENTS H 3905 lJ65l 42.l 11.1 1.2 l.6 2.9 1.1 s.J 16.6 J.I .... 1.5 .1 
H 

PHD FIELD H 
MAJHEMAJIC:AL SCI H 169 697 66.I •• 1.5 l.J 5.6 2.1 1.2 18.9 .9 .J 
PHYSICS H 501 772 Jl.7 .9 1.2 15.l 10 ... .1 29.4 .1 z.5 ... 
CHEMISTRY H 2J2 1149 36.6 J.1 .5 z.9 7.4 l.J .. 5.2 1.2 1.1 
EARJH SCI H 114 51" 4J.I .1 1.9 5.J u •• J.J 21 •• ... ~ .4 
ENGINEERING H l54t U02 J2.l 2.9 J.5 u ... l.J 40.0 • 2 ••• .5 
AGRICULTURAL SCI H ISi 624 49.5 .1 .2 .J 2.1 16.2 J.2 21.9 2.1 .1 1.5 w BIOSCIENCES H l6Sl 1112 JJ.6 J5.0 • 1 ... 2.5 1.1 2.9 1.1 2 ... ... 9 .6 .J .. 

CD PS~CHOLOGY H .. 91 27'95 26.1 11.2 2.1 5.1 •• •• J ...... 1.1 15 • .J . ... ... 5 
SOCI Al. SCIENCES H 265 2616 67.5 J.a 1.7 .... a.J 1.0 5.1 ... 9 •·l a.5 

H 
POSTDOCTORAL EXPERIE.:E H 

SOME H 1932 "101 441.1 26.0 .• 5 • 2 4.4 1 ... 1.1 1.1 z.2 5.2 . .. .1 
NONE H 1973 9550 40.9 5.6 1.5 2.1 z.J 9.J •• 9 20.1 ... 5 "·' l.9 .z 

H 
SEX H 

MEN H 2111 10821 .... , 10.J 1.0 l.4 J.J 9.1 5.1 .... J.J ...J 1.2 .2 
WOMEN H lOJ" 282J ltJ.6 n.2 1.1 2.1 a.s 5.1 •·2 9.2 •• o ... 1 2.6 

H 
RACIAL GROUP H 

WHITE H J452 12111 42.J U.9 1.1 l.6 2.9 1.1 5.J , .. , J.9 ... , .... .z 
OTHER H lt5J 140 39.J 9.l 1.1 1.6 J.6 •• 9 5.5 21.6 l.~ J.5 2.6 
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• SURVEY Of 1971 PHO RECIPIENJS 
• QUESTION 4 

POSITION IN UNIVERSITV 
TOTAL PEICCENT 
PHD 1 S --FACULTY~ -~NONFACULTY-~- tMPLOwtD 

SURVEY IN NO POST- RSRCH TEACH OTHER WJ Sll>E 
RESP ACAD TENURE TENR DOCS STAFF STAFF SJAFf OEPAIC fMENI 

ALL 1978 PHO RECIPIENTS H 2325 7638 4.J SJ.5 J2.7 5. J a.o J.J 11.s 
H 

PHO FIELD H 
MATHEMATICAL SCI H 121 482 4.4 eo.o U.J 2.3 6.5 
PHY$1CS H 220 JlJ 4.8 21.4 63.9 4.8 J.5 1.6 l•.9 
CHEMISTRY H 116 462 21.1 68.8 1.1 .4 .9 9.l 
EAklH SCI H 81 239 1.2 51.9 J0.6 9.4 .9 11.9 
ENGINEERING H 9J 450 .4 72.6 u.e 11.1 4.0 U.9 
AGRICUlTURAL SCI H 92 JlJ 3.6 62.8 16.2 6.5 .J 10.1 lJ.9 

w BIOSCIENCES H 1153 2157 2.6 29.8 59.8 4.0 .4 3.4 1.4 ~ 
ID PSYCHOLOGY H 246 121t• 2.2 59.7 2 ... 2 3.1 4.0 6.7 ••• SOCIAL SCIENCES H 197 1973 8.9 1s.2 6.6 7.4 .1 a.a 16.J 

H 
POSTDOCTORAL EXPERIEJICE H 

SOME H 1404 2915 .6 12.1 83.3 2.s .J .s a ... 2 
NONE H 921 "723 6.7 79.9 1.0 1.4 5.0 9.1 

H 
SEX H 

MEN H 16§8 5823 4.Z SJ.I JJ.6 5.3 •• 2.J 11.s 
WOMEN H 667 1815 4.6 52.6 29.9 s.o 1.5 6.4 11.z 

H 
RACIAL GROUP H 

WHITE H 2102 7208 4.0 5J.4 JJ.l 5.2 1.0 J.2 11.4 
OTHER H 223 430 9.0 ss.1 25.7 6.1 .1 J.4 ll.4 
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• SURVEY Of 1978 PHO RE,IPIENTS 
• QUESTION 5 

MEAN PER,ENJ TIME OEVOTEO JO 
JOTAL 

SURVEY EMPL HSI' APPL 'UN- PROF 
RESP PHD 1 S RSRtH RSR'H TEACH ADMIN suu SERV OTHER 

ALL 1918 PHO RECIPIENTS H JIU 13651 JJ,.4 20.9 l.7.4 J.0.8 5.5 u.2 2.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H 16J 697 22.5 l.4.5 40.2 6.3 5 .J, 9.6 J..8 
PHYSICS H "99 712 45.3 29.9 J.O .Jo 1.0 J..9 4.J. J..6 
CHEMISTRY H 230 1149 43.9 34.6 7.7 7.3 0.6 3.5 2.3 
EARTH S'I H 182 514 37.2 24.8 J.5. Jo 9.8 6.2 4.4 2.5 
ENGINEERING H 248 1302 J.4.9 U.8 J.5.0 J.6.6 4.6 4.9 2.0 
AGR ICULTUAAL SCI H l't9 624 J.8.4 39.9 8 .Jo J.3.6 2.6 9.0 8.3 

w B IOSGI EN'ES H 1626 3112 58.0 J.2.4 J.2.4 7.8 2.5 5.0 J..8 U'I 
0 PSYCHOLCGY H 486 2795 J.3.2 J.3 .Jo J.2.2 U.9 J.2 .3 33.9 3.2 

SOCIAL S'IENGES H 260 2686 22.4 J.6.8 33.2 J.3.3 6.2 5.4 2.8 
H 

POSTDOCTORAL EXPERIElllCE H 
SOME H 1911 4101 67.7 J.5.4 6.6 3.7 2.0 3.4 J..3 
NONE H 1925 9550 J.6.0 23.3 22.J. J.3.8 7.0 l.4.6 J.2 

H 
SEX H 

MEN H 2825 10828 JJ..9 22.4 J.6.8 u.o 5.6 J.0.0 2.4 
.. OMEN H 1018 2823 29.8 J.5.J J.9.8 J.O.O 5.2 J.6. Jo 3.8 

H 
RAC UL GROUP H 

WHUE H J400 12111 32.0 20.7 l.7.4 J.0.7 5.5 J.J..2 2.6 
OIHER H 443 840 23.J. 24.6 H.3 J.2.2 6.J. J.2.4 3.3 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


• SURVEY OF 197a PHO RECIPIENTS 
• QUESTION 6 

TOTAL 
PHD 1 S 
DOING SOME NO FEDERAL SUPPORT FOR RESEARCH FROM 

SURVEY SOME FEDL FEDL OJ HER 
RESP RSRCH SUPT SUPT ADAMHA DOD DOE NASA NIH NSF AGENCY 

ALL 197a PHO RECIPIENTS H 3226 11024 53.1 46.9 J.O 1. 3 6.5 2.1 19.6 10.9 14.6 
H 

PHO FIELD H 
MATHEMATICAL SCI H 134 5ao 36.0 64.0 14.6 1.2 .2 3.4 ll.2 •• 1 
PHYS Its H 446 695 1a.2 21.a 24.l 2a.6 14.0 3.3 za.6 1.1 
CHEMISTRY H 200 1063 46.6 53.4 .1 4.3 9.5 1.3 21.3 15.9 4.9 
EARTH SCI H 166 466 5a.7 41.3 7.2 10.9 1.z .9 20 ... 25.0 
ENG I NEER lfltG H 206 1112 5a.6 41.4 .1 20.9 15.5 1.1 7.3 14.0 14.0 
AGRICULTURAL SCI H 122 508 54.7 45. J 3.1 3.9 1.9 z.1 1.6 41.3 

w B IOSC I ENCE S H l4J9 2710 72.6 27.4 2.1 3.0 3.7 .5 51.9 10.1 11.4 U1 .... PSYCHOLOGY H 305 1722 39.7 60.3 a.a 6.3 .2 1.0 14.a 3.3 10.0 
SOC lAL SCIENCES H 208 2108 32.Z 67.a 5.1 t.6 .3 .a 4.1 6.5 21.5 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1807 3875 a2.l 17.9 4.a 5.1 a.a J.5 45.6 20.3 11.4 
NONE H 1419 1149 36.9 63.l 2.1 a.3 5.2 2.2 s.o 5.6 16.3 

H 
SEX H 

MEN H 2434 8889 53.0 47.0 2.1 a.s 7.3 2.• 11.9 U.7 14.6 
WOMEN H 192 2135 53.6 46.4 1.0 2.4 2.1 1.1 26.a 1.1 14.3 

H 
RAC UL GROUP H 

WHITE H 2a92 10370 53.3 46.7 3.0 7.3 6.4 2.1 19.7 u.z 14.6 
OTHER H 334 654 49.2 so.a 3.7 8.6 1.0 2.1 16.a s.z 14.3 
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• SURVEY OF 1•11 PHO RECIPIENTS 
• QUESTION 1 

TOTAL FIELD OF EMPLOYMENT OA POSTOCCTORAL 
SURVEY EMPL EARTH AGAI 810 SOCIAL NON 

llESP PHD 1S MATH PHYS CHEM SCI ENGIN SCI SCI PSYCH SCI SCI 

ALL 1•11 PHO RECIPIENTS H 3850 U651 6.5 s.o 8.5 4.1 9.2 4.2 21.s 18.9 15.4 4.2 
H 

PHO FIELD H 
MATHEMATICAL SCI H 167 691 16.5 l.J ... , 2.2 l.2 4.0 
PHYSICS H 501 772 6.J 13.l l.J J.4 to.a 2.2 .5 2.1 
CHEMISJRY H 229 1149 •• J.2 17.3 l.8 1.4 .2 S.J .1 
EARTH SCI H 182 514 .4 • 6 1.6 15.4 l.6 1.9 1.0 ••• ENGINEERING H 247 l.102 1.J 5.2 .2 4.1 11.1 1.2 l.6 .1 l.s 
AGklCULTURAL SCI H 148 624 .1 2.0 2.1 ao.o u.z .J 1.0 

w BIOSCIENCES H 1610 Jill .5 ... 4.J 2.0 .5 1.9 ea.a .J .4 .9 UI ..., PSYCHOLOGY H 481 2195 .5 .2 4.1 88.4 l.8 s.o 
SUCI AL SCIENCES H 259 2686 J.8 .1 2 ... .2 l.2 J.2 15.1 12.1 

H 
POSTDOCTORAL EXPERIENCE H 

SOHE H 1914 4101 J.J 8.9 14.0 5.6 J.2 2.2 47.9 11.2 J.l .1 
NONE H l9J6 9550 1.9 J.J 6.1 4.J u.1 5.o 12.9 22.J 20.1 s.1 

H 
SEX H 

MEN H 2826 10828 ••• 6.0 9.1 5.J 11.3 5.1 21.4 H.1 14.9 J.a 
WOMEN H 1024 282J 5.1 1.2 4.0 2.4 l.2 .6 n.s Jl.Z 11.J s.~ 

H 
RACIAL GROUP H 

WHITE H 1404 Ulll 6.5 5.Z a.5 It.I ••• ... 1 2J.1 19.0 15.J 4.0 
OTHER H 446 840 5.9 2.1 9.J J.J U.9 5.J 20.6 U.5 16.4 •• 2 
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• SURVEY OF 1911 PHD RECIPIENIS 
• OUESllC. 8A 

SALARY RANGE OF FULL•llNE EMPLOYED 
TOIAL 

SURVEY F-T HIK SZOlt SZZlt U4K 1261( 1211( HOit H21t MEDIAN 
RESP EMPL <HM -201( -221( -241( -2H -21K -JOit -JZK -J41t >H41t SALARY 

ALL 1911 PHO RECIPIENTS H 21SJ 9474 18.6 18.4 H.I 14.2 11.a 1.5 J.J J.4 2.2 4.4 tzi..soo 
H 

PHO FIELD H 
MATHEMATltAL SCI H 124 547 J6.4 21.1 9.9 e.2 9.1 2.4 J.l 1.8 l.J ·' J.8,900 
PHYSICS H 26J 41J 15.0 1.2 12.J 14.0 11.9 14.J 1.1 5.1 .1 4.6 2J,950 
CHEMIST•lY H 122 711 9.8 6.9 u.s 21 ... 26.2 u.o 5.1 .J .1 23,950 
EARTH SCI H 120 J64 15.1 17.J 19.5 11.1 a.5 5.1 1.1 2.2 s.2 ZJ.,600 
EfllGINEERING H 196 1128 J.2 2.5 5.4 11.6 11.1 11.1 6.9 U.6 5.9 11.0 26,050 

w AGRICULTURAL SCI H 109 508 J.J 21.e 24.8 20.1 '·' 7.J J.1 2.4 1.1 4.9 2J.,050 
Ut BIOSCIENCl:S H 681 13J4 21.3 11.8 H.l 9.1 12.1 6.2 J.4 J.2 1.4 2.1 20.000 
w PSYCHOLOGY H 329 2111 22.9 23.9 11.e 15.6 J.6 2.4 1.1 2.J 1.6 J.9 20.000 

SatlAL SCIENCES H ZOJ 2291 19.5 2J.J 16.5 U.4 1.9 8.9 1.2 2.0 J.I ... , 20,850 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H J86 178 22.0 15.1 15.7 18.5 U.J 6.8 J.9 1.0 .9 ... 1 2i..ooo 
NONE H 1167 1596 11.J u.1 15.1 13.1 11.t 1.6 J.2 J.J 2.J ... , 2J.,JOO 

H 
SEX H 

MEN H 1599 7699 15.2 11.5 15.4 14.9 n.o 9.J J.J J.I 2 ... s.2 zz.ooo 
lllOHEN H 554 IJ75 JJ ... 22.s U.9 11.0 6.1 4.J J.4 1.6 1 ... 1.J J.9,000 

H 
RACIAL UOUP H 

llHITE H 1121 8851 19.l U.6 15.l 14.2 11.1 1.5 J.O J.2 2.2 4.4 u.i.so 
OTHER H JJ2 617 u.z 15.6 15.4 14.6 u.1 1.1 1.1 7.J 2.41 4.9 22,650 
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• SURVEY OF 1918 PHO RECIPIENJS 
• QUESTION 88 

TOTAL SflPEND RANGE OF FULL-TIME POSTOOCS 
F-T 

SURVEY POST- UOK H2l ll41C. $168' "'" 1201( MEDIAN 
RUP DOCS <1101( -UK -14K -UK -llK -20K -22K >122K SJIPEND 

ALL 1978 PHD RECIPIENTS H 1434 2925 J.6 42.l 23 ... u.1 6.9 , .. l.J 1.1 $12,000 
H 

PHO FIELD H 
"ATHEMATICAL SCI H 25 10 4.J 18.6 1.4 11.4 "·' 35.7 2.9 10.0 J.7,050 
PHYSICS H 206 289 4.2 21.J 26.6 16.6 19.0 4.8 1.4 H,000 
CHEMISTRY H 911 J81 15.5 33.6 J5.9 J.6 4.1 6.l .s J.J.,950 
EARJH SCI H 46 96 6.3 2t..O 36.5 7.J 24.0 l.4,900 
ENGi NEERING H 39 8l 17.J ••• 25.9 25.9 U.J 1.2 2.5 l.5,050 
AGRICULTURAL SCI H 29 50 32.0 J8.0 24.0 4.0 z.o l.2,000 

w BIOSCIENCES H 846 1545 1.3 52.8 23.5 11.1 5.6 J.4 1.0 .1 lol,500 U1 .. PSYCHOLOGY H 112 324 5.9 61.J U.6 5.9 Z.5 2.5 a.o lo0,450 
SOCIAL SCIENCES H 33 83 3.6 51.8 8.4 J.6 z ... 2z.9 .... 2.4 U,050 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H l4H 24125 3.6 42.7 2J.4 l2.l 6.9 1.6 1.J '·' J.2,000 
NONE H 

H 
SEX H 

MEN H 1084 2315 J.J J9.l 2 ... J H.6 7.9 1.1 '·" 2.2 J.2,000 
.,OMEN H J!SO 610 J.l 56.4 20.0 9.J J. l 6.J .1 .1 H,050 

H 
RACIAL GROUP H 

.. HITE H U59 2100 3.8 42.5 2Je4 u.a 6.8 1.1 1.2 '·' l.2,000 
OJ HER H 75 125 47.2 24el 9.6 9.6 5.6 2 ... •• l.2,000 
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• SUltVEY OF 1911 PHD RECIPIENTS 
•QUESTION 9 

IMMEDIATE CAREER PLANS 

TOTAL JOB SEEK 
SURVEY EMPL NO ENOS NEW 

RESP PHD 1 S CHANGE SOON JOB OTHER 

ALL 1978 PHD RECIPIENTS H J8SO 13651 66.2 14.1 as.o 4.1 
H 

PHD FIELD H 
MATHEMATICAL SCI H 169 691 11.1 11.6 1.3 J.l 
PHYSICS H 496 172 65.4 21.8 10.4 2.4 
CHEMISTRY H 228 1149 68.2 21.1 8.2 1.9 
EARTH SCI H 182 514 69.6 13.0 15.2 2.2 
ENGINEERING H 250 1302 82.2 5.1 10.4 2.J 
AGRICULTURAL SCI H 149 624 19.3 8.3 U.9 .5 

w BIOSCIENCES H 1624 3112 61.4 24.2 10.5 4.0 
Ut 
Ut PSYCHOLOGY H 491 2795 63.4 10.4 20.6 5.1 

SOCIAL SCIENCES H 261 2686 61.4 9.1 ZJ.6 6.3 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1909 4101 53.2 35.1 8.5 3.2 
NONE H 1941 9550 11.8 5.1 11.9 4.5 

H 
SEX H 

MEN H 2129 10121 66.3 14.1 15.4 3.1 
WOMEN H 1021 2823 66.1 14.6 U.6 5.1 

H 
RACIAL GROUP H 

WHITE H 3400 12111 66.4 14.9 14.6 4.1 
OTHER H 450 MO 63.5 U.4 21.6 J.5 
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• SUAVEf OF 1971 PHO RECIPIENJS 
• QUESTION 10 

REASON FOR TAKING POSTOCJC REASON FOR NOT JAKING POSJDOC 
TOTAL TOJAL 

TAKlhG ADDEO WORK OJHl:ll NOJ APPJ APPJ STI PND OJHEll 
SURVEY TOTAL POSJOCC RSRCH WIJH S .. TCH NO OR JAKINli NOi NUJ IEJH JOU CR 

RESP PH0 1 S APPJ EXl'EM MENTR flfLO EMPL UMtN POSTDOC AVAIL USffL OFfEll LUlll UNIC.N 

ALL 1971 PHO RECIPIENJS H 4081 1~62 29.J IJ.7 s.1 4.2 ... 1 1.1 10.1 4.¥ 11.2 n.1 '·' 11.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H ns 110 as.o s.1 s.2 .1 2.1 1.0 as.a 12.0 19.0 JS.O 6.l U.9 
PHYSICS H Sl1 781 49,9 21.1 9,0 ... s 1.1 l. 7 so.1 4.4 10.l 11.2 .. , 1.6 
CHEMISTRf H 249 1189 41.4 l 7.6 9.9 9.7 9.0 2.J s1.e. 111.0 24.6 J.O S.9 
EARJH SCI H 188 52J JJ.6 .... s ... J.S s.o 1.s 66 ... 1.-. ..6 45.8 6.6 6.2 
ENGINEERING H 261 UlO U.4 s.1 2.9 l.2 J.4 .1 86.6 l.S 19.2 41.9 6.9 as.o 
AGRICULTURAL SCI H no 62S 15.9 6.8 1.6 .J J.9 J.4 ..... l.• 15.9 Sl.2 ... 8 10.6 

w BIUSCIENCES H 11~0 J286 57.1 29.8 10.1 8.9 1.1 1.2 42.2 l.'1 1.6 11.s ... 1 9.l UI 

"' PSYCHOLOGY H 511 2818 16 ... 6.1 1.7 2.2 2.s J.2 8J.6 5 ... IJ.9 l8.J 16.4 9.6 
SOCIAL SCIENCES H 274 27U 8.6 J.O l.2 1.6 1.9 l.o 91 ... 9.2 14.J .... 9 6.5 19.S 

H 
POSJDOCTORAL EXPERIENCE H 

SOME H 1917 4116 91 ... 46.0 11.0 14.0 as.1 s.1 1.6 .2 .6 ... . .. 
NONE H 2104 9116 100.0 6.9 111.8 -.1.0 10.9 16 ... 

H 
SEX H 

MEN H 2911 UOll H.2 u.1 s.s J.1 s.1 l.5 10.a S.6 u.1 JJ ... 8.J 10.4 
lllOMEN H 1110 JOll 29.9 .... o ... 2 6.0 J.2 2.5 10.1 l •• lJ.6 .J2.J s.a 16.l 

H 
RACIAL GllOUP H 

WHITE H J614 1Jl97 29.8 14.0 s.2 4.2 "·' l. 7 10.l 4.8 lJ.l JJ.2 1.5 11.6 
OJHER H •61 165 22.2 1.1 2.8 ... o 4.6 2.1 n.8 6.8 lJ.6 l2.8 11.s u.1 
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• SURVEY OF 1978 PHO RECIPIENTS 
• QUESTION UA 

TOTAL SOURCE OF SUPPOU FOA FIRST POSTDOt 
PHD'S 

WHO FEDL FEDL OTHER UNIV 
SURVEY TOOK RSRtH FEL/ NATL OR PER-

RESP POSTOOC FUNDS TRNEE FEL STATE SONAL OTHER 

ALL 1911 PHO RECIPIENTS H 1H7 "106 43.l 29.1 1 •• 9.3 2.1 1.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H 41 106 40.6 11.3 s.1 .. o.6 l.9 
PHYSICS H 278 389 1 ... 0 11.6 3.1 5.7 a.o 4.6 
CHEMISTRY H 139 576 67 ... u.s 3.1 5.o 10.9 
EARJH SCI H 81 l 74 63.2 12.l 8.b 7.5 8.b 
ENGINEERING H 75 175 3S.l 17.Z zo.1 Z.9 8.6 15.5 
AGRICULTURAL SCI H 51 99 .... 5 ... o 4.0 20.z 23.Z 

w BIOSCIENCES H 1035 1880 34.7 40.5 10.1 1.z .s 6.4 
U'I 
~ PSYCHOLOGY H 175 471 24.5 3 7.!> 1.1 17.9 6.8 12.2 

SOCIAL SCI ENC ES H 72 236 26.5 21.z 6.8 u.z 21.4 3.8 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1947 4106 43.l 29.l J.6 9.l z.1 1.1 
NONE H 

H 
SEX H 

MEN H 1"59 3207 45.8 25.9 e.o 9.5 2.2 a.s 
WOMEN H 488 899 33.6 40.2 6.1 1.1 4.6 6.8 

H 
RACIAL GROUP H 

WHIJE H 1841 3916 43.2 29.1 7.6 9.3 2.1 1.1 
OJHER H 106 190 41.0 ze. 1 e.s 9.6 J.Z 9;0 
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• S .. VEY Of 1918 PHD RECIPIENTS 
• QUESTION Ill 

TOTAL GEOGRAPHIC LIMITATIONS 
PHD 1 S 

NHO NOT 
SURVEY TOOK IMPORT INCID A 

RESP POSTDDC FACJCR fNTAL FACJOA 

ALL 1918 PHO RECIPIENIS H 1940 "106 JO.I 2J.O "6.9 
H 

PHO FIELD H 
MATHEMATICAL SCI H "1 106 41.5 24.5 J4.0 
PHYSICS H 217 389 24.2 22.9 52.8 
CHEMISTRY H 138 516 24.9 29.4 45.6 
EARTH SCI H 79 174 u.2 25.1 61.7 
ENGINEERING H 75 175 29.5 17.3 51.2 
AGRICULJURAL SCI H 51 99 22.2 22.2 55.6 

w llOSCI ENCES H 1031 1880 28.7 22.8 48.6 UI 
(JP PSYCHOLOGY H 116 471 18.0 22.0 40.I 

SOC UL SCI ENtES H 72 2J6 59.0 lJ.7 21.4 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1940 4106 Jo.1 2J.O 46.9 
NONE H 

H 
SEX H 

MEN H 1451 J207 24.J 25.0 50.7 
.,OMEN H 489 899 50.l u.8 JJ.4 

H 
RACIAL SROUP H 

WHITE H 1831 3916 JO.I 21.1 .... 8 
OJ HER H IOJ 190 29.7 21.4 48.9 
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* SURVEY OF 1918 PHO RECIPIENJS * QUESJJDN llC 

TOTAL PROLONGED 
PHD 1 S PCSJDDC 

WHO APPJS 
SURVEY TOOK BECAUSE 

RESP POSJDDC HO JOB 

All 1918 PHO RECIPIENJS H 1694 4106 21.2 
H 

PHO FIELD H 
MATHEMATICAL SCI H 19 106 2.1 
PHYSICS H 244 389 22.2 
CHEMISTRY H 129 516 13.4 
EARJH SCI H 16 114 29.3 
ENGINEERING H 72 115 11.6 
AGRICUUURAL SCI " 49 99 24.2 w BIOSCIENCES " 856 1880 25.3 UI 

ID PSYCHOLOGY H 162 471 16.1 
SOCIAL SC I ENtES H 61 236 21.6 

" POSJDOCTORAL EXPERIE~CE H 
SOME H 1694 4106 21.2 
NONE H 

H 
SEX H 

MEN H 1270 3201 21.5 
WOMEN H 424 899 20.2 

H 
RACIAL GAOUP H 

WHITE H 1602 3916 21.2 
OJHER H 92 190 20.1 
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• SURVEY OF 1918 PHD RECIPIENIS 
e QUES fl ON ll 

FULL-llME RESEARCH PERSONNEL 
JOIAL 

SURVEV RSRCH FACULTY POSIOOCS OJHEI PHDS GllAO IA 1 S OTHER SIAfF 
RESP SIAFF " • N I N I N I .. • 

ALL 1918 PHO IECIPIENIS H 1910 Z91JZ 9ZH u.z ..on lJ.6 1819 6.J ••11 ll.9 11JI Z6.0 
H 

PHO FIELD H 
MHHEMAllCAL SCI H 62 lll4 481 39.6 91 1.0 81 1.z ZOJ 16.1 J46 Zl.5 
PHYSICS " Z02 Z6'94 610 zs.z 481 11.9 JZ4 az.o "8Z 11.9 1l1 z1.o 
CHl:MISIAY H &OZ ZIU ... , zz.1 .. 16 zz.s 18 3.1 1M JS.I Jll 15.Z 
URJH SCI H 1S 9Z6 z1" Z9.6 110 U.9 11 1.1 zsz z1.z Zl9 ZJ.1 
ENGINEERING " 9Z ZJ4l 615 z1.1 80 J ... 101 ••• an J6.5 sz .. zz.4 

w AGllltULJURAL SCI " 15 11 .. 9 468 .. 0.1 69 6.0 JS J.o zs .. zz.1 JlJ za.1 
0\ BIOSCIENCU " 1065 l01Zl 30ZO za.z ZZ59 Zl.l 54J s.1 lU!I 11.1 JO•" Zl.6 
0 PSYCHOLOGY " Ill 3989 1302 32.6 J01 1.1 228 5.1 11111 Z5.J ..... za.6 

SOCIAL SCIENCES H 116 .. ,83 lllJ 41.l 154 3.4 J06 •• 1 ll•• Z5.5 11>72 ZJ.4 

" POSJDOCTCRAL EXPERIENCE H 
SOME " un &6451 4231 25.1 3886 2J.6 UH 1.0 Jl4Z 19.l 4039 Z4 •• 
NONE " 593 UZI& son 31.9 1 .. 1 a.a 126 5.5 Je16 z1.1 J6H Zl.9 

" SEX H 
MEN " 1464 ZJJ90 1116 30.4 JZ40 13.9 109 6.4 5•JO Z4.I 5915 Z5.J 
WOMEN " 506 6J"Z za .. a JJ.9 19J u.s 390 6.1 1111 11.1 llZJ_ ll.1 

" RACIAL GROUP " WHITE " 1105 Zll4Z 81J1 Jl.O 3864 n.1 1151 6.Z HU ZJ.l 1111 25.9 
OIHER " 165 1590 5Z1 JJ.l 169 10.6 lll ••• J05 19.Z "61 Z9e0 
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• SURVEY OF 1918 PHO RECIPIENTS 
• QUESTION U.1 

FACULTY CONTRIBUTION TD RESEAllCH EFFORT 
UNIM- NONE 

SUIVEY EST ESSE- IMPO- PCRT- IN 
RESP TOTAL NTUL RTANT ANT DEPT 

ALL 1911 PHO RECIPIENTS H 1929 5555 66.2 22.0 4.1 1.6 
H 

PHO FJELD H 
MATHEMATICAL SCI H 61 231 73.6 18.6 1.1 
PHYSICS H 199 285 55.8 34.4 2.1 1.1 
CHEMISTRY H 100 421 65.8 25.2 1.6 1.4 
EARTH SCI H 15 187 62.6 lB.1 9.1 9.6 
ENGINEERING H 90 445 11.B 10.a .4 11.0 
AGRICULTUAAL SCI H 14 238 55.o 31.5 2.5 10.9 

w BIOSCIENCES H l03B l9U 56.2 30.5 6.0 7.J 
0\ .... PSrCHOLOGY H 119 793 64.7 20.4 s.a •• 1 

SOCIAL SCIENCES H 113 1022 86.0 '·' .5 6.9 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1346 2745 54.J Jl.1 6.3 1.1 
NONE H 583 2810 77.9 12.5 2.0 1.6 

H 
SEX H 

MEN H 1"39 4422 66.9 21.9 4.1 1.1 
WOMEN H 490 UH 63.6 22.s 4.J 9.5 

H 
RACIAL GROUP H 

WHITE H 1168 5265 66.4 22.1 Itel 1.4 
OTHER H 161 292 62.7 20.9 4.1 12.J 
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• S .. VEY OF 1911 PHO RECIPIENJS 
• QUESTION 12.2 

POSIOOC CONTRllUTION TO RESEARCH EffORf 
UNIM- NONE 

SUAVEY EST ESSE- IMPO- PORJ- IN 
IESP TOTAL NJUL RUNT ANT DEPT 

ALL 1911 PHO RECIPIENIS H 1941 5660 29.6 8.l 1.1 60.5 
H 

PHO FIELD H 
MUHEMATICAL SCI H 61 2J2 1.1 8.6 .9 12.1 
PHYSICS H 199 285 49.1 22.5 .1 21.0 
CHEMISJRY H 100 420 45.l 16.9 .5 J6.9 
EARJH SCI H 15 187 35.3 1.0 51.8 
ENGINEERING H 91 446 u.o 2.0 85.0 
AGRICULTURAL SCI H 15 246 16.J 4.1 19.1 

"" llOSCIENCES H 105.J 1959 41.0 u.1 2.3 31.6 0\ 
lllJ PSYCHOLOGY H ll8 191 18.J 4.1 .5 11.0 

SOCIAL SCIENCES H 116 1088 a.5 1.1 .9 88.9 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H U55 2151 58.1 16.8 l.9 22 ... 
NONE H 593 2903 1.9 1.1 .4 96.l 

H 
SEX H 

MEN H 1448 4509 21.1 ••• l.2 61.2 
NOMEN H !SOO 1151 JZ.I a.J 1.0 57.9 

H 
RACIAL GROUP H 

lllHIJE H 1185 5.J6J JO.O 9.0 1.1 !59.9 
Of HER H 163 291 22.2 ... 4 2.1 10.1 
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• SlltVEY OF 1911 PHO RECIPIENTS 
• QUESJIDN 12.J 

OIHER PHD'S CDNTRllUTIDN TD RESEARCH EFFDRI 
UNIM- NONE 

·SURVEY EST ESSE- IMPD- PORT- IN 
RESP IDTAL NTIAL RUNT ANT DEPT 

ALL 1911 PHO RECIPIENTS H 1954 5632 a.o 6.6 1.9 IJ.6 
H 

PHO FIELD H 
MATHEMATICAL SCI H 62 2JJ •• 1.1 91.4 
PHYSICS H 202 288 16.0 13.9 3.1 67.0 
CHEMISTRY H 100 "20 4.8 6.0 1.1 87.6 
EARTH SCI H 15 181 11.a U.9 74.J 
ENGINEERING H 92 441 8.3 10.5 .It so.a 
AGRICULTURAL SCI H 15 246 5.7 2.8 .4 91.1 w BIOSCIENCES H 1055 1964 7.9 1.6 2.6 81.9 0\ 

w PSYCHOLOGY H 178 792 8.7 6.2 .1 85.0 
SOCIAL SCIENCES H 115 1055 8.1 .a 3.2 8a.o 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1363 2764 8.9 8.4 2.J 80.4 
NONE H 591 2868 1.1 4.8 '.It 86.6 

ti 
SEX H 

MEN H 1456 444JO 7.6 1.0 1.1 83.7 
WOMEN H 498 1142 9.1 lt.1 2.4 83.2 

H 
RACIAL GllOUP H 

WHITE H 1184J 5332 1.1 6.4 1.9 8.J.9 
OTHER H 165 300 12.0 8.1 .1 78.l 
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• SURVEY Of 1918 PHD RECIPIENTS 
• QUESTION 12.4 

GRAD RA'S CONIRllUJION TO RESEARCH EffORf 
UNIM- NONE 

SURVEY EST ESSE- IMPO- PORT-
RESP TOTAL NTIM. RUNT ANT DEPT 

ALL 1918 PHO RECIPIENTS H 192J 5511 15.2 21.0 1.0 50.1 
H 

PHO FIELD H 
MATHEMATICAL SCI " 62 2JJ 9.4 u.o 1.1 16.I 
PHYSICS H 192 214 14.2 32.5 U.J 42.0 
CHEMISTRY H 95 408 20.1 21.0 1.1 45.8 
EARTH SCI " 14 182 u.o 33.5 2.2 53.3 
ENGINEERING H 92 447 ll.6 23.9 7.4 JS.I 
AGRICULIURM. SCI H 75 246 25.6 26.0 5.3 43.1 

w BIOSCIENCES H 100 1941 lO.J 22.6 6.1 60.4 
~ PSYCHOLOGY H 111 195 18.S 36.5 1.1 41.8 

SOCIAL SCIENCES H 113 1051 12.1 30.J U.3 46.J 

" POSTDOCTORAL EXPERIENCE H 
SOME H UJJ 2115 11.2 24.9 7.6 56.4 
NONE H 586 2862 19.1 29.0 6.4 45.5 

H 
SEX H 

MEN H 1450 4436 14.7 21.1 1.1 51.l 
WOMEN H 493 1141 11.2 26.I 6.1 49.J 

H 
RACIAL GROUP H 

WHITE H 1166 5290 u.1 21.4 1.0 50.!S 
OTHER H 151 281 11.1 18.8 6.J 56.I 
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• SUAYEY OF 1918 PHO RfCIPIENJS 
• QUESJION U.5 

OTHER STAFF'S CONJRllUJION TO RESEARCH EFFORT 
UNIM- NQNE 

SURVEY EST ESSE- IMPO- PORl- IN 
RESP TOTAL ~llAL RUNT ANf DEPT 

All 1918 PHO RECIPIENTS H 1928 5531 16.l 28.0 lt.8 51.l 
H 

PHO FIELD H 
MATHEMATICAL SCI H 62 233 6.0 2.1 3.lt 88.4 
PHYSltS H 195 280 20.1 18.9 l.lt 58.9 
CHEMISTRY H 98 ltl5 5.5 23 •• J.5 63.6 
EAIUH SCI H lit 182 16.5 12.6 10.4 60.lt 
ENGINEERING H 92 ltltl 16.8 21.0 l.8 60.4 
AGRICULTURAL SCI H lit 238 lt0.3 27.7 5.5 26.5 

w BIOSCIENCES H 1045 1940 20.1 37.8 7.lt 34.6 
0\ PSYCHOLOGY H 115 175 15.9 32.l 2.8 lt9.0 UI 

SOC I Al SCI ENCE S H 113 1021 7.8 22.• l.7 68.l 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H U•7 2130 16.5 31t.9 1 •• ltl.2 
HONE H 5tll 2801 15.6 21.3 2.1 60.7 

H 
SEX H 

MEN H 143• 41t06 15.3 26.l "·' 53.9 
WOMEN H 494 1125 19.l 35.8 5.l ltO.O 

H 
RACIAL GROUP H 

WHJJE H 1169 5238 15.1 21.2 •• 9 51.3 
OJ HER H 159 293 23.5 25.3 J.a ltf.4 
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• SUAYEY Of 1911 PHO RECIPIENTS 
• QUESJION Uel 

POSTDOC CONTRIBUTION IN DETERMINING 
BASIC DIRECTIONS Of RESEARCH PROJECT 

Ur.JM- CAN'T 
SURVEY EST ESSE- IMPO- PCRT- DETER-

RESP TOTAL NTIAL RUNT ANT MINE 

AU 1911 PHO RECIPIENTS H 1219 26.U J9.7 45.5 u.1 1.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H 11 •U J3.3 JJ.3 33.3 
PHYSICS H 166 212 25.9 52.2 19.4 2.6 
CHEMISTRY H 86 ~4 26.5 59.0 14.0 .6 
EARTH SCI H 45 103 40.8 36.9 22.3 
ENGi NEERING H 39 91 31.4 57.l 5.5 

w AGIU CULTURAL SCI H 32 56 26.8 58.9 7.1 1.1 
0\ BIOSCIENCES H 111 l42J 43.2 43.7 10.8 2.2 
°' PSYCHOLOGY H 80 224 50.9 35. 7 12.9 .4 

SOCIAL SCIENCES H 37 133 48.9 30.8 18.8 l.5 
H 

POSTDOCTORAL EXPERIE~CE H 
SOME H 1230 2500 1eo.2 46.0 12.J l.5 
NONE H 49 148 31. l 36.5 26.4 6.1 

H 
SEX H 

MEN H 970 2101 38.9 46.5 12.9 1.1 
WOMEN H 309 541 42.7 41.4 U.9 2.0 

H 
RACIAL GROUP H 

WHITE H 1207 2528 39.4 45.6 lJ.6 l.5 
OTHER H 12 120 45.0 43.J 3.3 8.3 
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• SURVEY OF 1918 PHO AECIPIENIS 
• QUESTION U.2 

POSTDOC CONTRIBUTION JO INTELLECTUAL 
VIGOR OF THE RESEARCH EFFORT 

UNIM- CAN'T 
SURVEY EST ESSE- IMPD- PORT- UETER-

RESP TOTAL NTIAL RUNT ANT MINE 

ALL 1911 PHO RECIPIENTS H 1279 2641 60.l 33.6 3.8 1.9 
H 

PHO FIELD H 
MATHEMATICAL SCI H 11 lt2 23.8 13.8 2.4 
PHYSICS H 166 232 49.l 44.0 4.7 2.2 
CHEMISTRY H 86 344 55.8 38.4 .3 5.5 
EARTH SCI H 45 103 61.2 29.1 9.7 
ENGINEERING H 39 91 70.3 29.7 
AGRICULTURAL SCI H 32 56 51.8 31.5 3.6 1.1 

w BIOSCIENCES H 111 1423 62.3 32.7 3.9 1.1 
0\ 
-.J PSYCHOLOGY H 80 224 10.1 21.2 1.8 .9 

SOC JAL SCIENCES H 31 133 68.4 16.5 12.1 2.3 
H 

POSJDOCJORAL EXPERIENCE H 
SOME H 1230 2500 61.CJ 33.2 1.0 1.1 
NONE H 49 148 J9.9 40.S 16.2 , .. 

H 
SEX H 

MEN H 970 2101 61.J 33.4 3.J 2.0 
WOMEN H 309 541 51.2 34.6 5.7 1.s 

H 
RACIAL GROUP H 

WHITE H 1201 2521 60.l 33.6 3.9 1.1 
OTHER H 72 120 60.8 35.0 •• J.J 
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• SURVEY OF 1978 PHO RECIPIENTS 
• QUESTION 13.3 

POSTOOC CONTRIBUTION TO INFUSION 
OF NE~ RESEARCH TECHNIQUES 

UNIM- CAN'T 
SURVEY EST ESSE IMPO- PORT- DETER-

RESP TOTAL NTIAL RUNT ANT MINE 

ALL 1918 PHO RECIPIENTS H 1219 2641 51.3 35.J 9.9 J.5 
H 

PHD FIELD H 
MATHEMATICAL SCI H 17 4'2 40.5 45.2 U.9 2 •• 
PHYSICS H 166 232 38 •• 44.8 11.6 5.2 
CHEMISTRY H 86 344 41.0 45.l 11.9 2.0 
EARTH SCI H 45 103 62.l 11.5 16.5 J.9 
ENGi NEERING H )9 91 47.3 50.5 1.1 l.l 
AGRICULTURAL SCI H )2 56 51.8 35.7 5.4 7.1 

w BIOSCIENCES H 171 142) 56.9 32.0 a.1t 2.1 0\ 
CX) PSYCHOLOGY H 80 221t 58.5 22.3 12.1 1.1 

SOCIAL SCIENCES H 31 133 26.3 49.6 17.3 6.8 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1230 2500 53.6 34.2 9.l 3.1 
NONE H 49 1"8 U.5 54.l 21t.3 10.l 

H 
SEX H 

MEN H 970 2101 52.1 15.0 9.6 J.J 
WOMEN H 309 541 •8.2 36.2 U.3 •• J 

H 
RACIAL GROUP H 

~HITE H 1201 2521 51.5 .H.9 10.2 J •• 
OTHER H 72 120 41.5 lt2.5 J.3 6.1 
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• SIAlVEY OF 1978 PHO RECIPIENTS 
• QUESJION 13.4 

PDSTDOC CONTRIBUTION TO 
PUBLICATION OF RESEARCH FINDINGS 

UNIM- CAN'T 
SURVEY EST ESSE- IMPO- PCRT- UETER-

RESP TOTAL NTIAL RUNT ANT MINE 

ALL 1978 PHO RECIPIENTS H 1219 2648 48.5 38.2 1.9 5.4 
H 

PHO FIELD H 
MATHEMATICAL SCI H 11 42 50.0 45.2 4.B 
PHYSICS H 166 232 41.8 43.5 6.9 7.8 
CHEMISTRY H 86 344 23.5 51.5 19.8 5.2 
EARTH SCI H 45 103 54.4 23.3 9.1 12.6 
ENGINEERING H 39 91 16.9 18.1 3.3 1.1 
AGR I CULTURAL SCI H 32 56 30.4 64.3 5.4 

w BIOSCIENCES H 111 1423 54.1 35.0 6.2 4.1 
CJ\ PSYCHOLOGY H 80 224 53.1 33.9 1.1 5.8 
'° SOCIAL SCIENCES H 31 133 39.1 47.4 5.3 8.3 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1230 2500 50.1 31.5 7.4 5.0 
NONE H 49 148 20.9 50.0 16.2 12.8 

H 
SEX H 

MEN H 970 2101 47.1 39.8 8.6 4.5 
WOMEN H 309 541 53.8 31.8 5.4 9.1 

H 
RACIAL GROUP H 

WHITE H 1201 2528 48.3 38.3 8.o 5.4 
OTHER H 12 120 50.8 36.7 6.7 5.8 
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• SURVEY OF 1971 PHO RECIPIENTS 
• QUESTION 13.5 

POSTDOC: CONTRIBUTION TO 
TRAINING OF GRADUATE STUDENTS 

UNIM- CAN'T 
SURVEY EST ESSE- IMPCr PCllf- DETER-

RESP TOTAL t.TUL RUNT ANT MINE 

ALL 1978 PHO RECIPIENTS H 1279 26•1 11.9 28.5 38.l 21 ... 
H 

PHD FIELD H 
MATHEMATICAL SCI H 17 42 33.3 61.9 .... 
PHYSICS H 166 232 12.5 21 ... 36.6 22 ... 
CHEMISTRY H 86 344 14.2 34.6 29.9 21.2 
EARTH SCI H •5 103 9.7 32.0 47.6 10.1 
ENGINEERING H 19 91 38.5 33.0 20.9 1.1 
AGRICULTURAL SCI H 32 56 14.3 32.1 41.1 12.5 

w BIOSCIENCES H 111 1423 10.5 26.9 38.8 23.8 
~ PSYCHOLOGY H 80 224 1.1 30.8 36.6 25 ... 0 

SOCIAL SCIENCES H 31 133 14.3 u.o 52.6 15.0 
H 

POSTDOCTORAL EXPERIEtilCE H 
SOME H 1230 2500 12.2 29.0 36.I 22.0 
NONE H 49 148 1.1 20.3 59.5 12.2 

H 
SEX H 

MEN H 910 2107 11.e 30.3 31.Z 19.l 
WOMEN H 309 541 12 ... 21.1 31.1 21.1 

H 
RACIAL GROUP H 

WHITE H 1207 2521 12.0 28.5 38.3 21.z 
OTHER H 72 120 10.1 29.2 34.2 25.1 
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• SURVEY Of 1978 PHO RECIPIENJS 
• QUESJION 14A 
• RAllO Of THE NUMBER Of PHD'S OFFERED FACULTY, POSTDOCTORAL, OR NQNFACULTY 
• POSITIONS IN UNIVERSIJIES AND COLLEGES TO NUMBER SEEKING POSITIONS ex 1001 

FACULTY POSITION POSTOCCJORAL APPJ NONFACUL JY APPJ 

SURVEY TOJAL lifFER SEEK O/S OFFER SEEK O/S OFFER SEEK O/S 
RESP PHO'S I I RATIO ' ' RHIO I ' RATIO 

ALL 1918 PHO RECIPIENTS H 3657 14062 40.4 57.6 10.1 J0.5 15.9 85.0 6.J 8.6 12.9 
H 

PHO FIELD H 
MATHEMATICAL SCI H 160 110 11.0 87.1 11.8 14.4 21.9 60.l 1.7 2.B 61.l 
PHYSICS H 483 788 11.1 39.8 41.l 48.o 58.6 82.0 4.S 7.1 •3.5 
CHEMISTRY H 213 1189 13.4 26.2 sa.o 54.2 53.6 101.0 a.• 2.3 68.0 
EARTH SCI H 112 523 39.6 71.• 55.3 36.4 42.l 86.5 2.5 lei 66.7 
ENGINEERING H 226 1310 39.0 50.l 11.1 14.3 u.2 83.0 6.1 1.4 83.l 
AGR I CULTURAL SC I H 135 625 44.4 81.6 54.4 24.9 29.4 84.8 9.9 10.4 94.6 

w BIOSCIENCES H 1577 3286 29.4 41t.7 65.8 60.4 66.0 91.S 4.2 •• 1 •3.3 ...., 
I-' PSYCHOLOGY H 452 2888 38.6 59.0 65.S 15.0 23.0 65.1 11.1 lo.ti c.9.5 

SOCIAL SCIENCES H 219 2743 67.6 80.4 84.2 4.1 1.2 51.3 1.1 d.4 84.1 
H 

POSJOOCJORAL EXPERIENCE H 
SOME H 1891 4176 16.2 37.2 43.5 78.1 80.6 96.8 3.1 4.S •9.5 
NONE H 1766 9886 51.6 67.l 76.9 8.4 15.1 55.6 1.1 10.s 13.6 

H 
SEX H 

MEN H 2681 11031 38.8 57.3 61.1 31.0 36.l 15.4 5.11 1.2 11.0 
WOMEN H 976 3031 46.3 58.8 11.1 28.6 34.l 83.6 7.9 10.0 78.8 

H 
RAC JAL GROUP H 

WHIJE H 3261 13197 40.4 51.1 10.0 31.0 36.2 85.5 6.J •• 6 14.2 
OTHER H 396 865 40.6 56.3 12.0 22.9 30.J 15.6 s.2 9.6 53.6 
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• SURVEY OF 1978 PHO RECIPIENTS 
• QUESJICN 148 
•RATIO Of THE NUMIER OF PHD'S OFFERED POSTDOCTORAL AND OTHER POSITIONS IN 
• ffRDC LAIORATORIES TD NUMBER SEEKING PCSITIONS ex lODI 

POSTDOCTORAL APPT OTHER POSITION 

SURVEY TOTAL CFFER SEEK D/S Off ER SEEK D/S 
RESP PHD 1 S I I RATIO I I RATIO 

ALL 1978 PHO RECIPIENTS H 3657 14062 3.0 6.l 48.3 J.2 6.7 41.3 
H 

PHO FIELD H 
MATHEMATICAL SCI H 160 110 2.s 3.5 69.6 4.8 a.o 59.6 
PHYSICS H 483 188 16.0 28.0 57.4 U.9 28.4 42.0 
CHEMISTRY H 2H 1189 4.2 9.1 46.5 2.1 8.5 33.J 
EARTH SCI H 172 523 3.2 7.6 41.7 5.9 11.6 50.9 
ENGINEERING H 226 1110 2.9 7.2 40.7 11.1 20.1 53.2 
AGRICULTURAL SCI H 135 625 .4 2.2 16.7 3.0 1.1 .c.2.1 

w BIOSCIENCES H un 3286 4.1 7.3 56.5 1.2 3.3 35.7 
-.J 

P~YC.HOLOGY H 452 2888 .6 2.0 2a.o .a .2 so.a llJ 
SOCIAL SCIENCES H 219 2743 1.6 2.1 1.5 1.7 84.6 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1891 4176 7.9 12.2 64.9 2.0 5.4 36.2 
NONE H 1166 9886 .6 3.3 19.5 3.7 7.2 51.1 

H 
SEX H 

MEN H 2681 11031 3.Z 1.0 46.2 3.8 a.o 47.3 
WOMEN H 976 3031 1.9 2.1 67.6 .a 1.6 46.5 

H 
RAC JAL GROUP H 

-'HITE H 3261 13197 3.0 6.2 41.1 3.1 6.6 46.7 
OTHER H 396 865 2.6 4.3 61.3 4.5 1.1 55.2 
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• SURVEY OF 1918 PHO RECIPIENTS 
• QUESllON 14C 
• RATIO OF THE NUMBER OF PHO'S OFFERED POSTDOCTORAL ANO OTHER POSITIONS IN 
• IN INDUSJRY OR BUSINESS 10 NUMBER SEEKING PCSITIONS ex 1001 

POSTDCCTORAL APPT OTHER POSITION 

SUR VEY TOTAL CFFER SEEK O/S OFFER SEEK D/S 
RESP PHD 1 S I I RATIO I I RATIO 

ALL 1918 PHO RECIPIENTS H 3657 14062 1.B J.1 51.8 23.9 32.9 12.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H 160 710 .J 1.1 10.0 21.0 J6.8 11.1 
PHYSICS H 483 788 3.2 5.5 57.5 31.1 45.J n.o 
CHEMISTRY H 23J 1189 2.5 4.2 5B.7 45.6 60.9 74.8 
EARTH SCI H 112 521 2.1 2.5 U.3 Jl.9 49.1 69.1 
ENGINEERING H 226 lJlO 1.9 3.3 59.5 60.0 66.l 90.8 
AGRICULJURAL SCI H 135 625 2.4 33.l 45.0 73.6 

w BIOSCIENCES H 1571 3286 1.4 2.9 u.1 u.o 24.0 54.0 
~ 
w PSYCHOLOGY H 452 2888 1.1 3.0 55.J u.o 20.6 6).0 

SOCIAL SCIENCES H 219 2743 2.3 2.1 108.5 n.1 16.5 82.8 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1891 4116 2.8 4.9 57.6 9.3 23.J 39.7 
NONE H 1166 9886 1.3 2.2 58.1 30.7 37.J 82.J 

H 
SEX H 

MEN H 2681 11031 1.6 2.9 53.3 26.8 36 •• 11.1 
WOMEN H 916 3031 2.5 J.5 11.1 u.2 19.9 66.2 

H 
RACIAL GROUP H 

WHIJE H 3261 13197 1.B 3.0 57.9 23 •• 32.J 72.4 
OTHER H 396 865 1.8 1.2 56.5 u.1 •1.4 76.8 
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• SURVEY OF 1978 PHO RECIPIENTS 
• QUESJION HD 
• RATIO OF THE NUMBER OF PHD'S OFFERED PDSTDCCJORAl AND OTHER POSITIONS IN 
• FEDERAL. STAIE, OR LOCAL GOVEMNMENT TO NUMBER SEEKING POSITIONS ex 1001 

POSfD~CTORAl APPT OJHER POSH ION 

SUltVEY TOTAL CFFER SEEK O/S OFFER SEEK O/S 
RESP PHD 1 S I I RATIO I I RAJIO 

ALL 1911 PHO RECIPIENTS H 3651 14062 3.8 5.9 65.5 U.3 zz.s 68.Z 
H 

PHO FIELD H 
MAIHEMATICAL SCI H 160 110 .5 .5 100.0 6.1 12.6 53.7 
PHYSICS H •H 781 5.5 9.1 60.6 6.6 u.1 48.0 
CHEMISTRY H 233 1189 5.5 1.4 74.1 3.6 10.4 34.5 
EARJH SCI H 112 523 5.9 U.5 43.8 17.9 27.8 64.4 
ENulNEERING H 226 1310 2.3 4.8 48.l 12.1 11.1 73.8 
AGRICULTURAL SCI H 135 625 .2 2.4 1.1 27.3 40.3 67.7 

w BIOSCIENCES H 1571 3286 6.2 9.Z 67.3 10.0 17.5 57.l ...., 
~ PSYCHOLOGY H 452 2888 3.6 4.9 72.6 25.6 30.5 83.8 

SOCIAL SCIENCES H 219 2743 2.0 2.1 91.7 19.8 28.9 68.5 
H 

POSTOOCJORAl EXPERIENCE H 
SOME H 1891 4176 7.9 10.1 n.• 4.5 10.1 42.2 
NONE H 1766 9886 1.9 l.6 54.5 20 ... 21.0 72.9 

H 
SEX H 

MEii'. H 2681 11031 3.1 5.9 64.7 15.4 22.1 61.9 
WOMEN H 976 3031 3.9 5.1 68.7 15.z 21.9 69.5 

H 
RACIAL GROUP H 

WHITE H l26l 13197 3.9 5.9 65.5 15.4 22.6 68.Z 
OTHER H 396 865 3.1 lt.6 66.7 ...... 21.1 68.Z 
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• SURVEY OF 1911 PHO RECIPIENTS 
• CIUES TION l4E 
• RAllO OF JHE NUMBER OF PHO•S OFFERED PDSITIO~S IN OIHER SECTORS TO NUMBER 
• SEEKING POSITIONS ex 1001 

OTHER PDSlllON 

SUR VEY TOTAL CFFER SEEK D/S 
RESP PHO'S I I RAJIO 

ALL 1918 PHO RECIPIENTS H 3657 14062 1.1 8.9 11.1 
H 

PHO FIELD H 
MATHEMATICAL SCI H 160 .110 .s •• 60.0 

. PHYSICS H 483 788 2.2 Z.6 84.2 
CHEMISTRY H 233 1189 2.2 2.9 75.0 
EARTH SCI H 172 523 4.8 5.1 85.2 
ENGINEERING H 226 1310 1.9 2.2 84.0 
AGRICULTURAL SCI H 135 625 .4 2.2 16. 7 

w BIOSCIENCES H 1571 3286 4.1 4.6 e8.9 
~ 
U1 PSYCHOLOGY H 452 2888 22.1 25.2 88.4 

SOCIAL SCIENCES H 219 2741 1.2 8.8 91.0 
H 

POSTDOCTORAL EXPERIENCE H 
SOME H 1891 4176 4.4 5.6 79.1 
NONE H 1766 9886 9.3 10.4 89.9 

H 
SEX H 

MEN H 2681 l103l 6.4 1.2 88.4 
WOMEN H 976 3031 12.9 14.9 86.5 

H 
RACIAL GROUP H 

WHITE H 3261 13191 7.9 9.0 11.1 
OTHER H 396 865 6.4 7.3 88.5 
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• SURVEY OF 1978 PHD RECIPIENTS 
• QUESTION 14F 
• RATIO Of THE NUMBER Of PHO'S OFFERED POSTDCCTORAL OR OTHER POSITIONS IN 
• ALL SECTORS TO NUMBER SEEKING POSITIONS ex 1001 

POSTDOCTORAL APPT OTHER POSIT ION 

SURVEY TOTAL CF FER SEEK O/S OFFER SEEK O/S 
RESP PHD•S I I RATIO I I RATIO 

ALL 1971 PHO RECIPIENTS H 3651 14062 40.9 41.0 85.J l0.4 12.0 85.9 
H 

PHO FIELD H 
MATHEMATICAL SCI H 160 110 11.1 29.8 62.9 89.7 95.6 93.9 
PHYSICS H 48J 788 62.3 11.5 11.1 56.7 12.8 11.1 
CHEMISTRY H 233 1189 61.2 61.6 99.4 61.5 11.0 78.8 
EARTH SCI H 112 523 45.7 55.2 82.8 74.J 89.7 82.9 
ENGINEERING H 226 1310 23.9 JO.I 71.6 11.0 90.8 95.8 
AGRICULTURAL SCI H 135 625 34.9 39.6 88.J 79.9 95.0 84. l 

w BIOSCIENCES H 1517 3286 67.8 14.4 91.0 45.8 60.6 75.5 .... PSYCHOLOGY H 41152 2888 31.4 42.1 73.5 11.1 89.0 88.4 0\ 
SOCIAL SCIENCES H 219 270 15.5 19.8 11.1 15.1 94.0 90.6 

H 
POSTDOCTORAL EXPERIENCE H 

SOME H 1891 4116 11.2 89.8 98.Z 30.2 55.2 54.8 
NONE H 1766 9886 19.0 28.6 66.4 89.l 94.5 94.J 

H 
SEX H 

MEN H 2681 llOJl 40.9 48.0 85.2 70.4 13.2 14.J 
WOMEN H 976 3031 41.0 47.9 85.4 l0.5 11.1 90.6 

H 
RACIAL GROUP H 

WHITE H 3261 U197 41.5 48.4 85.1 10.1 11.1 85.1 
OTHER H 396 865 Jl.8 42.0 1s.1 76.0 85.4 89.1 
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APPENDIX F 

SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF 

THE NATIONAL SCIENCE FOUNDATION 

THE ACCOMPANYING LETTER requests your •sistance in this survey of foreign scientists and engineers. 
PLEASE READ the instructions carefully and answer by printing your reply or entering an 'X' in the appropriate box. 
PLEASE COMMENT on any questions which you think require fuller explanation. 

OMB No. 99-579002 

ApprOYml expl,. 
December 31, 1979 

PLEASE RETURN the completed fonn in the endosed envelope to the Commission on Human Resources, JH 638, National Research 
Council, :?IOI Constitution Avenue, N.W., Washington, D.C. 20418. 

r 

L _J 

NOTE: This infonnation is solicited under the authority of the National Science Foundation Act of 1950, u amended. All infonnation 
you provide will be treated u confidential and used for statistical purposes only. Information will be released only in the fonn 
of statistical summaries or in a form which does not identify information about any particular person. Your response is entirely 
voluntary and your failure to provide some or all of the requested information will in no way adversely affect you. 

Pleue provide the following background information about yourself. 

1. o.te of birth: --------------18-121 2. Sex: 1 0 Male 
I Month I IDllYI IY•rl 

3. Country of chlunlhlp: -------------114-151 

4. Type of visa: 

1 0 Permanent resident visa (immigrant) 
2 0 Student visa CF I 
3 0 Temporary worker or trainee visa IHI 
4 0 Exchange visitor visa IJI 
5 0 Other, pie .. specifv------------1181 

2 0 Fem1le 1131 

&. Merit.I sutus: 1 0 Married 2 0 Not married (including widowed, divorced) 1171 

8. Number of cleptncltnt1: ____ (Include any relatives receiving at least one-half of his or her support from you; 
do NOT include yourself.I 1181 

7. Ph.D ... ,.. (or equlvllent rnean:h doctomel: 

--------1191 120-221 
Title of degree Month and year granted Field• 123-251 Institution and location 128-311 

Please provide the following information about the most recent postdoctoral appointment you have held in a United States university. 

8. St.ni119 Ind tarminatlon dat8S of postdoctoral appointment: 

Starting date ------------132-341 
IMontlll IYnrl 

Expected tennination date------------135-371 
IMontlll 1v-1 

•s. •n.cMd lilt of IPICieltv fi91d c:odll. 

377 
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1,.titution/org1niZ1tion 1nd location 138-431 

Field• l.._.1 Months held 147-481 

Type of position: 1 0 Grldu1te student 
2 0 Postdoctor1l 1PPOintH 
3 0 F1CUlty member 
4 0 Other university position 

378 

5 0 Position in industry 
8 0 Position in government 
7 D Other position, pie .. 1pecify 

10. Whit_,. your reelORI for takl119 1 Pondoctor.a IPPOintment It 1 Unltad SU... unlwenity7 (Chd •II tlfat apply Md CIRCLE the 
molt importMlt ONE.J 

1 D Couldn't obtlin postdoctor1I tr1ining you Wlnted in your n1tive c:ountry 
2 0 To work with 1 P1rtic:ul1r sc:ientist or r-1rc:h group 
3 0 To work in the United Stltll 
4 0 Couldn't obt1in type of employment position you w.tt9d in your n1tive c:ountry 

5 0 Other re11on, ple11e specify lllO-MI 

11. How import1nt do you canlider 1 pondoc:torll IPPOintment It 1 Unltad St1'91uniYenltytobeIn11111111119 you to ATTAIN 
• rlllln:h pasltion In your Mtiwe oountry7 

1 0 Very importlnt 
2 0 Sometimes helpful 
3 D Not imPort1nt 
4 0 Clnnot determine 1561 

12. Pondoctorel ltipend Clncludi111 penoMI lllowlllGll for dep1ndll'lt1, e•.): •--------- per yes ltiNll 

13. Whit .... been the PRIMARY IOUICe of IUpport for your pondoc:tor.a lllP0intm9nt7 (Ch«:k only OM.} 

1 0 U.S. federll res11rc:h gl'lnt or c:ontrll:t 
2 D U.S. university or st1'9 funds (inc:ludi119 '91c:hing mistlRt) 
3 D Other U.S. sourc:es, pleue spec:ify ___________________ _ 

4 0 Funds from government OUTSIDE the Unit9d States 
5 0 Funds from non11overnrnent1l sourc:es OUTSIDE the United Stites 

8 D PerSONI resources (e.g., 109RS, f1mily income, etc:.) 

7 D Other sources, pie .. spec:ify _____________________ 1591 

14. Whit ire your employment plw 9fter compl1ti111 the Poltldoctor.a IPPOintment7 (Ch«lr 1ny employ,,,.,,t •lterMtiwi you "-
,.,;ouity t:OnlidMKI Md CIRCLE rhe ONE you PREFER.} 

0 Employment position OUTSIDE the United States 

2 0 Another pastdoctor1l 1Ppointment 1t 1 United Stites uniftrsity 
3 0 F1CUlty position It 1 United States university 
4 D Other position It 1 United Stites unlvenity 

5 0 Employment position in industry in the United Stites 
8 0 Employment position in government in the United Stites 
7 D Other employment in the United Stites 

8 0 Other, pie .. specify ------------------------181MS71 

•s. amclled list of tpeCialty field cadn. 
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379 

16. If theft we no wiu rntrictiol•, wflet would i. your IOlll"tllnft cerwr pl11117 (Chclc .,,, carw ,,,_ }'OU .,. wiour/v 
~iftf Md CIRCLE the ONE vou PREFER.) 

1 0 F.culty or other position in 1 univ1nity OUTSIDE the United States 
2 0 Employment position in industry OUTSIDE the United States 
3 0 Employment position in government OUTSIDE the Unitad Stltlll 
4 0 Other employment OUTSIDE the Unitad Stllls, please specify _________________ _ 

6 0 Faculty or other appointment at a United States univenity 
8 0 Employment pOlition in industry in the Unitad States 
7 0 Employment po&ition in government in the United States 
8 0 Other employment in the Unitad States, pie- specify•---------------------

9 0 Other, p1 ... spec:ify __________________ lea.781 

18. How meny lndhliclulh Clncludintl yourtllfl -k on the ..-ch proiKt with which you h111 i.en IMOlvld7 "-' prowlcle 
the numblf of lndlviduab In MCh of the penonnel 110U111 below and rltll the contributions m ... by MCh •oup to the OVERALL 
PRODUCTIVITY OF THE RESEARCH EFFORT. In rating the contributiOlll, u11 the foll-inti ICll1: 

1 • essential 3 • not important 
2 • important 4 • cannot determine 

,,.,.,,,,_,Group 

F1CUlty 

Po&tdoctorel appoint-

Other doctoral staff (1.g., r-•rch scientists) 

Graduate l'IHVch mistM'ltl 

Nondoctoral staff (1.g., technicians) 

Number of 
individuals 

----IMI 
____ (11-121 

____ (14-151 

----117-181 

----120-211 

Rating of 
contribution 

__ 1101 

__ 1131 

__ 1181 

__ 1191 

__ 1221 

17. In genenl, how do you oampere the oontrlbutionl of the for9illl poatdoctDnl IPPOintlel with other poatdoctDnl IPPol..- In 
the dlpertment In which you h111 i.en working? 

Foreign group About th• U.S. group 
is better Ami it better 

In terms of: 

Overall productivity of reeerch 1231 0 2 0 3 0 

Determining the bale directions of the 
raeerchpro)lct 1241 0 2 0 3 0 

lntellectu1I vigor of the 1'911•ch effort 12tll 0 2 0 3 0 

Infusion of new r1111rch tachniques 1281 0 2 0 3 0 

Publication of reeerch findings 1271 0 2 0 3 0 

Training of .. ate students 1281 0 2 0 3 0 

Additional comments: 

THANK YOU FOR YOUR COOPERATION 

1291 
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LIST OF EMPLOYMENT SPECIAL TY AREAS (to be used for questions 7 Md 9) 

MATHEMATICS 

000 . "'91br• 
010 - Analys11 a Functional Analyt11 
020 . Geometry 
030. Logic 
040- lllu_T._.ry 
062· Pr-lity 
065 · Math Statt1tiC1 I- allo 544, 870, 7211, 

7271 
080 • TClllCllow 
082 - ()pontion1 R-rch 1-aloo 4781 
085 • Applied Mathematics 
089 · Combinatorics a Finit8 Mathemat•a 
091 • .....,_Mathematics 
098 · MathematiCI, Ganaral 
098. Matlwnatia, Ot .... 

COMPUTEll SCIENCES 

071 · T-., 
072 · Sotrv.re SYtt.,.. 
073 • Har-re SystalN 
074 • lnt811ogant ,.,.,.... 
079 • Computer Sc-. Other• 1- aloo 

437,4781 

l'HYllCI. ASTll~Y 

101 · Astronomy 
102 · Astraphysia 
11 O - Atomic a Molecular PhyllCI 
120 · Elactromagna1ism 
130· Machania 
132- -ia 
134. FluHll 
136 . ........ Phyoicl 

138. °"'"" 138 . Thermal Physics 
140 · E-tarv Partict91 
150 - Nuc- Structure 
1110 • Solid State 
1• . Physics, Ganaral 
1111· Pllysia,O-· 

CHEMllTllV 

200 • Analytical 
210 • lrlOfllnic 
215. Syntllatic Inorganic a ~allic 
220 • Orpnic 
225 · Sotnthatic Organic a Natural ProducU 
230· Nuci.r 
240- Pllylical 
245 • O...ntum 
250 • Tllaomic81 
256 • Structural 
280 · Agricultural a F-
- - Thannoclynamia a Materiel Pr_,ies 
270. ,...,_tical 
275 • Polymers 
280. ·-try ·--5401 
285 · O>ami ... Oynamoa 
- . a.a-try. General 
29 · Cllamisuy, Otllar" 

EAllTH, ENVlllONMENTAL, AND 
MAlllNE ICIENCEI 

301 - Minaralogy. Petrology 
306 • Geochamittry 
310 • Stratigraplly,119dirnantation 
320 .......... tology 
330 · Structural Gaolagy 
341 . Geophysics (Solid Eartlll 
360 · Gaomorph. a Gtecial Geology 
381 . Applied Gaol .• Gaol. 1..., .• 

Emn.Gaol. 
395 . Fuel Tech. a Petrol. E"". 1- allO 4791 
310 - Hydrology a W.ter R--
370 · Oceanography 
387 - Marina Sc~. °"*" 
381 • Atmoapharic Physia a Cllamiltry 
382 . Atmoapllaric Oynamics 
383 • AtmCllPllaric Sciancn, 0-0 

388 • Environmental Selene., Ge'*al 
1- also 480, 5281 

389. Enwonrnantal Scian-. Otllar" 
381 - Earth Saancas, General 
3111 - Earth Sciences, Otllar • 

ENGINEElllNG 

400 - ---• --ical 410 · Agricultural 
415- ·--1 
420- Civil 
430-~ 

436 - Ceramic 
437 - Computer 
440 • Elactri ... 
445 • Elactronia 
450 - I-rial a Menufacturi,. 
465· Nuci.r 
480 · Engi,.,.ing PhysiCI 
470-MacllaniClll 
475 - Metallurgy a Phys. Met. Engr. 
478 • $oflta1N Delign a Sy- Sc:lanol 

·- allO 072. 073, 0741 
478 • (lparetiono R-.., C- aleo 11121 
479 • F ... Technology a Petrol. E .. r. 

,_ allO 391il 
480 · Sanitary a Envir--tal 
488· Mini,. 
497 - Matariels Sc:lanol 
498 • E,.i,.,.;,._ 0-.1 
498- Engi._i,.,ottiar• 

AGlllCUL TUllAL ICllNCES 

500. Agronomy 
501 • Agricultural Emnomia 
502 • An-I Hulbelldry 
503 · F- Sc:lanol a Technology 

,_all05731 
504 • Fish a Wilclifa 
506· ~try 
508 · Horticulture 
507 • Soils • Soil Scianc:e 
510 • Aninwl Scianc:e a Animal Nutrition 
511 • Plly_,i,ology 
511 • Agriculture, G-ai 
511 • Agriculture, Ottiar• 

•DICAL ICIENCll 

520 • Medicine• Surtary 
522 • Public Health a Epidamioloty 
523 • Ynarinsv Madicina 
524 • Holpltal Adnllniltration 

526· --... 527- ,.,_tology 
11211 • Envi-tal -
134 . Pathol-
1131 • ........_._ 
537 • ,...,_ 

538 . Madical -· Ganaral 538. Medical-· Otllar" 

elOLDGICAL ICIENCEI 

540. ·-try ·-allO 2801 542 • liophysia 

1143 • BiomathamMICI 
544 • •-tries - 8-istics 1- aloo 

Olili, 870, 721. 7271 
14& • Anatomy 
15411 • Cytology 
547 • Embryology 
5411 • •-ology 
llllO· Botany 
11111 • Ecology 
582 . Hydr-ogy 
5&t · Micrabiol- a Bacteriology 
588 · Physiology, Animal 
587 • Pllysiology. Plant 
lilt . Zoology 
570 • Ganatica 
571 · Entomology 
5n - Mo1ecui. Biology 
1173 • F- Sc*- a T-IOIY C- allo 

5031 
574 · llallavior/Ethology 
578 • Nutrition • Dietatics 
578 . 8iot091 ... -· Ganarat 
579· Biol°" ... saa-.~· 

l'IVCHDLDGV 

800 • Clinical 
810 • Cou-i ... Guiclanm 
820 . Dewl....-ntal • Garon"""9icml 
1311 • Edueation 
131 . School l'lrdlololY 
Ml· E-inwllt81 
M2 · Comparative 
143 · Physiolagi ... 
lliO • I-rial • ...,_,,,.. 
800 • Pwsonaloty 
170 • Pwvchornatra C- also Olili, 544, 

7211, 7271 
800. Social 
.. . PlwcholalY. Genarat 
1111· PwvcholalY.O-· 

IOCIAL ICIENCQ 

700 • Anthropology 
703 . Arcllaology 
708. Communicationl 0 

70I · LinguiltlCI 
710 . Sociology 
720 • Emnomia ,_ ..... 5011 
7211 • E-ria 1- aloo Olili, 544, 

870, 7271 
727 · Social StatlniCI (- allO 065, 544, 

870, 7211 
740 · Ciaopaplly 
741· ,.,_St-· 
7111 • Political lcian .. 
7112 · Public Administration 
756 • International Ratationo 
770 · ~a R91i_l ,._i,. 
775 · Hiotory a Phitoeophy of Sc:lanol 
118. Social saa-. a....,a1 
7111 • Social saa-. Ottiar• 

AllTI a HUMANITIES 

1141 • Fina a Applied Arts (including Music, 
5Paach. Dr.,.., ate.I 

1142 • History 
143 · Phitoeophy, Ralilion, n-tlll\' 
Mii· ......._.Lit8rature 
... • Other Am - Humanitial0 

EDUCATION a DTHlll 
PllDPEalONAL PIELDS 

138· Edumtion 

112 · Businau Adnliniltration 
113 · Homa E-
l&t · Journalism 

- . 5Paach--· .. so-. 
•· Uw,Jur._ •1 . Social Work 
•1 · Library a Ar-I Sc:1ano1 --Pro--~-. o-· 
8111 • OTHER FIELOS• 

"Identity the ~fie liald in the- on the ~ra. 
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NATIONAL RESEARCH COUNCIL 
COMMISSION ON HUMAN RESOURCES 

2101 Constitution Avenue Washington, D. C. 20418 

COMMITTEE ON THE STUDY OF 
POSTDOCTORALS AND DOCTORAL RESEARCH STAFF 

Lee Grodzlns, Chairman 
Massachuutts Institute of 

Technology 

Richard D. Anderson 
Louisiana State University 

Fr•derick E. Balderston 
University of California 

Berkeley, California 

Kenneth E. Clark 
University of Rochester 

Gerhart Friedlander 
Brookhaven National Laboratory 

Herbert Friedman 
Nu•al Reuarch Laboratory 

John C. Hancock 
Purdue University 

Donald F. Hornig 
Harvard School of Public Health 

Shirley Ann Jackson 
Bell Laboratories 

Ernest S. Kuh 
Uninrstty of California 

Berkeley, California 

William F. Miller 
Stanford University 

Nicholas C. Mullins 
Indiana University 

Thomas A. Reichert 
Carnegie-Mellon University 

Helen R. Whiteley 
University of Washington 

September 1979 

Dear Colleague: 

The National Research Council has appointed a committee to study the policy 
implications of the changing role of postdoctorals and other doctoral research staff 
in science and engineering. During the last decade, in the face of reduced numbers 
of faculty openings, increasing numbers of young scientists and engineers have taken 
postdoctorals and other types of positions in universities and colleges as well as out
side the academic setting. Of particular interest to the Committee are foreign citizens 
who have held postdoctoral appointments in United States universities. You have 
been included in a list of foreign postdoctorals provided by department chainnen. 
The accompanying survey requests information about your employment history 
and career plans. 

The survey is sponsored by the National Science Foundation, but the survey 
records will be retained in the National Research Council. All information you pro
vide is to be used for purposes of statistical description only and its confidentiality 
will be protected. 

The survey results will provide a basis for the Committee's recommendations 
regarding federal and institutional policies. The success of this survey depends on 
your cooperation. Please return the completed questionnaire as soon as possible in 
the enclosed envelope. Thank you for your prompt assistance. 

Sincerely, 

_::::?',-,. ~,._r; ~ 

Lee Grodzins 
Chairman 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 2 

TOTAL 
SURVEY FRGN 

FJELD OF DOCTORATE RESP PDOCS MALE FEML 

All SCIENCES & ENGR H 520 523 88.5 11.5 

PHYSICAL/MATH SCI H 296 298 89.5 10.5 
w 
Q) 

ENGINEERING H 62 62 98.lt 1.6 ..., 

LIFE SCIENCES H llt6 llt7 81t.9 15.1 

SOCIAL SCI llNCL PSYCHI H 8 8 62.5 37.5 

UNKNOWN H 8 8 62.5 37.5 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 3 

CCUNTRY OF ClllZENSHIP 
TOTAL MEX l 

SURVEY FRGN CENTR SOUlH NlHRN CENTR HST WEST EAST WEST AUSTR-
FIELD OF DOCTORATE RESP POOCS CAN AMER AMER EUR EUR EUR EUR ASIA ASIA USIA AFRICA 

ALL SCIENCES l ENGR H 513 523 4.3 .2 2.1 14.4 6.2 4.3 1.2 21.1 25.3 5.1 l.• 

w PHYSICAL/MATH SCI H 292 298 4.1 .3 1.4 14.4 6.5 5.1 1.6 25.J 26.0 5.1 1.7 
CX> 
w ENGINEERING H 61 62 9.1 4.9 3.3 41.0 31.l 6.6 J.J 

LIFE SCIENCES H 145 147 5.5 J.4 15.9 5.5 1.4 6.9 J0.3 2J.4 !S .s 2.1 

SOCIAL SCI CINCL PSYCH) H 8 8 25.0 IZ.5 IZ.!S 25.0 25.0 

UNKNOWN H 1 8 21.6 14.3 14.3 14.J 14.J 14.J 
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* SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION It 

TYPE OF VISA 
TOTAL 

SURVEY FRGN PERM STUD- TEMP 
FIELD OF DOCTORATE RESP PDOCS RES ENT WORK EXCH OTHER 

All SCIENCES t ENGR H 515 523 23.5 lt.1 1.0 64.5 1.0 

PHYSICAL/MATH SCI H 296 298 19.9 lt.1 a.a 66.2 1.0 
w 
CD 

ENGINEERING .. H 61 62 32.8 8.2 6.6 50.8 1.6 

LIFE SCIENCES H 143 147 26.6 2.8 4.2 66.4 

SOCIAL SCI CINCL PSYCHI H 8 8 50.0 37.5 12.5 

UNKNOWN H 1 8 100.0 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 5 

TOTAL NOT 
SURVEY FRGN MAR- MAR-

FIELD OF DOCTORATE RESP POOCS RIED RIED 

All SCIENCES t ENGR H 522 523 71.8 28.2 

PHYSICAL/MATH SCI H 298 298 68.1 31.9 
w 
CX> ENGINEERING H 62 62 77.lt 22.6 UI 

LIFE SCIENCES H 147 147 78.2 21.8 

SOCIAL SCI CINCL PSYCHI H 8 8 62.5 37.5 

UNKNOWN H 1 8 57.1 42.9 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 6 

TOTAL NUMBER Of DEPENOENTS 
SURVEY FRGN 

FJELD OF DOCTORATE RESP PDOCS 0 1 2 3 4 >4 

All SCIENCES & ENGR H 502 523 31.7 20.1 22.1 18.l 5.8 1.6 

PHYSICAL/MATH SCI H 288 298 34.7 20.5 21.2 17.4 4.9 1.4 
w 
CX> ENGINEERING H 59 62 18.6 21.1 30.5 18.6 3.4 1.7 CJ\ 

LIFE SCIENCES H 142 147 29.6 17.6 21.a 20.4 9.2 1.4 

SOCIAL SCI IINCL PSYCH) H 8 8 50.0 25.0 12.5 12.5 

UNKNOWN H 5 8 40.0 40.0 20.0 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 7A 

TITLE OF DEGREE 
TOTAL MD g 

SURVEY FRGN u.s. FRGN CTHER 
FIELD OF DOCTORATE RESP POOCS PHD PHO PROF 

All SCIENCES t ENGR H lt86 523 31.7 66.7 1.6 

PHYSICAL/MATH SCI H 278 298 29.1 70.9 
w 
CX> ENGINEERING H 61 62 lt9.2 50.8 ..,J 

LIFE SCIENCES H 135 147 29.6 64.4 5.9 

SOCIAL SCI (INCL PSYCHI H 8 8 37.5 62.5 

UNKNOWN H It 8 100.0 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 78 

TOTAL CV Of DOCTOllATE 
SURVEY FRGN 

FIELD Of DOCTORATE RESP POOCS PRE60 60-64 65-69 70-71 72-73 74-75 76-77 78-79 

ALL SCIENCES & ENGR H lt83 523 .2 .a 4.1 3.3 8.7 15.9 31.3 35.6 

PHYSICAL/MATH SCI H 277 298 .4 1.4 4.7 2.9 7.9 14.8 31.4 36.5 
w 
Q) 

ENGINEERING H 60 62 1.1 3.3 13.3 6.7 30.0 45.0 Q) 

LIFE SCIENCES H Ult llt7 3.7 4.5 8.2 21.6 32.1 29.9 

SOCIAL SCI CINCL PSYCHI H 8 8 12.5 25.0 37.5 25.0 

UNKNOWN H 4 8 25.0 25.0 50.0 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 8 

LENGTH Of POSTDOCTORAL APPOINTMENT 
TOTAL l YR MORE 

SURVEY FRGN OR THAN 
FJELD OF DOCTORATE RESP POOCS LESS 2 YRS 3 YRS 4 YRS 5 YRS 

All SCIENCES g ENGR H 461 523 37.7 43.t\ 15.lt 2.6 .9 

PHYSICAL/MATH SCI H 269 298 42.4 40.5 lt\.5 2.6 
w 
CX> 

'° ENGINEERING H 54 62 37.0 46.3 11.1 1.9 3.7 

LIFE SCIENCES H 125 147 27.2 lt8.0 20.0 3.2 1.6 

SOCIAL SCI (INCL PSYCHJ H 6 8 33.3 50.0 16. 7 

UNKNOWN H 7 8 57.1 42.9 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 9 

POSITION HELD PRIOR TO POSTDOC 
TOTAL OTHER 

SURVEY FRGN GRAD POST f AC- UNIV INDUS GOVT 
FJELD OF DOCTORATE RESP PDOCS STDT DOC ULTY POSIT POSIT POSIT OTHER 

ALL SCIENCES & ENGR H 500 523 39.2 24.0 21.0 4.8 2.2 5.2 3.6 

PHYSICAL/MATH SCI H 284 298 34.5 26.4 22.2 5.6 2.8 4.9 3.5 
w 
IO ENGINEERING H 61 62 59.0 11.5 19.7 3.3 4.9 1.6 0 

LIFE SCIENCES H lltl 147 39.7 25.5 18.4 5.0 .1 5.7 5.0 

SOCIAL SCI CINCL PSYCHI H 1 8 42.9 42.9 14.3 

UNKNOWN H 1 8 42.9 28.6 14.3 llt.3 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 9A 

FIELD OF PRIOR POSITION 
TOTAL PHYS soc 

SURVEY FRGN SCI & LIFE SCI & 
FIELD OF DOCTORATE RESP POOCS MATH ENGIN SCI PSYCH 

All SCIENCES & ENGR H 487 523 55.6 12.9 29.8 1.6 

P~YSICAL/MATH SCI H 276 298 95.7 2.2 2.2 
w 

'° ENGINEERING H 59 62 s.1 94.9 1-.J 

LIFE SCIENCES H 140 147 .7 .7 97.9 .7 

SOCIAL SCI llNCL PSYCHI H 7 8 100.0 

UNKNOWN H 5 8 60.0 ltO.O 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 10 

REASON FOR TAKING POSTDOC AT U.S. UNIVERSITY 
NO NO 

TOTAL TRNG WORK WORK EMPL 
SURVEY FRGN NATIVE "ITH IN NATIVE OTHER 

FJELD Of DOCTORATE RESP PDOCS CNTRY MENTR U.S. CNTRY REASON 

All SCIENCES & ENGR H 519 523 10.0 58.6 19.8 6.7 4.8 

PHYSICAL/MATH SCI H 296 298 10.5 57.4 19.6 7.8 4.7 
w 

'° ..., ENGINEERING H 62 62 4.8 50.0 30.6 9.7 4.8 

LIFE SCIENCES H 147 147 9.5 64.6 17.0 4.1 4.8 

SOCIAL SCI CINCL PSYCH) H 1 8 28.6 42.9 14.3 14.3 

UNKNOWN H 7 8 28.6 71.4 
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* SURVEY OF FOREl~N SCIENTISTS AND ENGINEERS 
* QUESTION 11 

PCSTOOCTORAL IMPORTANCE FOR ATTAIN·ING POSITION 
TOTAL SCME-

SURVEY FRGN VERY TIMES NOT CAN'T 
FJELD OF DOCTORATE RESP POOCS IMPRT HELP IMPRT DETER 

ALL SCIENCES & ENGR H 516 523 32.4 44.0 9.7 14.0 

PHYSICAL/MATH SCI H 297 298 30.6 45.8 8.8 14.8 
w 

'° ENGINEERING H 61 62 29.5 44.3 9.8 16.4 w 

L JFE SCIENCES H llt4 147 38.9 38.9 11.1 11.1 

SOCIAL SCI CINCL PSYCH) H 7 8 14.3 57.1 14.3 14.3 

UNKNOWN H 7 8 14.3 57.1 14.3 14.3 
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• SURVEY Of FOREIGN SCIENTISTS ANO ENGINEERS 
• QUESTION 13 

PRIMARY SOURCE OF SUPPORT FOR POSTOOC 
TOTAL U.S. UNIV/ OTHER FRGN OTHER 

SURVEY FRGN RSRCH STATE u.s. GOVT FRGN PERS CTHER 
FIELD OF DOCTORATE RESP POOCS GRANT FUND SOURCE FUNDS FUNDS RSRC SOURCE 

ALL SCIENCES & ENGR H 515 523 66.6 13.4 10. 7 5.6 1.9 1.0 •• 
PHYSICAL/MATH SCI H 295 298 12.2 10.8 9.8 4.1 1.7 1.0 .J 

w 

'° ENGINEERING H 60 62 66.7 15.0 15.0 1.7 1.1 ,. 

LIFE SCIENCES H 147 147 57.1 19.0 10.9 9.5 2.0 .1 .l 

SOCIAL SCI CINCL PSYCHJ H 7 8 28.6 14.3 14.3 14.3 28.6 

UNKNOWN H 6 8 66.7 33.3 
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* SURVEY OF FOREIGN SCIENTISTS ANO ENGINEERS 
* QUESTION 14 

E'PLOYMENT PL,NS AFTER POSTDOCTORAL 
EMPL OTHER 

TOTAL OUT- u.s. u.s. u.s. u.s. U.S. OTHER 
SURVEY FRGN SIDE POST- FAC- UNIV INCJUS GOVT u.s. 

FIELD OF DOCTORATE RESP PDOCS u.s. DOC ULTY POSIT POSIT POSIT EMPL OTHER 

ALL SCIENCES & ENGR H 514 523 55.8 4.7 22.2 1.8 13.4 1.0 1.0 .2 

PHYSICAL/MATH SCI H 293 298 60.lt 3.1 11.1 2.0 14.0 1.4 1.4 
w 
\0 
U1 ENGINEERING H 60 62 35.0 3.3 34).0 30.0 1.1 

LIFE SCIENCES H 147 147 55.1 6.8 27.9 2.0 6.8 .1 .1 

SOCIAL SCI CINCL PSYCH) H 1 8 42.9 28.6 28.6 

UNKNOWN H 1 8 71.4 14.3 14.3 
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* SURVEY OF FOREIGN SCIENTISTS ANO ENGINEERS 
* QUESTION 15 

LONG-TERM CAREER PLANS 
TOTAL FRGN FRGN FRGN OTHER u.s. u.s. U.S. OTHER 

SURVEY FRGN UNIV INDUS GOVT FRGN UNIV INDUS GOVT u.s. 
FJELD OF DOCTORATE RESP PDOCS POSIT POSIT POSIT EMPL POSIT POSIT POSIT EMPL OTHER 

All SCIENCES & ENGR H 499 523 46.9 5.6 3.8 1.8 25.9 13.0 2.2 .2 •• 
PHYSICAL/MATH SCI H 287 298 46.7 a.o 3.5 2.8 22.0 14.3 2.1 .3 .J 

w 

'° °' ENGINEERING H 60 62 31.7 6.7 3.J 30.0 23.3 5.0 

LIFE SCIENCES H 139 147 53.2 4.3 .1 31.7 1.2 1.4 1.4 

SOCIAL SCI llNCL PSYCHI H 1 8 42.9 14.3 42.9 

UNKNOWN H 6 8 66.7 16.7 16 •. 7 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 16.1 

FACULTY CONTRIBUTION TO RESEARCH EFFORT 
TOTAL UNIM- NONE CAN 1 T 

SURVEY FRGN ESSE- IMPO- PORT- IN DETER-
FIELD CF DOCTORATE RESP PDOCS NTIAL RTANT ANT DEPT MINE 

All SCIENCES & ENGR H 507 523 54.0 31.2 4.7 5.7 4.3 

PHYSICAL/MATH SCI H 289 298 54.3 30.4 5.2 5.5 4.5 
w 

'° ENGINEERING H 62 62 54.8 27.4 3.2 3.2 11.3 -.J 

LJFE SCIENCES H l't4 147 52.1 34.7 4.9 6.9 1.4 

SOCIAL SCI llNCL PSYCHJ H 7 8 57.1 28.6 14.3 

UNKNOWN H 5 8 80.0 20.0 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 16.2 

PCSTOOC CONTRIBUTION TO RESEARCH EFFORT 
TOTAL UNIM- CAN'T 

SURVEY FRGN ESSE- IMPO- PORT- DETER-
FIELD OF DOCTORATE RESP POOCS '11TIAL RTANT ANT MINE 

All SCIENCES & ENGR H 508 523 53.0 20.5 2.6 24.0 

PHYSICAL/MATH SCI H 290 298 52.8 24.5 2.lt 20.3 
w 

'° ENGINEERING H 62 62 58.1 12.9 3.2 25.8 CD 

LIFE SCIENCES H l'tlt 147 54.9 15.3 2.1 27.8 

SOCIAL SCI CINCL PSYCHI H 1 8 14.3 28.6 llt.3 42.9 

UNKNOWN H 5 8 20.0 80.0 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 16.3 

CTHER PHD 1S CONTRIBUTION TO RESEARCH EFFORT 
TOTAL UNIM- NONE CAN'T 

SURVEY FRGN ESSE- IMPO- PORT- IN DETER-
FIELD OF DOCTORATE RESP POOCS NTIAL RTANT ANT DEPT MINE 

All SCIENCES & ENGR H 507 523 5.9 8.3 3.0 12.2 .6 

PHYSICAL/MATH SCI H 289 298 6.6 8.o 3.1 81.7 .7 
w 

'° '° ENGINEERING H 62 62 1.6 4.8 4.8 87.1 1.6 

llFE SCIENCES H 141t 147 4.9 11.1 2.J 81.9 

SOCIAL SCI llNCL PSYCH) H 7 8 28.6 71.4 

UNKNOWN H 5 8 20.0 80.o 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 16.4 

GRAD RA 1 S CONTRIBUTION TO RESEARCH EFFORT 
TOTAL UNIM- NONE CAN 1 T 

SURVEY FRGN ESSE- IMPO- PORT- IN DETER-
FIE LO CF DOC TORA TE RESP PDOCS NTIAL RTANT ANT DEPT MINE 

All SCIENCES & ENGR H 508 523 8.9 32.1 8.3 46.l 4.1 

PHYSICAL/MATH SCI H 290 298 10.3 32.lt 9.7 1t2.1 5.5 
~ 
0 ENGINEERING H 62 62 9.7 37.1 6.5 43.5 3.2 0 

LIFE SCIENCES H 144 147 5.6 30.6 4.9 54.9 4.2 

SOCIAL SCI CINCL PSYCHJ H 7 8 llt.3 llt.3 28.6 lt2.9 

UNKNOWN H 5 8 20.0 20.0 60.0 
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• SURVEY OF FOREIGN SCIENTISTS ANO ENGINEERS 
* QUESTION 16.5 

OTHER STAFF'S CONTRIBUTION TO RESEARCH EFFORT 
TOTAL UNIM- NONE CAN'T 

SURVEY FRGN ESSE- IMPO- PORT- IN DETER-
FIELD OF DOCTORATE RESP PDOCS NTIAL RTANT ANT DEPT MINE 

ALL SCIENCES & ENGR H 507 523 8.5 23.7 6.9 57.8 3.2 

PHYSICAL/MATH SCI H 289 298 6.6 17.0 5.5 68.5 2.4 
~ 
0 .... ENGINEERING H 62 62 11.3 22.6 3.2 59.7 3.2 

LIFE SCIENCES H 144 147 11.1 36.8 11.8 35.lt 4.9 

SOCIAL SCI CINCL PSYCH> H 1 8 42,.9 57.1 

UNKNOWN H 5 8 20.0 20.0 60.0 
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• SURVEY OF FOREIGN SCIENTISTS ANO ENGINEERS 
• QUESTION 17 .1 

FCREIGN POSTDOCS VERSUS U.S. POSTOOCS IN TERMS OF 
OVERALL PRODUCTIVITY OF RESEARCH 

TOTAL FRGN u.s. 
SURVEY FRGN GROUP GROUP 

FIELD OF DOCTORATE RESP POOCS eETTER SAME BETTER 

All SCIENCES & ENGR H lt22 523 33.9 61.4 It. 7 

PHYSICAL/MATH SCI H 21t2 298 33.5 62.0 4.5 
~ 
0 

"' ENGINEERING H lt9 62 49.0 46.9 It. I 

LIFE SCIENCES H 124 147 30.6 64.5 4.8 

SOCIAL SCI CINCL PSYCH) H 3 8 100.0 

UNKNOWN H 4 8 75.0 25.0 
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* SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 17.2 

FOREIGN POSTDOCS VERSUS U.S. POSTDOCS JN TERMS OF 
DETERMINING BASIC DIRECTIONS OF RESEARCH 

TOTAL FRGN u.s. 
SURVEY FRGN GROUP GROUP 

FIELD OF DOCTORATE RESP POOCS eETTER SAME BETTER 

ALL SCIENCES & ENGR H 413 523 13.3 70.9 15.7 

PHYSICAL/MATH SCI H 237 298 12.7 72.2 15.2 
is:. 
0 

ENGINEERING H 48 62 27.1 58.3 14.6 w 

LIFE SCIENCES H 121 147 9.9 74.4 15.7 

SOCIAL SCI CJNCL PSYCH) H 3 8 66.7 33.3 

UNKNOWN H 4 8 50.0 50.0 
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• SURVEY Of FOREIGN SCIENTISTS AND ENGINEERS 
• QUESTION 17.3 

FOREIGN POSTDOCS VERSUS U.S. POSTDOCS IN TERMS Of 
INTELLECTUAL VIGOR OF RESEARCH EFFORT 

TOTAL FRGN u.s. 
SURVEY FRGN GROUP GROUP 

FIELD Of DOCTORATE RESP POOCS BETTER SAME BETTER 

ALL SCIENCES & ENGR H 411 523 30.4 64.2 5.4 

PHYSICAL/MATH SCI H 234 298 32.9 61.5 5.6 
ililo 
0 ENGINEERING H 48 62 45.8 54.2 ililo 

LIFE SCIENCES H 122 147 21.3 73.8 4.9 

SOCIAL SCI (INCL PSYCHI H 3 8 66.7 33.3 

UNKNOWN H 4 8 50.0 50.0 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
* QUESTION 17.lt 

FOREIGN POSTDOCS VERSUS U.S. POSTDOCS IN TERMS OF 
INFUSION CF NEW RESEARCH TECHNIQUES 

TOTAL FRGN u.s. 
SURVEY FRGN GROUP GROUP 

FIELD OF DOCTORATE RESP POOCS eETTER SAME BETTER 

ALL SCIENCES & ENGR H 411 523 18.7 63.3 18.0 

PHYSICAL/MATH SCI H 231t 298 11.1 65.4 17.5 
ililo 
0 

ENGINEERING H 48 62 20.a 68.8 10.lt UI 

LIFE SCIENCES H 122 147 20.5 59.0 20.5 

SOCIAL SCI CINCL PSYCH) H 3 8 33.3 33.3 33.3 

UNKNOWN H 4 8 25.0 25.0 50.0 
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• SURVEY OF FOREIGN SCIENTISTS ANO ENGINEERS 
• QUESTION 17.5 

FOREIGN POSTDOCS VERSUS U.S. POSTOOCS IN TERMS Of 
PUBLICATION OF RESEARCH FINDINGS 

TOTAL FRGN u.s. 
SURVEY FRGN GROUP GROUP 

FIELD OF DOCTORATE RESP PDOCS BETTER SAME BETTER 

All SCIENCES & ENGR H ltll 523 16.3 57.7 26.0 

P~YSICAL/MATH SCI H 231t 298 17.9 55.1 26.9 
~ 
0 ENGINEERING H 48 62 20.a 50.0 29.2 0\ 

LIFE SCIENCES H 122 147 12.3 63.9 23.8 

SOCIAL SCI CINCL PSYCH> H 3 8 66.7 33.3 

UNKNOWN H It 8 100.0 
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• SURVEY OF FOREIGN SCIENTISTS AND ENGINEERS 
• Ql7.6 

FCREIGN PCSTDOCS VERSUS U.S. POSTDOCS IN TERMS OF 
TRAINING OF GRADUATE STUDENTS 

TOTAL FRGN u.s. 
SURVEY FRGN GROUP GROUP 

FIELD OF DOCTORATE RESP PDOCS eETTER SAME BETTER 

All SCIENCES & ENGR H 399 523 13.5 50.6 35.8 

PHYSICAL/MATH SCI H 227 298 15.4 50.7 33.9 
ililo 
0 ENGINEERING H 49 62 20.lt 53.1 26.5 ....J 

LIFE SCIENCES H 116 147 6.9 50.9 42.2 

SOCIAL SCI CINCL PSYCH) H 3 8 66.7 33.3 

UNKNOWN H 4 8 25.0 75.0 
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APPENDIX G 

SAMPLING ERROR ESTIMATES FOR SURVEY DATA 

Most of the statistics presented in this report are ratios 

of two weighted sums of responses to national surveys conducted 

under the aegis of our committee. To assist the reader in 

interpreting the statistics reported from the surveys of 

FY1978 and FY1972 Ph.D. recipients and the survey of department 

chairmen, approximate sampling errors have been calculated for 

each survey. The sampling error is a measure of the precision 

with which a statistic derived from a survey sample approximates 

the true population parameter being estimated. On the assumption 

that the sample statistic is normally distributed around the 

true population parameter, a confidence interval can be estab-

lished around the sample statistic. Under this assumption, 

the probability that it lies within two sampling errors of the 

actual parameter is about .95--and within three sampling errors, 

about .99. For example, given a survey estimate of 50 percent 

with a sampling error of 5 percent, we can infer that the 

likelihood that the true population parameter is between 45 and 

55 percent is .67. There is a .95 likelihood that it falls 

between 40 and 60 percent, and .99 likelihood between 35 and 

65 percent. 

The sampling error estimates presented in the three tables 

that follow were computed on the basis of a simple random design, 

using the expression: 

Se • rp (1-p) (N-n~~ 
[ n(N-1) ] 

where 

408 

p = reported percentage 
N = total population size 
n = number of respondents 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


409 

Each table gives approximate sampling errors associated with 

alternative ranges of percentages that might be reported for 

certain groups included in one of the surveys. Table G.l 

provides sampling errors for types of departments frequently 

examined in the committee's Survey of Chairmen of Science and 

Engineering Departments. Tables G.2 and G.3 give sampling 

errors for groups of scientists and engineers frequently 

analyzed in the surveys of FY1972 and FY1978 Ph.D. recipients. 

Sampling errors associated with other groups analyzed in this 

study may be calculated using the above expression. 

In addition to the three surveys mentioned above, two other 

data sources are utilized extensively in this report: the 

Survey of Earned Doctorates and the Survey of Doctorate Re

cipients (both conducted by the National Research Council). 

The former survey compiles responses from all new Ph.D. re

cipients each year and consequently involves no sampling error. 

The latter is a survey of an 8-20 percent sample of doctoral 

scientists and engineers. A comprehensive description of 

sampling errors associated with results from this survey is 

given in National Research Council, Science, Enqineerinq, and 

Humanities Doctorates in the United States: 1979 Profile. 
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Table G.l 

APPROXIMATE SAMPLING ERRORS ASSOCIATED WITH VARIOUS PERCENTAGES 
REPORTED IN THE SURVEY OF CHAIRMEN OF SCIENCE AND ENGINEERING DEPARTMENTS 

Percentage Reported 

1-10\ 11-20\ 21-30\ 31-40\ 41-50\ 
Total Survey or or or or or 
Depts. Responsel 90-99\ 80-89\ 70-79\ 60-69\ 50-59\ 

All Departments 1601 650 0-1\ 1' l\ l\ 

Departmental Field 

Mathematical Sciences 28 22 1-3\ 3-4\ 4-5\ 5\ 

Physics 152 86 1-2\ 2-3\ 3\ 3\ 

Chemistry 162 82 1-2\ 2-3\ 3-4\ 4\ 

Earth Sciences 67 49 1-2\ 2-3' 3\ 3-4\ 

Engineering 205 85 1-2\ 3\ 3-4\ 4\ 

Agricultural Sciences 65 38 1-3\ 3-4' 4-5\ 5\ 

Biosciences - Grad Schls 372 104 1-3\ 3\ 3-4\ 4\ 

Biosciences - Med Schls 430 105 1-3\ 3\ 3-4' 4\ 

Psychology 62 45 1-2\ 2-3\ 3-4\ 4\ 

Social Sciences 58 34 1-3\ 3-4\ 5\ 5\ 

Department Within 

Private Institution 558 262 0-1' 1-2\ 2\ 2\ 

Public Institution 1043 388 0-1\ 1-2\ 2\ 2\ 

Department With 

Five or more postdocs 761 280 0-1' 1-2\ 2\ 2\ 

Fewer than five postdocs 840 370 0-1\ 1-2\ 2\ 2\ 

lNumber of respondents to a particular survey item may vary somewhat. More 
precise estimates of sampling error for any size group may be calculated 
using the expression given on the first page of Appendix G. Response numbers 
exclude departments which reported that they had no postdoctorals in 1979. 

1-2\ 

5\ 

4\ 

4\ 

4\ 

4\ 

5\ 

4\ 

4\ 

4\ 

5-6\ 

2\ 

2\ 

2\ 

2\ 
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Table G.2 

APPROXIMATE SAMPLING ERRORS ASSOCIATED WITH VARIOUS PERCENTAGES 
REPORTED IN THE SURVEY OF SCIENTISTS AND ENGINEERS--FY1972 PH.D. RECIPIENTS 

Percentage Reported 

Total 1-10\ 11-20\ 21-30\ 31-40\ 
FY1972 Survey or or or or 
Ph.D. 's Responsel 90-99\ 80-89\ 70-79\ 60-69\ 

All FY1972 Ph.D.'s 15275 3589 o-~' 0-1\ l\ l\ 

Ph.D. Field 

Mathematical Sciences 1021 171 1-2\ 2-3\ 3\ 3\ 

Physics 1264 619 0-1\ l\ l\ l\ 

Chemistry 1610 319 0-2\ 2\ 2\ 2\ 

Earth Sciences 480 126 1-2\ 2-3\ 3-4\ 4\ 

Engineering 2357 224 1-2\ 2-3\ 3\ 3\ 

Agricultural Sciences 630 115 1-3\ 3\ 3-4\ 4\ 

Biosciences 3234 1372 0-1\ l\ l\ l\ 

Psychology 2117 390 0-1\ 1-2\ 2\ 2\ 

Social Sciences 2562 253 1-2\ 2\ 2-3\ 3\ 

Postdoctoral Experience 

Some 4315 1586 0-1\ l\ l\ l\ 

None 10960 2003 0-1\ l\ l\ l\ 

sex 

Men 13479 2915 o-~' l\ l\ l\ 

Women 1796 674 0-1\ l\ l\ l\ 

Racial Group 

White 14559 3404 o-~' 0-1\ l\ l\ 

other 716 185 1-2\ 2-3\ 3\ 3\ 

41-50\ 
or 

50-59\ 

l\ 

3\ 

l\ 

2-3\ 

4\ 

3\ 

4\ 

l\ 

2\ 

3\ 

l\ 

l\ 

l\ 

1-2\ 

l\ 

3\ 

1Number of respondents to a particular survey item may vary somewhat. More 
precise estimates of sampling error for any size group may be calculated 
using the expression given on the first page of Appendix G. Response numbers 
exclude scientists and engineers who reported that they were employed outside 
the United States in 1979. 

Copyright © National Academy of Sciences. All rights reserved.

Postdoctoral Appointments and Disappointments
http://www.nap.edu/catalog.php?record_id=19643

http://www.nap.edu/catalog.php?record_id=19643


412 

Table G.3 

APPIDXIMATE SAMPLING ERH>RS ASSOCIATED WITH VARIOUS PERCENTAGES 
REPORl'ED IN THE SURVEY OF SCIENTISTS AND ENGINEERS--FY1978 PH.D. RECIPIENTS 

Percentage Reported 

Total 1-10\ 11-20\ 21-30\ 31-40\ 41-50\ 
FY1978 Survey or or or or or 
Ph.D.' s Responsel 90-99\ 80-89' 70-79\ 60-69\ 50-59\ 

All FY1978 Ph.D.'s 14062 4110 0-'.i\ 0-1\ l\ l\ l\ 

Ph.D. Field 

Mathematical Sciences 710 177 1-2\ 2-3' 3\ 3\ 3\ 

Physics 788 521 0-1\ l\ l\ l\ l\ 

Chemistry 1189 249 1-2\ 2\ 2-3\ 3\ 3\ 

Earth Sciences 523 189 1-2\ 2\ 2-3\ 3\ 3\ 

Engineering 1310 261 1-2\ 2\ 2-3\ 3\ 3' 

Agricultural Sciences 625 153 1-2' 2-3\ 3\ 3\ 3-4' 

Biosciences 3286 1765 0-'.i• l\ l\ l\ l\ 

Psychology 2888 519 0-1\ 1-2\ 2\ 2\ 2\ 

Social Sciences 2743 276 1-2\ 2\ 2-3\ 3\ 3\ 

Postdoctoral Experience 

Some 4176 1979 0-'.i• l\ l\ l\ l\ 

None 9886 2131 0-1\ l\ l\ l\ l\ 

Sex 

Men 11031 2989 0-\\ 0-1\ l\ l\ l\ 

Women 3031 1121 0-1\ l\ l\ l\ l\ 

Racial Group 

White 13197 3639 0-'.i\ 0-1\ l\ l\ 1\ 

Other 865 471 0-1\ l\ l\ 1-2\ 2\ 

lNumber of respondents to a particular survey item may vary sanewhat. More 
precise estimates of sampling error for any size group may be calculated 
using the expression given on the first page of Appendix G. Response numbers 
exclude scientists and engineers who reported that they were employed outside 
the United States in 1979. 
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