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fREFACE 

This report focuses on the status of women scientists in 
academic institutions, the major empl oyer of doctoral 
scientists. It also examines their current situation in 
postdoctoral training and their role in national science 
advi sory bodies, entities that draw their membership 
primarily from academe. A f uture report of this Comadttee 
will analyze the employment of women scientists and 
engineers in government and industry. 

The Committee on the Education and Employment of Women 
in science and Engineering was established by the Commission 
on Human Resources of the National Research Council in 
December 197•. Its charge was to analyze the social and 
institutional constraints that limit the participation of 
women in science and engineering and to examine the problems 
of sex discrimination in their education and employment. 

Since its inception, the Committee has been chaired by 
Lilli s. Hornig, Executive Director of Higher Education 
Resource services of New England. She bas led the Committee 
through the processe s of formulating specific tasks, 
obtaining funds and staff, and completing their report. 

Preparation of the report began in the summer of 1977 
when the Committee undertook the task of preparing studies 
o f  the education and employment of women scientists and 
engineers for the Office of Science and Technology Policy 
(OSTP) in order to illuminate national policy issues in 
these areas. Since september 15, 1977. the work of the 
Committee has been conducted pursuant to Task Order No. 365 
(OST P 77-9) of National science Foundation Contract C310. 
unde r OST P's first contract in the area of human resources. 
Gilbert s. Omenn. Associate Director for Ruman Resources and 
Social and Economic Services, OST P. bas provided technical 
liaison for this report. 

In fulfilling its assignment. the Committee has been 
primarily concerned with the analysis of the trends of the 
last few years in the education and employment of women 
scientists. It has sought to assess the effectiveness of 
existinq remedial practices and to indicate additional 
measures that would contribute to more balanced faculties 
and advisory committees. 

xi 
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Data for the report were obtained from surveys of the 
Commission on Human Resources: the files on advisory 
committee members of the Alcohol, Drug Abuse, and Mental 
Health Administration, the National Institutes of Health, 
the National Research council, and the National Science 
Foundation; and published sources. 
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SUMMARY OF FINDINGS 

• The majori ty of women s c ientis ts under d i scus s ion in thi s  
report received the ir undergraduate educat ion and were 
admitted to graduate school we l l  before the advent of 
equa l opportun i ty mandates in higher education. 

• Women sc ienti sts rece ive the ir graduate education in the 
same institut ions as men but in much smaller numbers. 
S imi l ar proport ions of men and women are trained in 
the highest-rated departments. 

• On the average , as measured by co l lege grades and h igh 
s chool tes t  scores ,  women scienti s t s  at receipt of the 
doctorate show evidence of higher academic abi l i ty than 
men and , in recent years , have completed the ir Ph. D. s  a s  
fas t  as or fas ter than men. Th i s  find ing supports the 
inference that women may have been more h igh ly selected. 
Compari son s of research abi l i ty cannot be made unam
b iguous ly at thi s stage s ince no re l iable measures are 
applicab le. 

• Of the new Ph. D. s who were seeking pos tdoctoral appoint
ments , the men were in general more l ike ly to rece ive 
early awards. 

• The univers ities ranked highe s t  by R&D expenditure s , which 
have trad i t ional ly employed the fewe st women , have made 
the greatest relat ive gains in appo inting new women 
facu l ty at a l l  ranks , in spite of the fact that th i s  group 
of institutions sus tained the lowe s t  growth rates in the 
s c ience s in recent years. 

• Women sc ience faculties increased about three t ime s 
fas ter than tota l faculty growth between 1 9 7 3  and 1 9 7 7. 

• Sc ience facu lties at ladder ranks in a l l  institutions 
increased by 2 2 , 0 0 0  between 1 9 7 3  and 1 9 7 7; women's share 
of that increase wa s 2 1  percent , somewhat larger than 
their share of doctorates s ince 1 9 7 0. Thi s  finding 
sugges t s  that some women faculty were recruited from 
among long-term postdoc tora l s  and research staffs. 

• Women account for a l l  of the net growth in sc ience faculty 
at the a s s i s tant profe s sor rank in the top 5 0  univer
s i ties ( by R&D expendi ture s )  and for nearly ha lf of the 
increase in a l l  other insti tutions . 
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• At fu l l  profe s soria l rank , woruen account for 1 9  percent 
of the net growth between 1 9 7 3  and 1 9 7 7  in the top 
50 univers i t i e s , but on ly 6 percent in the remain ing in
s t itut ions. The re spect ive percentage s  for a s soci ate 
profe s sors are 69 and 16 percent . 

• For a l l  sc ience and engineering fields combined , 
women's share of faculty appointment s ( exc luding instruc tor/ 
lecturer ) grew from 12 to 19 percent in the second 2 5  
ins t i tutions , and from 1 2  to 1 8  percent in a l l  others 
be tween 1 9 7 3  and 1 9 7 7. 

• Women's di str ibution among faculty ranks is  a 
mirror image of men's; women are mos t  l ike ly to be 
a s s i stant profes sor s but men are mo st l ike ly to be ful l  
profe s sors. In the top 2 5  insti tut ions , women are more 
than seven t ime s more l ike ly than men to be at the rank 
of instructor/lec turer; in 197 7 they he ld 46 pe rcent of 
the se po s i tions compared to 2 7  percent in 1 9 7 3 . 

• Rank for rank , women faculty continued to be tenured 
l e s s  often than men; for a l l  rank s , 7 2  percent of the 
men but only 46 percent of the women ho ld tenure appoint
ments . Thi s  d i spar ity i s  increas ing . 

• Sex differences in s a laries rema ins a ser ious problem . 
Median sa lary d ifferen t i a l s  between women and men in 
1 9 7 7  var ied by fields , ranging as hi gh as 2 8  percent for 
fu l l  profe s sors of chemi s try . 

• I n  re lation to the poo l s  of new women Ph . D . s in the var ious 
fie lds , chemi s try and mathematic s  employ far lower pro
port ions of women faculty than do other fields . 

• Wide field var i ations in rank , salary , and tenure di s
tribut ion for women facu lty compared to men sugge s t  that 
an assumed lack of mobi l i ty of marr ied women is at mos t  
a contributory rather than a pr imary reason for women's 
evident di sadvantage . 

• Re search product ivity canno t be used ye t as an overa l l  
comparat ive measure of ma le and fema le academic sc ient i s ts' 
performance .  In  most fields in research un ivers i t ie s , 
there are not yet enough women faculty who have he ld 
profe ssiona l posit ions with the nece s sary perqu i s i tes 
long enough to make such compari sons mean ingful . 

• The Alcohol , Drug Abuse , and Mental Hea lth Administrat ion , 
the Nat iona l Inst i tutes of Hea l th , and the Nationa l 
Sc ience Foundat ion have shown marked ga ins in the 
percentages of women appo inted to advi sory commi ttees , 
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whi le the National Re search Counc i l  has not yet matched 
the repre sentation of women in the appropriate doctora l 
poo l . 

• I n  the pas t  few years women have been 6 to 8 percent of 
newly elec ted NAS members , more than twice the ir share of 
fu l l  professorships in high-ranking re search univers i t i e s . 

• The numbe r of women sc ient i s ts in tenure-track pos i t ions 
in re search univers i t i e s  and in pol icy advisory 
funct ions i s s lowly increas ing as a re sult of affirmative 
act ion . Sex differences in sa laries and awarding of 
tenure persist . 
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INTJ!ODUCTION 

overview 

Wby are there so few women scientists? Why do we so 
rarely hear of the ir work? What happens to the over two 
thousand women who annually earn doctorates in science? 
What jobs do they get? Do they get jobs? Dead end jobs, or 
those with a future ? Do they get equal pay for equal work? 
Have equal opportunity mandates chanqed their situation? Do 
they benefit as men do from public awareness of their work? 
Do they have similar opportunities to serve in policy 
advisory bodies? What is the outlook for their future? 

we chose to focus this first report on academic 
employment, primarily in faculty positions, both because 
existing data are more extensive than for other sectors and 
because educational institutions are the prime employers of 
doctoral scientists. In addition, the hierarchy of ranks 
and institutions is well-defined and makes it possible to 
compare how men and women fare in professional terms to a 
degree that is not readily matched in industry, for example. 
Beyond these pragmatic considerations, however, faculty 
status represents the quintessential scientific career. 
Ideall y it provides total freedom of inquiry, insured by a 
degree of persona l security unmatched in any other walk of 
l ife except the Civil service. In practice, freedom of 
inquiry may be somewhat curbed by the availability of money 
and more recently by certain external regulations. Still, 
to many young scientists a tenured faculty post in a 
research university remains the most desirable career goal. 
How many women reach it? 

scientific manpower bas been the subject of many 
analyses since world war II; scientific womanpower--about 
one-tenth of the scientific doctoral labor force--has 
received little attention until recently, when equal 
opportunity legislation required employers to perform 
utilization analyses of their labor force. Data on 
doctorate production by sex and field have been published 
since 1920, but detailed employment information on a 
national sample of all science and engineering Ph. D's has 
been available only since 1973. While some analyses of 
women scientists• employment for individual disciplines have 
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appeared in the last few years. no systematic studies 
encompassing all science fields have been done. 

This Committee owes its existence to the pressures 
arising from the women's movement. specifically in academe. 
during the late sixties. A small conference was convened by 
the National Academy of sciences in 1972 to begin 
exploration of women's status in science. followed by a 
research conference in 1974. subsequently. this Committee 
was appointed. Concurrently. demands from employers. 
particularly academic institutions. for better information 
regarding women scientists arose in relation to their 
affirmative action obligations. 

scope of the study 

TO assess whether and to what extent earlier patterns of 
faculty appointments have changed since the advent of 
affirmative action regulations. we will be examining 
extensive trend data on the production and employment of men 
and women doctorates. we hoped that it would be possible 
also to derive some insights that transcend statistical 
comparisons. The flow of scientists through graduate and 
postdoctoral training and into jobs. in academe or 
elsewhere. is subject to various influences not usually 
considered in affirmative action discussions. Training 
opportunities at both pre- and postdoctoral levels are 
highly dependent on research funding. which has been 
changing in the last decade. declining in real dollars and 
fluctuating widely among fields. The effects of the Vietnam 
war and the draft on science doctorates are almost 
impossible to assess. To what extent. if at all. did they 
reduce the numbers of new male doctorates or affect their 
quality? we have no data on this and can draw no 
conclusions. The decreasing enrollments in higher education 
are reducing the number of available appointments; some 
departments are contracting. and almost all are postponing 
tenure decisions as long as possible. Against such a 
background. what kind of hiring and promotion rates for 
women scientists can reasonably be expected? How do we 
interpret the changes we find ?  If no expansion is possible. 
what might the "good will efforts" which the law is willing 
to accept in lieu of actual numerical improvement encompass? 

What of the problems of obsolescence which are specific 
to science and not to other academic disciplines? A first
rate woman scientist trained a decade ago and unlikely to be 
considered at that time for a faculty post in a research 
university may have spent tbe intervening years teaching in 
a small college. Her tep-year-old qualifications do not fit 
her � for the position she should have had then. Can 
anything be done for her? Should something be done? Could 
her excellent capabilities. maturity. and experience in a 
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different sector of academic science be used to advantage in 
advisory f unctions? How many othe rs like her are there? Is 
this a national problem? 

What are the restrictions faced by women who decide to 
inte rrupt or slow down their careers in order to have 
children? Are there employment options available that would 
ut i l ize the i r  talent on a rigorous but less than full-time 
bas is? There is a continuing search by today•s young men 
and women for ways to reconcile conf licting demands of their 
parental and career roles . While academi c institut ions 
cannot be charged with re sponsibi lity for either the 
problems or so lution s  that women face in this connection , 
they should avoid compounding the problem and should share 
responsiblity for exploring the development of so lut ions 
with in the academic framework that would help meet the 
conflicts . For e xample , a quarter of a century ago New York 
Medica l College took the pioneeri ng step of o f fering part
time psychiatri c  res idency for women physicians with young 
families . 

we have a lso been mindful of the compounded dif f icult ies 
f aced by minority wome n  scientists; the i r  problems are 
d isc ussed fully in a conference report i ssued by the 
Ame rican Association for the Advancement of science ( 1 977). 
It is intere sting to note here that minority women report 
more discr imination based on sex than on race . For the 
purposes of this report , we found minority women scient ists 
to be too widely s cattered through fields and departments to 
enable us to draw any genera l  conc lusions other than to 
deplore their absence . 

At the end of this report we consider the poss ible 
modi fications or policy initiat ives which could correct or 
ame liorate existing inequiti es . Among these are the 
creation of additional research opportunities , more 
innovative institutional contributions to solving dual
career problems , and expanded opportunites for servi ce by 
women scientists in advisory functions . It is notor ious ly 
di f ficult, however , to devise remedia l policies which do not 
i n  turn create some measure of disadvantage for innocent 
bystanders . 

Implicit i n  the se questions i s  our a ssumpt ion that men 
and women scient ists are of comparable quality .  some 
scie ntists do not believe that assumption i s  j usti fie d ,  
Lester ( 1 974) among them. We explore that problem in 
Chapter 2, i nsofar as the usual proxy mea sures of ability 
can be applied .  None of them re ally tel ls us much about 
re search potential , or how we forete ll the excellent from 
the merely very good. 

It i s  often as sumed that women's careers must 
nece ssarily take a different path f rom men•s because of 
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their different family responsibilities and constraints on 
mobility. If that is true, and given similar ratios of 
qualified candidates, unmarried women's career opport�nities 
sho�ld be just like men•s, and there should be no systematic 
differences in relative employment of women among fields 
unless some fields somehow impose greater demands on their 
practitioners than do others. 

As we begin this exploration, it must be stressed again 
that our concern is with the status of women scientists, 
rather than the situation of all women doctorates. 
Excellence in science, at least at advanced levels, can be 
fostered only in certain circumstances. It is far more 
dependent than other fields on concentrations of facilities 
and equipment and the presence of other workers in the same 
or related disciplines. The place where a potentially 
outstanding scientist finds employment, and the conditions 
of such employment, will therefore influence the eventual 
realization of that potential in significant ways. 

On the other band, science demands aptitudes and 
preparation possibly more specialized or exacting than other 
disciplines so that we must examine the capacities of men 
and women scientists as they enter their professional 
careers. For this purpose, a comparison of all women 
doctorates with all men doctorates is inappropriate. 
Numerous comparisons of this type have yielded negative 
results for women with respect to measures of educational 
quality. In fact, these distinctions reflect the different 
field distributions of the two sexes. The f act that women 
doctorates as a group take longer than men to complete their 
degrees, for example , simply indexes the greater 
concentration of women in nonscience fields where both sexes 
customarily obtain their degrees after longer time periods. 

our analysis, therefore, is limited to a comparison of 
men and women Ph.D. 's in the natural sciences, the social 
sciences, and en gineering. It excludes those with 
doctorates in other fields as well as those with 
professional degrees in fields such as medicine but does 
include Ph. D. 's employed in medical or other professional 
schools. 

EO� O PPORTUNITY IN HIGHER EDUCATiON 

In 196 8, Executive Order 11246 extended the clause of 
the 1964 Civil Rights Act prohibiting discrimination in 
employment (Title VII ) to cover institutions of higher 
education, which were previously excluded, and four years 
later the Office of Civil Rights issued its Gu idelines for 
Affirmative Action in Higher Education to implement Title 
VII. Also in 197 2, Title IX of the Higher Education 
Amendments specifically addressed the provision for 
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educational equity at all levels. Equal opportunity for 
study and employment in higher education regardless of sex 
is therefore a clearly stated goal of national policy ; the 
explicit controversies surrounding the issue have dealt not 
with the desirability of achieving that equality but w ith 
the means for doing so. Since affirmative action guidelines 
require uti lization analyses based on appropriate 
statistical information, there has been a natural tendency, 
for purposes of both general discussion and the 
establishment of legal evidence, to argue for or against the 
existence of discrimination on statistical grounds. Any 
discrepancy between the percentage of women or minorities 
qualified by training and experience to hold a given type of 
position and the percentage actually employed has been taken 
as legal evidence of discrimination, purposeful or not. 
(Relevant legislation and Executive orders are summarized in 
Appendix A. ) 

several assumptions and issues are buried in the 
foregoing paragra.ph. The fact that equal oppo·rtunity laws 
came into being strongly suggests that equal opportunity had 
not existed previously. was thi s a valid assumption? We 
think so. Until a decade ago, women were not admitted as 
undergraduates, and in some cases not as graduate students, 
to several highly selective universities which set the pace 
for aca demic science . women who were admitted to graduate 
and professional schools sometimes had to meet higher 
standards. Numerous instances of more stringent criteria 
for the admission of women to selective graduate departments 
were cited by Harris (Harris, 197 0). An il lustrative case 
is that of the school of veterinary science, University of 
Pennsylvania, which until recently required a 3.6 GPA of 
women applicants and 2.6 of men (Davies, 197 8) . 

Major universities rarely appointed women to their 
science faculties (although the pool of pre-19 50 Ph.D.'s 
included about ten percent women). women were more likely 
to be employed by colleges and non-research universities and 
to be concentrated in the lower ranks or as research staff. 
Moreover, they were not paid as much as similarly trained 
men at the same rank. For example, in 1973, a woman full 
professor was typically paid 1 5  to 20 percent less than a 
man in three ma jor fields--chemistry, biology, and social 
sciences. 1 

was all this a result of d iscrimination? some spokesmen 
for the universities have argued otherwise, suggest ing that 
women preferred less demanding occupations in order to 
fulfill their family obligations, that restricted mobility 
made a normal academic career almost impossible for them, 
and that they were paid all they were worth. (See Lester, 
1974, for an extended exposition of this point of view.) 
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These arqument s in turn re st on assumptions about the 
nature of academic careers and t he relative abilities of 
wome n and men. and the like ly responses of the two qroups to 
potential conf licts between profess ional demands and family 
obliqations . The commitment in time. enerqy. and dedication 
required of a tenured facult y member is larqe. and may in 
fact conf l ict with many other desired activities for men as 
we ll as wome n .  The deqree of flexibility a tenured 
appointment permits i s  also ve ry hiqh. however. and this 
miqht be more important in accommodatinq other obliqat ions 
than the hiqh total leve l of effort. In any case. these 
cons iderations are speculat iv e; very little is known about 
how sc ie ntists ma ke career choices at this level. or how 
they assess personal costs aqainst potentia l profess ional 
benef its . I nstances of eit her male or female scient ists 
refusing academic appointments solely because they are too 
dema ndinq appear to be rare at best . The infe rence that 
women commonly do so whi le men do not is unsupported .  

Restrictions on qeoqraphic mobility for career 
deve lopment pose a different sort of problem. Under pres ent 
social circumstance s. most women with families are probably 
in f act les s  mobi le than men. althouqh •commuter couples" 
are increasingly c ommon in academe . A parallel flexibi lity 
on the part of universit ies in creatinq joint employment for 
s uch couples exists in a f ew cases but is not widespread. 
In any case we know little about the professional benefits-
or costs--of hiqh mobility. or indeed about its incidence 
amonq sc ientists . A year or two devoted to rebuildinq a 
research qroup and reorqanizing facilities fol lowinq a 
profess ional move may represent a lonq-term loss of research 
productivity which actually overshadows the qains in 
profess iona l opportunity or other benefits . Whether women 
faculty members are les s  like ly than men to move for better 
opportunity. or whether they are les s  likely to hav e the 
opportunity to move. rema in unresolved questions. 

Legal Defini tigu 

Reqardless of the basis for limitations on the status of 
women in academe. equal opportunity laws do not dist inquish 
i ntent f rom hi storical accident; they deal only with end 
result s . If women o r  othe r " affected qroups" appear in a 
given employee cateqory in proportions lower t han their 
representation in the appropriate availabil ity pool they are 
assumed to be vict ims of di scr imination in the f irst 
instance . At this writinq. the burden of provinq otherwise 
leqally rests with the employer .  

Aff irmat ive action policies. their execution. and the 
cont roversy surroundinq them deserve f uther comment here . 
As the requlations apply to faculty employment . they require 
equal opportunity to be cons idered f or a job and selection 
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on merit criteria only, with the choice between two equally 
matched candidates to·favor a woman or minority candidate. 
To ascertain whether their choices are indeed bias free, 
institutions are required to perform periodic utilization 
analyses and set goals and timetables for rectifying 
imbalances. However, relatively few universities have 
affirmative action plans which actually contain numerical 
goals, and they have enjoyed considerable latitude in 
setting those goals on the basis of their own internal 
staffing projections. More important, the penalties 
provided by law--the withholding of federal monies until an 
institution is in compliance--have only been imposed on a 
token basis, i. e., for a period of a week or two until the 
institution agreed to come into compliance at some future 
time. The most important sanction which the law provides is 
a pre-award compliance review conducted on site for grants 
and contracts exceeding $1 million; after six years, it was 
applied for the first time in the last few months. At this 
writing, most of these reviews are incomplete and it is too 
early to judge their geoeral effect. 

Any conclusions regarding the effectiveness of 
affirmative action policies unfortunately will be clouded by 
the widely acknowledged capriciousness of enforcement 
efforts, the sometimes highly localized interpretations of 
regulations by enforcement officers, and the frequent 
prob lems which have been generated by these actions. 

Unresolved JSSU!! 

The questions we have posed, and addressed throughout 
this report, deal with the opportunities afforded to 
individual women scientists (although they must be framed in 
terms of groups of individuals ) .  Another set of issues 
concerns the universities and the fabric of science itself. 
Can it be argued that the major universities have 
impoverished themselves by virtually exoluding women from 
their faculties? Are science departments of lower quality 
than they would be had they hired more women? Will they be 
better if and when they do? Would there be more women 
science students if there were more women science faculty? 
would that provide a welcome source of additional talent, or 
merely flood already overpopulated fields? 

Answers to such questions would remain speculative at 
best, and none are suggested, but readers should bear these 
issues in mind. 

Data sources 

The tools at our disposal for exam1n1ng these issues are 
the extensive and detailed data ·collected by the Nation�l 
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Research Council in its surveys of Earned Doctor�tes and 
Comprehensive surveys of Doctorate Recipients. z  These are 
the only available longitudinal data that encompass Ph. D. 's 
in a ll science and engineering fields. 

The survey of Earned Doctorates, an annual survey 
containing responses of virtually all new Ph.D. 's in the 
United states, provides data on background characteristics, 
educational patterns, and post-degree plans at the time the 
degree is obtained. The present report relies heavily on 
this source for data on the 19 77 doctorates and, for 
information on earlier cohorts, on the accumulated data from 
these surveys, referred to as the Doctorate Records File. 
In some instances, tabulations of these data by field and 
sex reveal very few cases in specific cells, e . g. ,  women in 
physical sciences, but it should be stressed that these 
numbers reflect the entire population, rather than a sample, 
of the Ph.D's in a given category. sampling error is not a 
consideration with respect to these tables (Tables 2. 1, 2.4-
2.7, 2 . 1 o- 3. 2, and 3.5). 

In contrast, the biennial survey of Doctor ate Recipients 
is a dministered to a sample. The sample of 6 5, 0 00 doctoral 
scientists and enginers is drawn primarily from the 
Doctorate Records File but also includes some individuals 
who earned their doctorates at foreign institutions. Data 
in this report on employment status, sector, activity, rank, 
and salary are from this source. The numbers in the tables 
from the Survey of Doctorate Recipients represent the sample 
weighted to yield an estimate of the doctoral popu lation in 
the national labor force. 

In addition to these two major sources of statistical 
data, numerous individual studies and reports have been 
reviewed, and reference is made to these throughout the 
report. 

Limitations of the Data 

In tabulations from the survey of Doctorate Recipients, 
small estimates may reflect even smaller numbers of s ample 
cases. When the number of sample individuals in a cell is 
fewer than three, no fig ures or percentages are presented. 
For other cells containing small numbers for the estimated 
population, the reader is urged to exercise great caution in 
the interpretation of percentages. This reminder is 
repeated in a footnote on each table from the survey of 
Doctorate Recipients (Tables 2.8, 2. 9, 3.3, 3. 4, and 3 . 6-
4 .20). A discussion of the survey is included in Appendix 
D. 

On other grounds, statistical findings must be applied 
with caution to determinations of sex discrimination; group 
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di fferences in quality or mobility would produce entirely 
legitimate statistical biases , f or example. In addition, 
each academic hiring decis ion is in some· sens e  unique and 
will involve personal assessments which, no matter how 
sincerely performed, may be s wayed by one prejudice or 
another. In the abs ence of s ys tematic sex discrimination in 
academic appointments, however, the sum of such individual 
decisions as re flected in aggregate statistics should not 
show bias but reflect the s ex distribution of the available 
scientis ts of comparable quality. 

A further limitation in examining s tatistical data, 
however disaggregated, is that they cannot te ll us much 
about the flow of individuals through the various 
profess ional levels . For example, we cannot tell whether 
the increase seen in numbers of women at senior ranks in 
some fields represents an upgrading of in-bous e candidates 
or recruitment from other ins titutions. Nor do the data 
allow us to dis tinguish between those junior research 
faculty members who move up and those who are forced to move 
out. 

Organization of the Report 

The first chapter of the report examine� some of the 
obstacles that women must overcome to become profess ional 
scientists. The following chapter ass es ses the 
characteristics, educational patterns, and s upply of women 
doctorates in the sciences. Chapter 3 examines sex 
differences in postdoctoral training patterns . The fourth 
chapter presents recent developments in the academic 
employment of men and women scientists. Chapter 5 reviews 
the participation of women in three major groups within the 
national science advisory apparatus. The s ixth chapter 
provides an overview of the current prospects of women 
scientists in academe as well as recommendations for 
improving thes e prospects. 

NOTES 

1 see Table 4.19A on page 90. 

2 Thes e are described in Appendix C and o, respectively, 
and copies of the questionnaires are included. 
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CHAPTER 1 

�NSTRAINTS. BaBRIERS AND POTENTIAL 

The evidence in this report shows, as have previous 
studies, that women are represented in very small 
percentages in the doctoral labor force of engineering and 
the physical sciences. The percentages are somewhat larger 
in the life sciences, psychology, and the social sciences, 
but even in psychology, the major field with the largest 
participation by women, women were only 23 percent of the 
doctoral labor force in 1977 (Table 2.8). 

Not only are there relatively few women scientists and 
engineers in the labor force, but employed women scientists 
have not shared their men colleagues• advancement in either 
position or salary. Two general questions emerge from this 
picture: why are there so few women scientists, and why is 
their progress so slow? To approach these questions it is 
appropriate to consider, albeit briefly, some of the 
constraints and barriers that have contributed to the 
paucity of women among the ranks of profess ional scientists 
and engineers. 

§ex Differen�s in SCientific Aptitude 

There are certain widely held ideas concerning areas of 
sex differences, and in the past it has been difficult--for 
specialists as well as for nonspecialists--to assess the 
validity of these ideas due to inadequate knowledge or 
research about human behavior. There is now an encyclopedic 
compilation and discussion of the results of psychological 
research on sex differences by �accoby and Jacklin (1974), 
which makes possible a clearer understandinq of what is 
myth, what is fact, and what has not yet been established. 
It should be noted that Maccoby and Jacklin find very few 
documentable differences between the sexes, and that the 
large majority of studies they review has focused on 
children. 

The data presented and carefully analyzed by these 
psychologists include some that are especially pertinent to 
this report. It has been shown, for example, that the two 
sexes are similar in their early acquisition of quantitative 
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concepts and their mastery of a rithmetic in grade school, 
but that boys• mathematical skills increase f aster than 
girls' from about a ge 12. The solving of mathematical 
problems requires, in varying degrees, verbal skills at 
which more girls than boys excel (Maccoby and Jacklin, 1974, 
p p. 75 ff.), visual-spatial ability at which m ore boys than 
girls excel (pp. 89 ff.), and anal ytical capacities in which 
there are no sex differences (pp. 98 ff.). Thus, it is not 
certain how much of the sex difference in observed 
mathematical ability results from the difference in visual
spatial ability, and how much can be accounted for on the 
basis of expos�re to and encouragement in mathematics during 
secondary school and thereafter. However, even if it were 
found that more boys than girls were genetically endowed to 
be facile i n  mathematics, there are obviously other factors 
that contribute to the 14-fold difference in the number of 
women and men who have received science doctorates. 

one broa d consideration relates to the fact that, at all 
levels of schooling, until recently fewer girls than boys 
have proceeded to the next level even though, at each level, 
girls have regularly received higher grades.• This 
attrition of girls and young women from the educational 
ladder has had an effect on all areas of endeavor, including 
the pool of doctoral scientists. can the less frequent 
participation of females through the ranks of formal 
education be accounted for on the basis of motivation? 

The design of research in this area is such that we have 
clues only to some elements of the larger dynamic of 
achievement motivation. Both girls and boys demonstrate 
motivation to achieve (Maccoby and Jacklin, 1974, pp. 135 
ff.), and the few sex differences that are observable when 
success is measured by s ome objective standard, such as 
school performance through the high school years, show 
superior achievement by girls (pp. 135-136). There is some 
evidence to suggest that boys• achievement motivation is 
stimulated by competitive conditions, that is, by the 
prospect of being compared fa vorably with respect to peers. 
Girls appea r better able to sustain motivation for 
achi evement in the absence of su� conditions (pp. 141, 
149). 

Closely rel ated to achievement motivation are self
esteem and self-confidence. When females and males rate 
themselves in these areas (in the absence of comparisons 
with others), the results are strikingly similar (Maccoby 
and Jacklin, pp. 150-153). However, in spite of these 
attit�dinal similarities, males approach a variety of tasks, 
particularly new ones, with more confidence than do females. 
�lthough women apply high standards to their work and 
perform well, they predic t that they will not do as well in 
the future as their previous performance would indicate (p. 
154). By the time of the college years, women believe that 
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their achievements are due to factors other than their own 
skills and hard work. I n  contrast , men exhibit a marked 
sense of personal potency: they believe they have the power 
to control their own destiny, they overestimate their 
position in the dominance hierarchy , and their s ense of 
se lf-worth is enhanced b y  positive feedback while they are 
relatively insensitive to (do not seem to " hear" ) n egative 
feedback (pp. 157-15 8) . 

The sex differences addressed here, name ly the verbal 
and visual-spatial differences that emerge at about age 12, 
and the differences in perceived sense of personal potency 
and interpe rsonal competitive ness that emerge at about age 
17 or 18, appear to be th e ones most relevant to an aptitude 
for science. Rowever, there i s  a lack of data to indicate 
the extent to which these aptitudes or behaviors are 
essential for individ uals entering scientific careers. The 
remainder of this chapter , based on a number of 
retrospective studies (see, for example, NRC 197 5a, and 
references cited therein ) ,  will discuss the pers onal 
qualities, motives, educational opportunities, and 
categories of s ignificant others that, together, seem to 
have influenced indi viduals i n  b ecoming scientists. 

�ural and Structura l  �{riers 

It is unnecessar y to provi de documentation that science 
and technology have been considered--until recent times-
inappropriate careers for women in our society, so 
ubiquitous has been this belief. In thi s section we s hall 
examine briefly some of the cultural and structural barr iers 
encountered by girls and women in acquiring their formal 
education. 

As we noted earl ier, the dif f erences in the skills of 
boys and girls, which are minimal or nonexistent during the 
primary school years , begin to appear at adolescence. The 
factors that assume importance at this t ime and ultimately 
produce distinct educationa l outcome s for men and women 
require investigation. Traditionally, this was the time at 
which training diverged--boys could take mechanical drawing 
while gir ls could not . Less obvious developments may also 
produce significant results. I n  a study conducted some time 
ago , the values of peer groups in coeducational high schools 
were shown to be related to the limitation of girls • 
aspirations and performance (Coleman, 1961) . We need to 
know whether such values have been altered in a new social 
climate and what other influences are significant as 
ado lescents begin to plan for their adult roles. 

In any event, at the secondary school level , the 
percentage of girls participating in mathematics and science 
courses decreases as the sophistication of these courses 
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increases, dropping sharply when the courses are not 
requ ired (Ernest, 197 6 ) . The decreases in participation are 
so large that we may sur mise a lack of encouragement or 
expectation is a factor. 

In turn, preparation that has been marginal or 
inadequate �n high school predisposes to low participation 
by women in science and mathematics courses during the 
college years. Thus the size of the pool of women with 
appropriate credentials for continuing to gr ad uate science 
programs is considerably smaller than would be expected 
solely on the basis of academic ability and the range of 
courses available in secondary school and college. Indeed, 
measured by ratings at the secondary school level and 
undergraduate grades (see Chapter 2) , women who completed 
doctorates were, in the aggregate, more highly qualified 
academically than the men who did so. What happened to the 
women who were !§ � 11 qualified as the men? 

studies on undergraduate academic environments have 
brought to light a number of elements that appear to be 
closely related to the development of talent in women. 
Among those most frequently hypothesized is the presence of 
substantial numbers of women faculty who serve as role 
models : a strong, po siti ve cor relation exists between the 
p roportion of wome n  faculty and the number of women students 
who are subsequently cited for career achievement (T idball, 
1 973 ) . More specifically, the women ' s  colleges, where for 
many years at least half of the faculty members have been 
female, have graduated almost one-third o f  the women who 
have gone on to receive doctorates in science and 
engineer ing, even though these colleges granted less than 1 5  
percent of all bachelor ' s  degrees received by women during 
the comparable time span (Tidball, 197 5) . It must be 
recognized that other factors that exist in the women• s 
colleges may be contributing to such results--distinctive 
distributions o f  fields in which degrees are granted, the 
values that are shared by predominantly female student 
bodies, and the degree of insulation from male students 
displaying greater se lf-conf i de nce . we need to know more 
about the ways in which these factors operate. It should 
also be noted that the women ' s  colleges represented by these 
women achievers and sc ientists exhibit considerable 
diversity in terms of admissions selectivity, academic 
expenditures, geographical location and nature of 
sponsorship (i . e . ,  private or pu blic). 

women students who subsequently completed doctorates 
were most likely to ha ve  earned BA 1 s, if not from women ' s  
colleges, then from baccalaureate institutions that had a 
long and continuous history of women gr aduates who attained 
doctorates, and that offered str ong academic prepar ation in 
several areas of study (Tidball and Kistiakowsky, 1 9 7 6 ) . 
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As ide f r om  the proportion of women f aculty , other 
vari ables are of considerable s igni ficance to the 
deve lopment of ta lent in wome n unde rgraduate students . One 
of these re l ate s  to the att itude s of women and men faculty 
toward the students they teach and toward themselves as 
academic profess ionals . Both women and men f aculty tend to 
be supporti ve  to students of the � sex to a greater 
exte nt than those of the opposite sex , and far more women 
tha n me n  are i n  tune with i ssues o f  part icu lar conce rn to 
wome n i n  academe ( Ti dba ll , 1 9 7 6) . The relatively small 
proporti on of women faculty on most campuses s uggests that 
there wi l l  be fewe r faculty who bel ieve in women students • 
competence a nd hol d high e xpe ctations for t he i r  
accomp l i shme nt .  Add itiona lly , women faculty genera lly rate 
t hemse lves a s  unsuccessf u l ,  pa rt i cularly when they compare 
t hemse lve s with male pee rs . Elements of profess iona l 
activity that c or relate most strong ly with sel f -ass essments 
of succe ss di f fer for women and men faculty : women emphas ize 
a variety of eleme nts that i nc l ude s teaching , alli ance with 
women- re lated i s sue s , and association with success ful men ; 
men exhibit a st rong positive f ocus on the research image o f  
the institution and a strong negative emphasi s  on teaching 
(Tidba ll , 1 9 76 ) . Th us ,  students are taught by women faculty 

who tend not to th i nk we l l  of themselves and men f aculty who 
tend to be most supporti ve  of men student s but who often do 
not th ink well of teachi ng .  The e xample s of women achievers 
f or student s  in most undergraduate inst itutions are faculty 
c l us tered in the lower ranks without tenure and facu lty 
whose salaries are lower than those of their male colleagues 
at e ve ry  rank. Addit iona lly , women f aculty members tend to 
be underemploye d or misemployed so tnat their energies are 
d is s ipated in peri phe ral a cti vities which do not accord them 
t he profe ss iona l rec ognit ion confe rred o n  male faculty 
(Reagan and Maynard , 1 97 4 ) . 

ca reer options f or science ma jors have tradit ional ly 
emphas ized t he neces sity f or a f ul l -time commitment , based 
in part on the re lat ively high cost of teac hi ng sc ience and 
hence the i nvestme nt tha t has al ready been made by the time 
of c ol lege graduat ion . The idea of not "wast ing" one ' s  
educat ion is a ppl i ed more vigorously to the s c ience student 
t han to the Eng l i sh ma j or .  I t  i s  not easy to parti cipate in 
some scientif i c endeavor alone , at home , or without benef it 
of spe cial equi pment or facilitie s .  It i s  also deemed more 
d i f f icult to kee p up in the s c ience s on a part-t ime bas is or 
an i nterrupted s chedule . Just how e s se ntial f ull-time and 
uninterrupted c ommitme nt i s  f or tho se who would contribute 
to the sc ientif ic endeavor has not been put to r igorous 
test . 

I f  the c onstra ints within the forma l sett ing of 
unde rgraduate ins t ituti ons a re compounded by the cultura l 
bias t hat ho lds the study of s cience to be unsuitable for 
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women, it i s  perhaps not s urprising that there are 
re lati ve ly few women sc ientist s .  

Graduate education itse lf i s  not without addit ional 
hurd le s for wome n .  The barriers of cultural and structural 
orig in f ound in the unde rgraduate setting are intensi f ie d ,  
whi le ne w  constra i nt s  appear as the woman come s  clos er to 
membersh ip in the profe s s ion. Two collections of art i cles 
draw a ttent i on to many of these constraints : G raduate and 
P rofes s ional Education of Wome n (American As sociat ion of 
University Wome n ,  1 9 7ij )  and Re search Issues in t he 
Emplovm@nt of wome n  (NRC , 1 9 7 5a). 

A pape r in the latter col lection describes the usual 
s ituat ion f or wome n grad uate students in science .  I n  
Perruc.ci • s  study ( 1 97 5) , the graduate students and faculty 
of s ix science depa rtment s  we re survey respondents . The 
res u lt s  ind i cate that occupationa l role soc ialization i n  
academic science departme nts may di f fer for women and men 
graduate stude nts. wome n Ph . D . candidates are more likely 
t ha n  the i r  male c la s smate s  to believe that faculty member s 
e xpe ct most ca reer goa ls to be held ma inly by men. The 
e xtent to which the fac ulty members of a department do , in 
fact , attribute these goa ls prima r i ly to male student s i s  
inve rse ly related t o  the stre ngth of ca reer commitment among 
wome n gradua te students in that department . Among the 
depa rtments studied , chemi stry had the l argest percent of 
faculty holding such "ma le-oriented• views ( Perrucc i ,  1 97 5, 
pp. 109- 1 1 0 ) . 

QUest ions on attitudes toward female graduate students 
we re  a ls o  i ncluded in the Ca rneg ie Commi ssion ' s  nat ional 
s urvey of faculty a nd graduate students (Feldman , 1 9 7 4 ) . 
Ma le students and fa culty agreed , to a g rea ter extent than 
fema le students and faculty, that f emale students are not as 
dedi cated as the ir ma le counte rparts , although in no case 
di d the proportion in agreement rea ch SO percent . I n  
gene ra l ,  agreement was h ighe st i n  fields with fewer women 
graduate stude nts . I n the s ciences , the highe st pe rcentages 
of faculty a f f i rmi ng the le s ser dedication of women were 
f ound in b iochemistry and c hemi stry with the lowest 
percentages in a nthropology and political science. The 
g reatest student agreeme nt was f ound in chemi stry and botany 
and the least in psycholog y (Feldman , 19 7 4, pp . 70-7 1 ) .  

The same s tudy included a more detai led analys is o f  
conanitment a mong men a nd wome n students in five s c ience 
f ie l ds having large proporti ons of respondent s  agree ing with 
the lesser dedi cation of wome n. I n  all five f ie lds , the 
women had highe r undergraduate grade poi nt averages than the 
men . Neverthe less , the fe ma le students were more likely 
than the ma les to state that i nability or emot iona l strain 
might lead them to drop out of g raduate schoo l .  AmOng 
students ha vi ng a close worki ng re lationship with a 
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professor , howeve r ,  women were no more like ly than men to 
anti cipate dropping out . Lower percentages of women than 
men cons idered the ir relationships with their closest 
profes sors to be of this kind (Fe ldman , 1 9 7 4 ,  pp . 1 1 2- 1 1 3 ) . 

The a ssumption that science is a mascul ine endeavor 
emerge s and re- emerges throuqh out a ll phases of women 
sc ient ists • academic and profe ssional development . The 
i mpa ct of family li fe--marriage itse lf as well as the 
rea r ing of chi ldren--is regularly raised as an issue of 
major proportions which women a re s upposed to defend or 
deny . The conf l ict s for women between attitudes deemed 
a ppropriate for sc ientif ic careers and those associated with 
feminine roles a re very rea l even though the inevitability 
of such conflicts ha s not been demonstrated . On the other 
hand , the practica l support structures that would enable 
women to engage more freely in their work are not regularly 
and dependably a va i lab le .  

Discriminatio� aqainst women ,  a s  students and as 
professiona l  sc ientists , has been we ll documented. 
Refere nce to some of thi s evidence is presented in other 
chapters of thi s re port. Anti-nepotism practices in many 
employment situati ons, a s  we l l  as numerous •non-actionable " 
behaviors ,  tend to have larger negative eff ects on women 
than on men even though they are not str ict ly illegal or 
e asy to document. Rowe ( 1 97 4 )  has constructed an extensive 
catalog of discriminatory behaviors that regularly impinge 
upon women and thereby reduce the energies they have 
available for productive work. 

Conc lusions 

The thrust of this chapter has been to suggest that 
there are both c ultura l  and structural factors f avoring the 
attrit ion o f  girls a nd  women f rom science programs , starting 
at an early age . The effects of the se factors are 
cumulative so re latively few of the women who early in life 
showed an interest a nd aptitude for science are final ly 
represented among the ranks of· professional scientists . 

Significant change s in thi s traditional picture began in 
t he 1 9 60 1 s . The women • s movement gave impetus to an immense 
and highly diverse resea rch endeavor in which scholars from 
many fields and points of view have addressed issues 
pert inent to the education and employment of women, 
includinq those of women in science and engineering . As 
this report wi l l  show, more women a re proceed ing from high 
sc hool to college and on through graduate programs , and more 
wome n are seeking and qa ining profe ssional employment. The 
talent pool of women scient ist s is larger than many have 
pres umed. 
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study Recommendations 

1 .  Re search i s  needed to clarify f actor s inf luencing 
the growing di spa r ity during adole scence between boys • and 
g ir ls • i nterest and ach ievement in mathemat ics and science . 

2 .  The marked di f ference between s ingle- $ex and 
coeducat iona l co ll ege s in f oc ussing women • s  interests in the 
s ciences sug ge st s the need f or close r study of the i nf luence 
o f  h iqhe r  educat ion envi ronme nt s on sex di f ferences . 

NOTE 

1 A sl ight ly larqer perce ntage of women tha n men has been 
enr� lling in col lege since 1 9 7 2 (NCE S , 1 97 8 , pp . 1 1 6- 1 1 7 )  
but the statements made are re levant for the doctoral 
populati on be ing considere d in this report . 
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�IIAPTER 2 

THE S UPPLY OF WOMEN DOC'lORAtES 

An assessment of the supply of women doctorates in the 
various fie lds of science is e ssential to an underst anding 
of the career paths of women sc ientists and an analysis of 
the ir re lative opportunities.  It has long been evident that 
wome n constitute s ma ll fractions of those earning science 
doctorates though their numbers vary great ly by. f ield (Table 
2 . 1 ) . some of the f actors associated with thi s  have been 
i ndicated in Chapter 1 .  

The proportion of women doctorates in science compared 
with the baccalaureate pool is actua lly muc h lower than has 
been recognized so f ar. The fact that the percentages of 
science doctorates granted to women have approached or 
exceeded the level s of the 1 9 2 0 ' s  i n  the last few years has 
been widely regarded as a sign of considerable progress 
(Table 2 . 1 ) ; indeed it is much better than the d ismal record 
j ust a fter world war II. However , the leve ls of the 1 9 20-
1 9 29 decade must be compared with the re lative supply of 
baccalaureates then and now ; during the earlier period only 
about ha lf as many women as men completed college, while 
toda y their numbers are about equa l .  The ratio of women 
doctorates to women bacca laureates is still dramat ically 
smalle r  than it used to be .  Examination of the rat ios for 
men and women in recent years (Tabl e 2 . 2 )  shows that the 
proportion of women B. A. ' s  who complete Ph. D. ' s  is st ill 
less than ha lf the proportion of men . Nevertheless ,  whi le 
the ratios have steadily declined for both sexes over the 
last five years , the ratio f or men ha s decl ined at a much 
faster r ate . 

The very low rate of pa rt ici pation in graduate study by 
women followi ng World war II is largely a result of well
documented overt sex d i sc ri mi nati on  practiced for many years 
in some graduate science departments ( see , for e xample , the 
essays by Evelyn Fox Keller and Naomi we isste i n  in Working 
it Out ) . Converse ly ,  the high growth rate since the late 
1 96 0 ' s  of women doc torates in science can be ascribed in 
large measure to the e xposure and consequent eas ing of overt 
bias even before 1 9 7 2 ,  a s  we ll as to general changes in the 
social climate. 
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t.) 0 

TABLE 2 . 1  Number and Percent of Science and Engineering Doctorates Granted to Women 
By Field and Decade , 1 9 2 0-19 7 7  

1920-1929 1930-1939 1940-1949 1950-1959 

No . % No . % No .  % No .  % 
. .  

A l l  F i e ld s 9 '52 12 . 2  t .  77'5 11. 0 l . Bl 8 . s 3 . 533  6 . 7  

P hy s i c a l  S c i e n c e s  247 7 . 6  442 6 . 6  406 5 . 0  685 3 - 7  

Mathematics 51 14 . 5  115 14 . 8  89 10 . 7  113 5 . 0  
Ph y s i c s /A s t r o n . 39 5 . 9  51 3 . 8  62 4 . 2  98 2 . 0  
Chemistry 141 7 - 3  254 6 . 4  223 4 . 2  443 4 . 4  
Earth Sciences 16 4 . 8  22 3 - 5  32 5 . 7  31 1 . 9  

Eng i ne e r i ng 2 . 9  6 . 7  7 . 5  20 - 3 

L i f e  S c i e n c e s  378 15 . 9  765 15 . 1  738 12 . 7  1 , 318 9 . 1  

B:i.ologi.cal 341 19 . 5  698 17 . 8  699 15 . 7  1 , 174 11 . 8  
Agricultural 8 2 . 2  11 1 . 6  5 . 6  36 1 . 1  
Medical 29 10 . 9  56 12 . 4  34 6 . 9  108 8 . 1  

S o c i al S c i e n c e s  325 17 . 1  562 15 . 8  580 14 . 5  1 , 510 11 . 0  

Anthropology a 22 . 2  28 22 . 4  22 15 . 2  
Sociology 32 15 . 4  89 19 . 9  99 17 . 2  
Economics 52 8 . 5  7 1  6 . 4  83 7 . 1  
Political Science/ 26 9 . 0  45 8 . 5  45 7 . 8 

Pub . Adm. 
Psychology 189 29 . 4 290 26 . 0  302 24 . 1  

Source : Doctorate Re<'ords File , National Research Council 

90 19 . 3  
221 14 . 2  
125 4 . 2  

87 5 . 4  

911 14 . 8  

1960-1969 1970-1977 

No . % No . % 

8 , 336 12 . 6  20 , 554 13 . 5 

1 , 577 4 . 6  3 , 048 7 . 4  

364 5 . 7  853  9 . 2  
213 2 . 2  449 3 - 9  
931 6 . 4  1 , 479 9 . 8  

69 2 . 0  267 5 . 5  

77 . 4  311 1 . 2  

3 , 078 11 . 6  6 , 635 17 . 0  

2 , 7 39 15 . 1  5 , 376 20 . 6  
80 1 . 4  333 4 . 2  

259 9 - 5  926 19 . 1  

3 , 604 14 . 3  10 , 560 22 . 5  

218 21 . 5  847 32 . 4  
442 17 . 5  1 , 355 26 . 5  
245 4 . 6  540 8 . 0  
257 8 . 2  809 13 . 8  

2 , 264 20 . 7  5 , 995 30 . 1  

1920-1977 

Nc;:--j 

36 , 881 1 0 . 4 

6 , 405 5 - 7 

1 , 585 8 . 0  
9 12 3 . 1  

3 , 471 6 . 8  
4 37 3 . 8 

423 0 . 8  

12 , 912 13 . 9  

11 , 027 17 . 1  
473 2 . 5  

1 , 412 13 . 9  

17 , 141 18 . 0  

1 , 213 27 . 5  
2 ,238 21 . 4  
1 , 116 6 . 2  
1 , 269 10 . 6  

9 , 951 24 . 8  
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Ta b1 e 2 .  2 Ratio  of  Ph . D . s  Granted i n  Sci ence and Engi neeri ng 
in 1 973-1 977 to B . A . ' s  Earned 7 Years Earl i er ,  by Sex 

1 973 

Men 

Year of Doctorate 

1 974 1 975  1 976 1 977 

No . Ph . D . - ' s 
No . B . A . ' s  7 yrs earl i er 1 0 . 23% 9 . 1 4% 8 . 1 1 %  6 . 92% 6 . 1 4% 

Women 

No . Ph . D . ' s  3 . 69% 3 . 56% 3 . 34% ·3 . 00% 2 .85% No . B . A . ' s  7 yrs earl i er 

Source : Data on Ph . D . ' s  i n  sc i ence and engi neeri ng are from the Survey of 
Earned Doctorates , Na t i onal Research Counc i l . Data on baccal aureates 
i n  sc i ence and engi neeri ng are from the seri es of reports , 
Earned Degrees Conferred , 1 965-66 to 1 969-70 , Nati onal Center for 
Education Stati s t i cs .  

F i gure 2 . 1 Ra t i o  of Ph . D . ' s  Granted i n  Sc i ence 
a nd E ng i neeri ng i n  1 973- 1 977 to BA ' s  
Earned 7 Years Earl i er ,  by Sex 

1 0 . 0 

8 . 0 

+o) ; 6 . 0 
u s.. cu a. 

4 . 0  

2 . 0  

1 973 

Men 

1 974 1 97 5  1 976 1 977 
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A 1 9 7 2  study found the rat io of graduate s choo l 
acceptances to applications to be s light ly greater for women 
than f or men (Solmon , 1 9 7 6 , p. 43 ) . I t  has been poi nted 
out , however , that in some case s , basing admissions on the 
number of appli cations of each sex still produced acceptance 
of poore r male students whi le better women candidates were 
re jected (Cross . 1 9 7 3 ,  p. 4 1 ) . Sinc e  the women appl icants 
must therefore have been a better pool , thi s  result suggests 
that t hey may have d ifferent perceptions of the standards 
f or vi able candidacy . At present we lack the data to tell 
us how such sel f- se lection operates--the degree to which it 
i s  a re lat ively independent decision of the potent ia l  
appl icant . though re flect ing earlie r educational experience , 
and the extent to wh ich it is mediated through advi sers and 
ot he rs . 

A quest i on of pa rtic ular intere st i s  whether signi f icant 
c hange s took place in the graduate admi s sions patterns and 
practice s of the d istingui shed universit ies whose 
unde rgraduate bodies were e ithe r exclusively o r  
predominant ly male befor e 1 9 6 8 .  Si milarly. the gr aduate 
education patterns of the new alumnae from the se 
ins t itutions should be fol lowed closely ; it i s  pos s ible that 
they d iffer signif icantly from those of the past , when women 
had no general acces s to these undergraduate training 
opportunitie s. I f  that proved to be so , it would suggest 
acce lerating the cur rent ly s low movement towar d equa l access 
to t hese universit ies . 

Another issue of importanc e  in graduate training i s  
equa l ity o f  access to f inancia l  support. Aid i n  the f o rm  o f  
fellowshi ps appears to b e  comparable in amount for men and 
women but somewhat different in kind ,  wi th men more likely 
to receive research ass i stant ships a nd wome n teaching 
fe l lowsh ips (S urve y of Earned Doctorates , 1 97 7 ) . Such a 
difference may have far- reaching ef fects in establish ing 
patterns of inte re st and in act ua l  qua lity of graduate 
trai ning , and require s f urther inve stigation. Student loans 
were less access ible to wome n until the advent of recent 
state and Fede ral legi s lation prohibiting sex discr iminat ion 
i n  c redit . The re lationship of the rece nt avai labil ity of 
l oa ns to women to ra tes of initiati on and comp let ion of 
g raduate studies require s f urt her study . 

The re lative ly l ow  proportion of women graduate students 
i n  t he two dec ade s before 1 9 7 0  is currently re flecte d in 
thei r small representation on f aculties (see Chapter 4 )  
wh ic h  may i n  turn create a les s favorable learning 
e nvi ronment for women students (Chapter 1 ) . The need for 
mainte na nce of an adequate ly t rained scient i f ic work force , 
in view of dec l ini ng enrollments (Table 2. 2 ) , suggests that 
more attention be devoted to the rec ruitment and retention 
o f  women graduate students.  

2 2  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C l i m b i n g  t h e  A c a d e m i c  L a d d e r :  D o c t o r a l  W o m e n  S c i e n t i s t s  i n  A c a d e m e  :  a  R e p o r t  t o  t h e  O f f i c e  o f  S c i e n c e  a n d  T e c h n o l o g y  P o l i c y  F r o m  t h e  C o m m i t t e e  o n  t h e  E d u c a t i o n  a n d  E m p l o y m e n t  o f  W o m e n  i n  S c i e n c e  a n d  E n g i n e e r i n g ,  C o m m i s s i o n  o n  H u m a n  R e s o u r c e s ,  N a t i o n a l  R
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 4 6 9

http://www.nap.edu/catalog.php?record_id=18469


Recruitment of women science stude nt s  must also deal 
with the competition of professiona l tra ining in law and 
medicine , which is attracting many of the ablest students , 
both women and men , but part icula rly women. The more 
limited job opportunities of the 1 9 70 ' s in the sciences have 
led to i ncrea sed c ompetition a nd lower confidence in 
scient i fic career prospects .  A greater likel ihood o f  being 
able to combine ca reer and fami ly re sponsibilities 
successful ly i n  an i ndependent pr ofess ion may also 
cont ribute substantia l ly to women • s  heiqhtened interest in 
these fields . unles s better career prospects in science can 
be made evident to outstanding women students , they wil l  
have l itt le incentive to pursue graduate training. The 
poss ibil ity that j ob opening s in science may not expand and 
the near ce rta inty that academic opportunities wi ll contract 
make it more important to seek a l l  of the be st pos sible 
talent ,  not les s .  

In this chapter we look a t  the contender s at the start 
of t he ir profess iona l careers--young women and men j ust 
eme rging f rom doctoral training--to see how e venly matched 
they are and whether the y can fairly expect equa l 
opportunities . 

1 .  Comparttive Qual ity of Wome n and Men at the Doctorate 

No standard has yet been devised by which to measure the 
scientif ic promi se of young re sea rchers . Fai l ing that , we 
use ce rtain commonly measured characteri stics such as grades 
and te st scores , rank of institution or depart ment granting 
the Ph . D . , length o f  time taken to complete the degree (or 
its close re lative , age ) , and stated f uture aspirat ions . 
All of these characteristics are open to a var iety of 
inte rpretati ons : high grades may connote intellectua l 
bril liance or mere di ligence , average one s an average mind 
or an exceptiona l but uncha llenged one ; rapid completion of 
a thes is may be the re sult of luck a s  much as high 
motivation or inspired solut ions . Nonetheless , the 
combination of inte l lectual abi l ity , short time lapse to the 
Ph . D .  (more commonly thought of as youth) , and training at 
an out standing department is genera l ly thought of as a 
promising one. 

A. Academi c Ability 

TO the exte At that grades and test scores are indicators 
of academic abil ity, women doctorates are a more promising 
group than men . Harmon found that for those in every field 
t he high school g rades , class ra nk , a nd  standardized test 
scores of doctorate women f ar outranked those of comparable 
men ( 1 96 5 ,  pp. 2 8- 3 2 ) . Harmon • s  re sults are reproduced here 
in F igure 2 . 2 .  
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F I GURE 2 . 2 P ro fi l e  o f  { A ) B i os ci e n ti s ts an d { B ) 
Soci al Sci e n ti s ts by Sex an d Ma ri tal  
Status at  Doctorate , on S i x H i gh Schoo l  
Va ri ab l es 

SOURCE : H a rmon , 1 965 , pp . 31 - 32 .  
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In the period covered by his work , careers in science 
were considered especia l ly inappropriate for married women; 
the fa ct that married women appear at the top of the ability 
rankings of doctorate recipients at the same t ime  that 
scientif ic careers were considered inappropriate for them 
s upports the hypothesis that they were determined to succeed 
in the face of major obstac les .  

The difference s in mean abi lity between me n  and women 
doctorates that are illustrated here must be viewed in the 
context of the very di fferent si zes of the two group� . 
Figure 2 . 2 sbows tha t the d istinctions a re  indeed less sharp 
a mong the s ocial scientists , with larger ratios of women 
P h. o . • s , than among bio logica l  scienti sts. As the number of 
a ll Ph . D . • s  and the proportion of women Ph. D. ' s  has 
increased since the 1 9 59 - 1 9 6 2  period , a new study would 
indicate whether dif ferences in ability patterns have 
narrowed .  

A large- scale . national study, the 1 9 6 9  Carnegie survey 
o f  H igher Education , found simi la r sex differences in the 
undergraduate grades of the graduate students in the study . 
I t  ·was found that 5 2  percent of the women graduate students , 
but only 3 7  percent of tbe men , bad undergraduate grade 
point averages of B+ or better (Feldman, 1 9 74 ,  p .  1 8 ) . The 
sex distr ibuti on of the GPA 1 s is shown in Table 2. 3 .  These 
find ings are consistent with the greater degree of 
select ivity in women • s  admissions mentioned pr evious ly .  

B. Length of study, a nd  Age at Ph. D .  

Elapsed time f rom baccalaureate t o  doctoral degre e i s  
very s imi lar for ma l e  and fema le scienti sts and the 
diff erence s have changed direction over the last ten years 
(Tab le 2 . 4 ) . I n  severa l f ields , women now take less time 

than men . Onl y in the medica l s ciences do women take 
substantially longer. I n  social science s ,  psychology , and 
mathematics , women in the 1 9 7 7 cohort showed less elapsed 
time than those of the 1 9 6 7  cohort in complet ing the ir 
degrees .  The trend is reversed for women in 
phys ics/astronomy. Men , howeve r ,  increa sed the time from 
the earlier to the later cohort in nea rly every field. The 
only fie ld in whic h men reduced the ir B. A. -to- Ph . D .  time 
lapse was the medical science s ,  and this reduction accounts 
f or most of the present difference between the sexes . 

A si milar pattern with respect to fi eld d ifferences and 
changes since the earlier period characterizes the median 
age of 1 977 men and women doctorate s (Table 2 . 5) .  In most 
f ields , the di fferences in median age are smal l and favor 
wome n . The exceptions are psychology , in which the median 
age of women is slightly highe r ,  and the medi cal s ciences in 
which it is substantially higher . 
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N 0\ 

TAB LE 2 . 3 Percent Di stri but i on of Undergraduate Grade Po i nt Averag� o f Graduate 
Students by Sex* 

A+/A A- 8+ 8 

Ma l es 6 . 5  1 1 . 3  1 8 . 7 1 7 . 7 

Fema l es 6 . 7 1 8.1 26 . 7 1 8 . 6 

8- C+ 

20.3 20.9 

1 7 . 1 1 1 . 3 

C or  
bel ow Tota l 

4 . 5 99 . 1 

1 . 6 1 00 . 1 

Wei ghted 
total s 

( 1 78 , 932 ) 

( 21 3 , 244 ) 

*Gamma of sex di fferences = . 236 . Gamma i s  a m6a s�reffient o f  the s trength o f  a rel a t i on
s h i p between va ri a bl es . The h i gher the gamma , the stron ger the rel a t i ons h i p .  Gamma 
ra nges from . 00 ( no rel a t i o ns h i p ) to a maxi mum o f  1 . 00 ( a bsol ute rel a t i onshi p ) . 

Sou rce : Fel dma n , 1 974 , pp . 1 6 , 1 8 .  
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TABLE 2 . 4  Baccalaureate-to-Doctorate Time Lapse , by Field and Sex , 
1967 and 1977 Science and Engineering Doctorates 

Field Men Women 
of 

Doctorate 1967 1977 1967 

MEDIAN TIME LAPSE 
Mathematics 6 . 0  yrs . 6 . 9  yrs . 7 . 6  yrs . 
Physics/Astronomy 
Chemistry 
Earth Sciences 
Engineering 
Agriculture 
Medical Sciences 
Biological Sciences 
Psychology 
Social Sciences , 

including 
Psychology 

25TH PERCENTILE 
Mathematics 
Physics/Astronomy 
Chemistry 
Earth Sciences 
Engineering 
Agriculture 
Medical Sciences 
Biological Sciences 
Psychology 
Social Sciences 

6 . 4  
5 . 4  
7 . 4 
7 . 2  
8 . 0  
8 . 4  
6 . 8 
6 . 6  

7 . 5  

4 . 6  
5 . 2  
4 . 4  
5 . 6  
5 . 3 
5 . 9  
5 . 7  
5 . 2  
5 . 0  
s . s  

7 . 3 
6 . 3 
8 . 1  
7 . 5  
8 . 2 
7 . 0  
7 . 0  
7 . 1  

8 . 1  

5 . 2  
5 . 8  
s . o  
6 . 2 
5 . 6  
6 . 3  
5 . 4  
s . s  
5 . 4  
6 . 0  

*Median not computed for fewer than 20 individuals .  

6 . 2 
5 . 7  

* 
* 
* 

8 . 8  
7 :1 
8 . 2  

9 . 1  

5 . 2  
5 . 3  
4 . 7 

* 
* 
* 

7 . 0  
5 . 4  
5 . 7  
6 . 0  

Source : Doctorate Records File , National Research Council . 
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1977 

7 . 2  yrs . 
7 . 2  
6 . 1  
6 . 9  
6 . 4  
8 . 0  
8 . 9 
7 . 1  
7 . 2  

7 . 9  

5 . 7  
6 . 0  
s . o  
5 . 4  
5 . 1  
5 . 7 
6 . 0  
5 . 6  
5 . 4  
5 . 9  
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TABLE 2 . 5  Median Age at Ph . D. by Field and Sex , 1967 and 197 7 
Science and Engineering Doc torates 

Field Men Women 

of 
Doctorate 1967 1977 1967 

Mathematics 28 . 1  29 . 1  29 . 7  

Physics/As tronomy 28 . 6  29 . 5  27 . 5  

Chemis try 2 7 . 7 28. 6 28 . 0  

Earth Sciences 30 . 4  30 . 7  * 

Engineering 29 . 9  30 . 0 * 

Agriculture 31 . 9  31 . 4 * 

Medical Sciences 31 . 7  30 . 1 32 . 0  

Biological Sciences 29 . 8  29 . 5  29 . 4  

Psychology 2 9 . 8 29 . 8  31 . 1 

Social S c iences , 

including 

Psychology 30 . 9  31 . 0  32 . 4  

197 7 

29 . 0  

29 . 1  

2 8 . 2 

29 . 1  

2 8 . 2 

30 . 1  

32 . 4  

29 . 3  

30 . 0  

30 . 7  

*
Median not computed for fewer than 20 individuals reporting age . 

Source : Doctorate Records File , National Research Council . 
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c. Instit utiona l Origi ns of Doctorates 

Ma le and female doctorates i n  e ach field are sim ilarly 
d istributed according to the instituti ons or department s in 
which they were trai ned . Table 2 . 6 compares the percenta ges 
o f  degrees granted to a ll doctorate s and to women by all 
universities and by AAU unive rsitie s ' in two recent three
year period s ,  by broad fields . During the period from 1 9 7 0  
t o  1 97 2 ,  in the l i fe sciences , and more notice ably in the 
soc ial s ciences , a highe r  proportion of women than of all 
doctorates received degrees from AAU uni versi ties . There 
was no dif ference in the field of engineering wh i le in the 
phys ica l science s , a sma ller percentage of women than of al l 
doctorates received degrees f rom AAU uni versit ies . For the 
l ate r pe riod , the picture had changed . In eve ry f ield , a 
larger prop ortion of women Ph . D . ' s  than of al l Ph . D . ' s 
rece ived the ir degrees at AAU universities . The dif ference 
was part i cu lar ly marked in the f ie ld of engineering despite 
the smal l  numbers of wome n i nvolved . 

A more deta iled comparison of degrees granted in 
selected individua l fields by depa rtments rate d highly by 
Roos e- Andersenz is g iven in Tab le 2 . 7 .  I n  the s ix f ields 
examined , the highest-rated depa rtments produce ma jo r 
f ractions of women Ph. D . ' s , ranging from about one-third to 
one- ha lf of tbe tota l. Table 2 . 7 i l lust rates some 
inte resting di f ferences among disciplines , whi ch we sha ll 
see re f lecte d late r in employme nt f igure s (Chapters 3 and 
4) , as wel l  as trends  ove r time . 

Before the se dif ferences and changes are descri bed , it 
should be noted that with some variation , the percentages of 
both se xes trained by these high ly rated department s dropped 
over the ten- year pe riod , most notably in the case of 
psychology whe re gra duate enro llments inc reased sharply in 
t he deca de . In ma thema tics , larger proportions of men than 
of women have been t rained in highly rated departments and 
t he differe nce has become s l ight ly bigger as more women have 
gone into the f i eld and pres sures for equal access have 
mounted. With the exce ption of the initial pe riod , highly 
rated physics departments have a lso trained l arger 
percentages of male degree rec ipi ents . In contrast , 
prestigious mic robio logy and psycho logy department s have 
produced higher proporti ons of women than o f  men doctorates 
throughout the pe riod , with the dif ferences decreas ing in 
recent years . High- ranking c hemi st ry and sociology 
departments have f luctuated with both produc ing bigber 
percenta ges of wome n than men Ph . D . ' s  for most of the ten
year period . 

I n  the a ggregate , given the relative numbe rs of degree 
reci pients in the d i f ferent f ie lds , more women than men 
among recent science Ph. D . ' s have rece ived degrees at 
prestigious institutions . A much more detailed analys is , 
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TABLE 2 . 6 Science and Engineering Doctorates Granted in 1 9 7 0- 19 72  and 1 9 7 3 - 1 9 7 5  by All u . s . 

Universities and by AAU Universities* , by Field , Al l Degrees and Degrees 

Granted to Women 

Total Degrees Degrees Granted 

All Univ .  AAU AAU Al l  Univ . AAU 

No . No . % No . No . 

19 7 0- 1 9 7 2  

Physical Sciences 16 , 902 10 , 1 9 3  6 0 . 3 1 , 02 8  5 9 1  

Engineering 10 , 4 36 6 , 42 8  6 1 . 6  5 2  3 2  

Life Sciences 14 , 5 94 6 , 089 4 1 . 7 2 , 034 895 

Social Sciences 15 , 340 8 , 334 5 4 . 3  2 , 7 0 6  1 , 650 

1 9 7 3- 1 9 7 5  

Phys ical Sciences 15 , 134 9 , 02 6  5 9 . 6  1 , 1 69 7 34 

Engineering 9 , 5 1 1  5 , 484 5 7 . 7  131 93 

Life Sc iences 14 , 7 42 6 , 012 4 0 . 8 2 , 685 1 , 166 

Social Sciences 18 , 413 9 , 19 7  49 . 9  4 , 2 9 0  2 , 318 

*Universities that are members o f  the Assoc iat ion of American Univers ities . 

Source : Data on degrees granted by AAU universities are from " Doctorates Granted 
to Women and Minor! ty Group Members , "  by Joseph L .  McCarthy and Dael 
Wolfle , Science , Vol .  189 , Sept . 12 , 1975 , p . 856 . Data on degrees 
granted by all universities are from the Survey of Earned Doctorates ,  
published in Gil ford & Syverson , p . 8 .  

AAU 

% 

5 7 .5 

61 . 5  

44 . 0  

61 . 0  

62 . 8  

7 1 . 0  

4 3 . 4  

54 . 0  
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TABLE 2 .  7 Number and Percent of Docto rates Granted in Selected Science Fields by 
Highly-Ranked Depar tments * , Out of All Depar tments , by Sex and Two-Year 
Period , 196 7-19 7 7  

-

1967 & 1968 1969 & 1970 1971 & 197 2 197 3 & 1 9 7 4  1 9 7 5  & 1 9 7 6  1 9 7 7  
F i e ld of 
Doc torate Men Women Men Women Men Women Men Women Me n  Women Men Wome n 

Phys i cs/ No . 1 , 390 54 1 , 4 54 3 3  1 , 5 3 5 4 1  1 , 289 4 9  1 , 07 7  4 8  50 2  2 8  

As tronomy \ 5 2 . 0 76 . 1 4 8 . 1 39 . 3 4 7 . 0  40 . 2  4 5 . 8  4 3 . 4  4 4 . 7  J 8 . 4 46 . 3 4 3 . 8 

Chemi s try No . 1 , 6 3 3  1 3 8  1 , 7 86 1 59 1 , 740 1 59 1 , 42 2  1 58 1 , 3 3 5  182 6 2 3  6 8  

\ 49 . 3  5 3 . 5 46 . 1 4 8 . 3 4 5 . 2 4 2 . 1  4 3 . 2 4 4 . 4 4 4 . 2  4 7 . 5  4 4 . 8  3 7 . 8  

Microb io logy No . 197 65 200 7 5  1 7 4  66 161 80 1 56 7 1  7 4  3 1  

w \ 3 5 . 4  4 7 . 4  3 2 . 4  45 . 5  2 7 . 2 40 . 2  2 8 . 5 40 . 4  29 . 2  3 7 . 2 3 2 . 7  36 . 0  
.. 

Socio logy No . 2 8 7  6 5  3 4 7  9 7  3 9 5  1 0 4  3 76 1 6 2  3 9 1  1 8 9  1 9 1  8 8 
\ 5 0 . 5 49 . 2  46 . 9  56 . 1  40 . 7  4 1 . 1 4 1 . 5  47 . 8  39 . 9  4 3 . 6  39 . 1  3 7 . 1 

P sycho logy No . 89 4 2 9 2  1 , 0 1 8  3 6 4  1 , 0 89 490 1 , 1 14 5 7 5  1 , 0 80 6 3 1  5 0 1  3 2 0  

\ 4 1 . 4 48 . 9  36 . 5 4 2 . 5  3 3 . 3 4 3 . 2 3 1 . 5 3 7 . 9  2 8 . 3 3 4 . 7  2 6 . 7  2 9 . 6 

Mathematics No . 865 4 4  1 , 00 2  5 4  1 , 0 39 8 3  994 97 906 87 3 7 2  4 9  

\ 5 0 . 7  46 . 3  46 . 5  40 . 6  44 . 6  4 3 . 2 4 5 . 0  4 1 . 5  4 7 . 0  3 9 . 2  44 . 8  3 8 . 3 

*
Roos e-Anders en rating . For an exp lanation o f  the rating and the l i s ts of the highly-rated ins t i tutions 

i n  each f ie ld , see App e �d i x  B-2 . 

Source : S urvey of Earned Doc torates , National Research Counc i l . 
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we ll beyond the scope of this re port , i s  needed to ident i fy 
reasons for the dive rgent sex ra tios in some f ields among 
h igh ly rated departments inc lud i ng ,  especially , eval uations 
of app lications in re lati on to admi ssions , and analysis o f  
rete ntion patterns of graduate student s . such a study would 
be o f  ge ne ra l  i nte re st i n  estab lish i ng  whethe r pract i ces in 
cert ain fields are s ystemat ica l ly sex-bi ased. 

2.  Plans for Postdoctoral Study 

Planning postdoctoral study has tradit iona lly been a 
mea s ure of high a spi rations but may now a lso ref l ect 
real istic ass es sment s  of a t i ght job market . The fact that 
men and wome n  pla n  to embark on postdoctora l training in 
c omparab le proportions , fie ld by field , is the refore an 
indication of gene ra l  simi la rity in the i r  pro fess ional 
a spi rations although they may pursue thi s training for 
di f ferent reasons . A more 3etai led anal ysi s o f  this t opic 
follows in Chapter 3 .  

3 .  La bor Force Pa rt ic ipat!9n and Unemployment 

we me ntioned e a r li er that women account f or 1 0 . 4 percent 
o f  a ll s cience and e nginee ring doctorate s  awarded s ince 1 9 20 
(Tab le 2 . 1 ) . How simila r  is the i r  pre sence in the work 

force , the work force be ing the e f fective s upp ly of women 
doctorates ?  

Table 2. 8 shows that i n  1 9 7 7 , 9 . 7  pe rcent o f  the 
doctoral work force were wome n .  The i r  participation varies 
g re atly by fiel d , from nearly one fo urth in psychology to 
les s  than one pe rc e nt in e nginee ring . 

Wh i le wome n comprised 1 0  percent of the doctora l work 
f orc e in 1 9 7 5 , the y accounted for nearly 30 percent of the 
P h. D . ' s  who were une mployed i nvoluntari l y  or who took part
time pos iti ons because f u l l-t i me  j obs were not available . 
Tabl e 2. 9 shows that wome n we re three ti me s  more l ikely t han 
men to be unempl oyed and seeking emp loyment . The sex 
di ff er ences in unemployme nt ra tes were greatest among 
phys ici sts . I n  al l fields , the proportions o f  women who 
were u ne mploye d and see king work , or part-t ime employed and 
seek ing f u l l-time employment exceeded those f or men 
( Max f ie ld, Aher n ,  and Spi sak , 1 9 7 6 ,  p .  8 ) . 

4 .  Marital Status 

Ce rtain factors which have no bearing on quality of 
doctorates a nd no intrinsic re la tionship to prospects for 
gene ra l  profess i ona l success may no nethe le s s  legitimately 
a f fect re lative employme nt prospects . 

One of the factors most f requent ly c ited to affect the 
e duc at ion ,  employme nt status , and profess iona l achi evement 

3 2  
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TABLE 2 . 8  Number and Percent of Women Doc toral Scient is t s  and Engineers 
in the Labor Force by Field , 19 7 7  

Field o f  
Doc torat e 

All Science & Engineering Fields 

Math/Computer Sciences 

Physics /As tronomy 

Chemis try 

Earth Sciences 

Engineering 

Life S ciences 

Agricul tural 

Med ical 

Biological 

Psychology 

Social S ciences 

Number of 
Women 

2 7 , 282 

1 , 15 1  

646 

2 , 5 51 

332 

2 31 

261 

1 , 018 

7 , 742 

7 , 54 3  

5 , 80 7  

Percent 
of Women 

9 . 7  

6 . 9 

2 . 5  

6 . 1  

3 . 6  

0 . 5  

2 . 0  

1 3 . 3  

15 . 6  

2 3 . 1  

14 . 0  

Source : Survey o f  Doctorate Recipients ,  Nat ional Research 
Council . The s tat is t ics in this table are weighted 
es t imates derived from a sample survey o f  6 5 , 000 
Ph . D . ' s  in s cience and engineering . The es t imat es 
are subj ect to two types of error -- sampl ing and 
nonsampling , ( e . g . , nonrespons e b ias ) . A dis cus s ion 
of the survey is provided in Appendix D .  

3 3  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C l i m b i n g  t h e  A c a d e m i c  L a d d e r :  D o c t o r a l  W o m e n  S c i e n t i s t s  i n  A c a d e m e  :  a  R e p o r t  t o  t h e  O f f i c e  o f  S c i e n c e  a n d  T e c h n o l o g y  P o l i c y  F r o m  t h e  C o m m i t t e e  o n  t h e  E d u c a t i o n  a n d  E m p l o y m e n t  o f  W o m e n  i n  S c i e n c e  a n d  E n g i n e e r i n g ,  C o m m i s s i o n  o n  H u m a n  R e s o u r c e s ,  N a t i o n a l  R
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 4 6 9

http://www.nap.edu/catalog.php?record_id=18469


TABLE 2 . 9 197 5 Emp loyment S tatus by Fie ld o f  Do c torate and S ex 

Employment Status+ 

Full-11me Nollldence 
Employed Becallle Put-11me Employed 

Uaemp1oyecl, Seekinl Sdence Pollidon Not Uld 
Labor Force Work Available SeetiD& Full-Time 

Field of 
Doctorate Male Female Male Female lble Female lble Female 
AD Fielcls* N N " " " " " • 

1973 2 1 1 ,343 18,049 0.9 3.9 0.3 0.3 0.7 3..S 
1 975 242,346 23,188 0.8 3.0 0.3 0.4 0.5 2.4 

Mathematics 
1 973 12,132 777 1 .4 1 .9 0.2 .0 0.4 2.4 
1 975 14,400 979 0.5 1 .9 0.4 0.5 0.6 2.2 

Phylic:l/ Astronomy 
1 973 20,878 45 3 .... 6.8 0.6 .o 1 . 1  8.4 
1 975 23,494 546 1 .5 7.3 0.6 0.9 0.8 2.7 

Olemiltry 
1 973 34,838 1 ,837 1 .4 6.5 0.5 0.2 0.8 3 .9 
1 975 38,48 1 2,2 1 2  0.9 3.7 0.5 0.5 0.4 2.8 

Earth Sc:iencea 
1973 7,066 1 7 1  0.7 2.9 0. 1 .o 0.6 9.4 
1975 8,278 247 1 .0 3.2 0.2 0.4 0.5 1 .2 

EDJineerinl 
1973 33,872 1 14 0.8 6.1 0.2 1 .8 0.5 4.4 
1 975 40,183 170 0.7 2.4 0.2 .0 0.3 0.6 

Biolc:ieDcea 
1973 50,594 6,07 1 0.6 4.5 0.2 0.5 0.5 3.2 
1975 58,258 7,75 1 0.7 3.6 0. 1 0.4 0.5 1.1 

PlycholOI)' 
1 973 18,262 4,4 1 7  0.7 3.1  0. 1 0.2 0.4 3.1 
1 975 22,218 6,062 0.6 1 .7 0.2 0.3 0.6 2.5 

Social Sc:ieDcea 
1 973 26,704 3,053 0.7 2.8 0. 3 0.3 0.9 3.3 
1 975 32,724 4,4 1 5  0.6 3.3 0.3 0.4 0.6 3.2 

NODICieDces 
1 973 6,85 1 1 ,1 3 1  0.7 2.6 .0 .o 0.5 1 .9 
1 975 4,155 782 0.3 1 .2 .0 .o • 1 .0 

•rwcentap of Labor Force ID Survey Year 
*ladudel tbOM not Reportlq Field of Pla.D. 
•.:- 'l1lln 0.1 " 

SOURCE : Maxfield , Ahern , and Spisak , 1976 , p . 8 . 
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of women is marita l status . Marriage- career incompatibility 
for wome n ha s been given as . the e xplanat ion for the much 
sma l ler percentage of women than men doctorates who are 
married. The percentage s ,  by field , for 1 9 77 Ph . D. • s are 
displayed i n  Table 2 . 1 0 . 

It i s apparent t hat in most fields , more men than women 
Ph . D . • s  are marr ied at the time they rece ive the degree . 
The field of physi cs and a stronomy is the exception with a 
higher proportion of married women, and the percentages of 
married men and wome n are almost identical in mathematics 
and engineering . The biggest sex differences are found in 
t he medical and agricultura l sc iences which have high 
proporti ons of mar ried men and low proporti ons of married 
women. 

It should be pointed out that a nswers to a quest ion on 
marita l status may not accurate ly de scribe informal 
a rrangements that are now quite common in the graduate 
student population . I t  i s  known that the proportion of 
ma rr ied men has been steadi ly dropping among u . s . -born 
doctorates in recent years , but not among new women Ph. D. • s  
(Gilford and Snyde r,  1 9 7 7 , p .  36 ) , but we do not know 

whether traditiona l marriages are being supplanted by such 
inf ormal arrangements .  Nor do we know how the se commitments 
may affe ct the educational and career choices of Ph. D . ' s  of 
either s ex .  

The data likewise do not reveal pa st mar ital t ies of 
those receiving the doctorate . All studies have shown high 
rates of separation and divorce among women gr aduate 
students (e . g . , Fe ldman , 1 9 7 4 ,  p. 1 9 ) and women doctorates 
(e. g . , Ce ntra , 1 9 7 ' •  p. 1 0 3) s o  that many who report 

t hemse lves as single when they rece ive the degree may have 
been married ear lier . Data on 1 9 7 3- 1 9 7 6  women Ph. D . • s 
showed nearly 3 0  percent to have at least one dependent when 
they obtained the Ph . D. (Gi lford and Snyder , 1 977 , p. 38) . 
This require s consideration i n  the awa rd of st ipends for the 
postdoctoral training of women Ph. D . • s .  

Marital status has been identified as a crucial factor 
operating to reduce the retent ion of women in college 
(Ast in, 1 96 9 ,  p .  1 8 ) , the like lihood that the y wi ll attend 

graduate school (Cross , 1 9 7 3 , pp . 46- - 7 ) , the time they 
spend on profe s s iona l  activity (Centra , 1 9 7 '• p. 4 3 ) , and 
t he i r  productivity a s  mea sured by number of publicat ions 
(Centra ,  1 9 7 , ,  p .  7 7 ) . 

Marriage is a l so  assumed to act as a barr ier to the 
geographical mobil ity required f or profe ssional advancement . 
There is some evidence to support th is assumpt ion. I n  the 
Cent ra compa ri son of men and women Ph. D. ' s  of different 
cohorts ( 1 9 7 , ) , 4 9  percent of the women reported t hat the 
spouse • s  job had been a major deterrent to their 
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TABLE 2 . 10 Number and Percent of 1977 Science and Engineering 
Doctorate Recipients Who Were Married at Receipt of 
the Doctorate , by Field and Sex 

Men Women 

Field o f  Doc torate No . % No . % 
All Science/Engr. Fields 10 , 069 67 . 2  1 � 691 51 . 4  

Physic s & Astronomy 659 60 . 7 44 68 . 8  
Chemistry 870 62 . 6 94 52 . 2 
Earth Sciences 457 72 . 3 31 52 . 5  
Mathematics 489 58 . 8  73 57 . 0  
Engineering 1 , 738 67 . 7  49 66 . 2  
Biological Scie�ces 1 , 665 68 . 2  365 50 . 1  
Medical Science s 365 72 . 1  80 48. 5 
Agr iculture 684 79 . 4  27 42 . 9  
Psychology 1 , 183 63 . 0  546 50 . 5  
Social Sciences 3 , 142 67 . 2  928 50 . 7 

Source : Survey of Earned Doctorate s ,  Nat ional Research Council 
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cons iderati on of a job that would require a move to another 
conanunity , in comparison with 4 percent of the men. Among 
the wome n who reported having experience d per iods of 
unemployment , 57 percent of the rea sons they gave concerned 
marita l status and family re sponsibiliti es ,  but none of the 
men who had been without work at some time after receipt of  
the degree gave such reasons . A 1 9 76 survey of 1 9 7 1- 1 9 7 5  
Ph . D . ' s  i n  the biomedica l and behavioral sciences found that 
married women in both fields were somewhat more like ly than 
sing le men or wonen ,  or married men , to have spent time 
unemployed fol lowi ng the degree and to be see king employment 
at the t ime of t he surve y (NRC, 1 97 7 , Vol .  2 ,  pp. 1 3 3- 1 3 4 ) . 3  
The ir higher unemploynent rate might suggest that married 
women could af ford to be more se lective about the jobs they 
accepted , but other re sults of the study show that this is 
not the case .  I n  the same study , married women were much 
more like ly than the other groups to state that their 
degree s were irre levant to their current employment (p. 
1 3 9 ) . 

In any event , many of the reported differences between 
married and sing le women with respect to profess iona l 
employment and achievement are not large . In a number o f  
stud ies , married women show some di fferences when compared 
with the members of the other categories but they are not at 
t he present time ve ry different f rom single men and women 
Ph . D . • s .  The same may be said of the d i fferences reported 
in Chapter 3 for the ir postdoctora l  stat us , and for their 
tenure standing and salaries (Chapter 4 ) . In fact , the 
qroup that displays ma jor differences in these respects 
consists of married men . They a re the ones least likely to 
p lan or to hold postdoctora l a ppoi ntments and the group most 
like ly to achieve tenure or be in tenure -track positions 
early in the ir ca reers. I n  the Centra study, married men 
publ is hed at nearly doub le the rate of single men or women 
or married women (p. 7 7 ) . 

It i s  probable t hat economic re spons ibilit ies of married 
men account for somewhat distinctive educat ional and 
employment patterns . For example , in the Carnegie survey , 
married ma le graduate students were more likely than single 
male s ,  or single or married females , to list increased 
earning powe r as a motive f or attend ing g raduate schoo l 
( Fe ldman , 1 9 7 4 , p. 1 29 ) . I f postdoctora l study has 

tradit iona lly been a mea sure of high aspiration or the road 
for men to pro fess ional advancement (Reskin , 1 976) , it 
appe ars to be a luxury that many married men cannot af ford . 
Fami ly respons ibilities may a l so help to expl ain the greater 
p roportion of men than women doctorates who are employed in 
i ndustry where sa laries are higher than in other work 
sectors (Chapter 4 ) . 

we a lso know f rom Asti n ' s study of women doctorates 
( 1 9 6 9, p .  2 8 )  and Centra ' s  compa ri son of men and women 
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P h. D . • s  that 6 3  percent of the husbands of married women 
Ph. D . • s  had doctorates or profess iona l degree s in compari son 
with a .  3 percent of the wive s of the men doctorates . In the 
same survey, 9 0  pe rcent of the husbands of the married women 
Ph . D . ' s  had been employed full time or almost full t ime 
s ince the marriage , a s  c ompared with 1 2  percent of the wives 
of the men Ph . o. • s .  Ths would again indicate a greater 
burden of fami ly support on the men Ph. D . • s .  

seve ra l  possible explanations for the greater "success 
rate " of narried men suggest t hemselve s . one is s imply that 
they are better  than othe r indi viduals , a deduction which 
f inds little support in studie s  of abi lity patterns (see , 
for example , Figure 2 . 2  and Tab les 2 . 3 and 2. 4 ) . Another is 
that the need to provide for a family provides added 
motivation ; conversely , educational and career structures 
may al so re spond to this need . Fina lly, the s upporting 
labor of a wi fe may free a man of other responsibi lities and 
leave him more freedom to pursue work-re lated interests . 

Conclusions 

Me n  and women sc ientists at receipt of the doctorate are 
s imi la r  in average qual ity a lthough women have an edge in 
academic abi lity a s  mea sured by col lege grades and high 
s chool te st score s .  I n  eng ineering and i n  mo st science 
f ields , they rece i ve their Ph . D. at the same age or younger 
tha n men, and ha ve completed thei r training as fast or 
f aster than men . Genera lly , simi lar proportions of both 
sexe s are trained at high ly- rated institutions. Based on 
the evidence prese nted here , one would expe ct the 
pros pect ive opportunitie s f or ca reer development of young 
men and women doctorates to be essential ly equal . 

Recollll\endations 

Three more detai led stud ie s are recommended to assess 
t he se x distribution in admis sions to highl y-rated graduate 
departme nt s , di f fe rences in graduate tra ining patterns 
depend ing on B. A.  origins , and infl uence of marital status 
on employment pros pects : 

1 .  A deta iled analysi s of graduate admis sions 
patterns , b y  f ie ld and sex , in prest igious 
departments ; this should analyze trends over the 
last deca de and estab li sh a design for annual 
monitor ing in the next few years . 

2 .  A study o f  the graduate tra ining patterns o f  women 
who earned bacca la ureates f rom former ly all-male 
(or predomi nant ly ma le )  college s and universities 
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to determine whethe r the se patterns dif fer 
s ignif icant ly from those of a lumnae of other 
institutions. 

3. A study of the re lationship between mar ital status , 
geographic mobility , and postdoctoral employment 
status of wome n ,  using d ata from the Doctorate 
Records File . Ana lys is of the effect of marital 
status on profess iona l employment dur ing later 
career periods will require the addit ion of a 
question on mari tal status to t he survey of 
Doctorate Recipients . 

NOTES 

1 AAU universitie s  are those be longing to the As sociation 
of American Universit ies . Membershi p includes most 
ma jor re sea rch universitie s and i s  taken as a measure of 
quality although , for some universit ies , that rating may 
have changed since the period when membership was 
acquired .  

2 see Appendi x B-2 for these ratings .  

3 A survey of rece nt Ph. D .  reci pi ent s in the biomedical 
and behavioral f ields conducted by the Committee on a 
Study of Nationa l Need s f or Biomedical and Behaviora l 
Re search Personne l of the Commission on Human Re sources , 
Nationa l Re search Counci l. 
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CDAPTER 3 

POSTDOCTQRAL TBAINING 

Once limited to a few young sc ient ists of exceptional 
promise, postdoctoral tra ining has increased dramatically in 
both t he  natural and social sciences over the past twenty 
years , (NRC , 1 9 7 4c ,  p. 3 0 )  alt hough the rates of increase 
vary s ubstantially by discipli ne .  several observers have 
noted that the increasing popularity of postdoctoral 
appointments is i�ve rsely related to the avai lability of 
regu lar positions , e specia lly tenure-track faculty posts 
[ Cartter , 1 97 1 ; NRC, 1 9 6 9 ; NRC, 197 1 :  Wi lsnack , 1 977 ] .  
Converse ly , the avai lability of postdoctoral posit ions 
varies considerably with the amount of research support 
avai lable in a given field or year . 

Because research support come s  very largely from Federal 
s ource s ,  and because noncompliance with equal opportunity 
po licies threatens withd rawal of such support , science 
departments which are potentia l ly most vulnerable to such a 
loss should furn ish good te st cases for examining recent sex 
patterns . For that reason , we examine several factors in 
postdoctoral tra ining (and i n  faculty employment in Chapter 
4 )  by grouping ins titutions according to Federal R&D 
expenditures .  

The traditiona l bene f its of postdoctoral study include 
freedom to do research without the pressure s  i nherent in 
either graduate study or a f irst job ,  the e xpans ion of 
research horizons , an opportunity to e stabl ish or expand 
publ icat ion records , and the broadening of pro fess ional 
contacts and personal exposure . A consequence of these 
bene f its for postdoctoral fe l lows is the incre ased 
like li hood of ho lding tenure-tra ck facul ty posts at research 
universities (Folger  et a l. , 1 9 7 0 ,  p. 2 4 9 ; NRC , 1 9 7 4 c ,  p. 
6 5- 6 9) . But such consequences may not follow equa lly for 
men and women ,  and a more deta iled examination of what 
happens to women a s  postdoctora ls i s  the refore import ant. 
some older studie s may serve as background to consideration 
of these issues . 

The largest of the se ,  The Invisible Univer sity (NRC, 
1 9 69 )  treated wome n sc ientists themselves as almost 
invisib le , reporting brief ly tha t they received 
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substantia l ly lowe r  stipends than men , remained long-term 
postdoctoral s about three times as often , could not expect 
to hold regular faculty appoi ntments , and were therefore 
happy to hold a ny kind of postdoctoral position [ pp. 7 0 ,  
1 05. 1 1 7- 1 1 8.  1 3 5 , 2 26 ]. All inequities were uniformly 
ascr ibed to fa mi ly c onstrai nts , although nearly half the 
fema le populat ion in the study was unmarried. 

Although women constituted one-tenth of the postdoctoral 
populati on under study (computed from NRC . 1 9 6 9 .  Table 27 . 
p .  1 05 ) , the report did not conside r how the postdoctoral 
experience a ffected them, whethe r it was significantly 
different from that of men , or even whether the money spent 
on t hem was well i nvested . The data upon which the report 
was ba sed were coded by sex , mar ita l status , and number of 
dependent s ,  but not ana lyzed to ascertain the di fferential 
e f fects of these variable s on stipe nds or career 
opportunitie s .  Th e  report is the refore of very limited 
use f ulne ss for our purposes . 

Reana lysi s  of th i·s body of data to establish 
re lationshi ps between se x and marital status , type of 
postdoctoral a ppointment .  sti pe nds ,  length of time in 
postdoctoral training , and subseque nt positions held would 
furnis h an important bench mark for comparison with future 
studies . we strong ly urge that such a reanalysis be 
undert aken. 

The second major study of postdoctora l training (NRC , 
1 9 74c) , again collec ted da ta by sex (and certain per formance 
measures were standa rdized by sex ; pp. 1 18- 1 1 9 ) , but 
analyses in the body of the report were not broken down by 
se x ,  and this report added little to our knowledge of the 
experience of f ema le postdoctoral&.  

There i s  s ome evidence that fema le sc ientists were more 
like ly than ma le s  to ha ve postdoctoral training (NRC, 1 96 8 ,  
p. 8 1 ; Re skin, 1 9 7 6 ,  p. 6 07 ) , but more complex data for more 
d isc ip li nes a re nece ssary to permi t general izations about 
sex dif ferences . 

The importance of postdoctora l training for the 
individua l lies in the direct enhancement of careers , and 
t he  on ly ma j or study of this ef fect which has been 
unde rtaken, for the fie ld of chemistry , (Reskin, 1 973 and 
1 976 ) gave very different re sults f or men and women . 
Although the women were more likely to ha ve had postdoctoral 
fe llowships than the men , the ma le fel lows received 
s ubstantia l ly more prest igious awa rds. such i ndicators of 
pred octora l  qua lity as caliber of undergraduate inst itution , 
prest ige of doctora l department , el apsed time from 
baccal aureate , or productivity of Ph . D .  sponso r were found 
to be signif ica ntly rela ted to pre stige of the postdoctoral 
award for me n ,  but unre lated for women. I n  particular , 
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se lect ivity of the B . A. instit ution and predoctoral 
publicat ions increased award pre st ige great ly for men but 
not for women. 

Careers of sample members we re traced for 10- 1 5  years 
a fter the Ph. D .  (through 1 97 0 ) • .  The results showed that the 
rece ipt of a postdoctora l award and its pre st ige faci litated 
the ma le chemists • careers in the expected manner ( e . g . , 
increa sed their like lihood of holding a tenured univers ity 
appointment) , but had no ef fect on the wome n ' s occupational 
outcome . This find ing is especia lly signif icant in view of 
the fact that the subsequent scient i f ic productivity 
(mea sured by both number of a rticle s  and citations ) of both 
sexe s  was enhanced by postdoctoral train ing . Thus women , 
l ike men , profited from their postdoctoral training , but 
unli ke men they could not convert the ir subsequent superior 
performance to permanent jobs as univers ity faculty . In a 
larger study of the same chemi sts (Reskin , 1 9 7 3 )  it was 
found that women • s  productivity ove r  the i r  first ten years 
a fter receiving the Ph . D .  was generally unrelated to the 
po sitions they he ld at that time although men • s  per formance 
and occupat iona l pos ition were posi tivel y  rel ated. 

These re sults concerning an earlier period are cited 
here primari ly to underline the traditiona l i mportance of 
postdoctora l training for men and i llustrate the fact that 
at least in the pa st women were unlike ly to real ize the s ame 
bene fits . we do not yet have a sufficient ly long 
perspect ive on recent postdoctora l& to know whether these 
inequities pers ist , or to what extent . An understanding of 
the ways in which women ' s  ca reers dif fered in detail from 
men • s  in the pa st ,  even with an equal or better start , can 
serve to highlight the factors which need to be monitored in 
the future in re lation to the outcomes of postdoctoral 
t raining .  

Th e  presence o f  postdoct oral fel lows or research 
associates also ha s important be nef its for the research 
g roups they j oi n ,  i ncreasing the group ' s  overall research 
output and a dding new or di f fe rent capabilitie s .  These 
bene fits accrue most markedly to the group ' s mentor , and 
idea lly a symbiotic re lationship exists between the mentor 
and postdoctora l fe l low (NRC, 1 969) . Based on Reskin • s  
stud y dealing with chemistry , women po stdoctorals may not 
have been viewed in the past a s  promis ing disc iples because 
of the ir much lower like lihood of obta in ing positions which 
would permit them to carry on independent res earch careers 
(Reski n, 1 9 7 6 ; see a lso Cha pter 4 )  or to achieve other ki nds 
of profess iona l recognition (Chapter 5 ) . This percept ion 
may in turn lessen the he lp and attention they receive from 
their postdoctoral mentors .  New studies , such a s  the one in 
progress by the Committee 

'
on the study of Postdoctorals and 

Doctoral Research Staff of the Commission on Human 
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Resource s ,  should endeavor to a sses s these rather subtle 
i ssues . 

The Cu;{@nt Patterns of Postdoctoral Appointments 

At the present time ,  similar proportioos o f  men and 
women doctorates plan postdoctora l study though there is 
considerable variati on by field. Table 3 . 1 shows the 
percenta ges of 1 9 7 7  Ph . D . ' s in each field planning such 
training , as wel l as percentages of those with def inite 
a ppointments and those st i l l  seeking or negotiating 
cont ra cts . I f  we examine s i mi l a r  data for several years we 
f ind pre dictable fluctuations in those fields where women 
are very poorly represented , a nd  where those interested in 
postdoctora l work may comprise only a few individuals .  

I t  i s c lea r f rom 1Bble 3 . 1 that i n  gene ral , high 
proportions of doctorate s in the biological and physical 
scie nces , e xcluding mathematics , take such pos itions .  Earth 
s ciences displa ys somewhat lower proportions than the other 
physical sciences while enginee ring shows still lower 
pe rcentages . Mathema tic s is i n sharp contrast to the other 
E MP  fields in that there are few postdoctoral positions . In 
psycho logy , the pe rcentage i s re lative ly low a nd  the social 
sciences re f lect st i ll s ma ller figures . It i s apparent that 
t he requirements o f  each fie ld that encourage work at this 
level and the opport unities for postdoctora l study vary 
w ide ly. 

A tabulation by sex and marital stat us of the 1 9 7 0- 1 9 77 
degree recipient s wbo were planni ng postdoctoral study at 
the time they rece ived their degrees sheds further light on 
f actor s associated with postdoctoral study (Table 3 . 2) . As 
indicated ea rlier (Chapter 2 ) , ma rried men are the group 
least like ly to plan such a ppointments . This holds t rue for 
doctorates as a whole and in each field except mathematics . 
The NRC survey of biomedical and behavioral scientists found 
a similar patte rn among 1 97 1 - 1 9 7 5 degree holders in these 
f ields : lower proportions of married men held such 
a ppointments at any time after the deg ree or at the time of 
the study ( 1 97 6 ) . The married men in both fie lds who had 
held such appoi ntments we re far more l ikely than s ingle-men 
or women , and somewhat more like ly than married women , to 
give as a rea s on for having undertaken postdoctoral work the 
inability to find a job , as opposed to the goal of obtaining 
research experience or switchi ng fields (NRC, 1977 , Vol .  2 ,  
pp. 1 33- 1 3 5 ) . The c omparison o f  postdoctoral stipends with 
the sa la ries of fered in the va rious employment sectors , 
presented i n  Table Q . 2 1  o f  thi s report , in re lation to the 
assumed financia l re sponsibilitie s  of marri ed men makes this 
f ind ing understandable. Thus the lower incidence of 
postdoctorals among married me n  is probably due to s oc ietal 
pres sures on thi s  group f or greater earnings . 
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TABLE 3 . 1  Number and Percent o f  197 7  Sc ience and Engineering Doc torate 
Recipients Planning Postdo ctoral Appo intments by Field and 
S ex 

Field o f  Doctorate 

Men Women 

No . % No . % 

Total Planning 
Pos tdoc 

All Fields 3956 26 . 3  1260 14 . 3  

Math 95 11 . 4  11 8 . 6 
Phys ics /As tronomy 503 46 . 4  33 5 1 . 5  

Chemis try 645 46 . 4  91 50 . 6  

Ear th Sc iences 157 24 . 8  22 37 . 3  
Engineering 380 14 . 8  12 16 . 3  
Agr icul tural S ci .  110 12 . 7 1 3 20 . 6 
Medical S cience s 201 39 . 7 61 3 7 . 0  
Biological Sciences 14 10 5 7 . 7 44 9 61 . 5  
Psychology 301 16 . 0  162 15 . 0  
Social Sciences 455 9 . 8 221 12 . 1  

Definite 
Pos tdoc 

All Fields 2945 19 . 6  664 20 . 2  
Math 61 7 . 3  3 2 . 3  
Physics /Astronomy 3 7 2  34 . 3  1 8  28 . 1  
Chemi stry 498 35 . 8  68 3 7 . 8  
Earth Sciences 112 17 . 7  18 30 . 5  
Engineering 2 34 9 . 1 7 9 . 5  
Agricul tural S ci·. 70 8 . 1  7 11 . 1  
Medical Sciences 158 31 . 2  5 0 30 . 3  

Biological Sciences 1137 46 . 5  351 48 . 1  
Psychology 210 11 . 2  105 9 . 7 
So cial Sc iences 303 6 . 5  142 7 . 8  

Seeking 
Postdoc 

All Fields 1011 6 . 7 249 7 . 6  
Math 34 4 . 1  8 6 . 3  
Phys ics /Astronomy 131 12 . 1  15 2 3 . 4  
Chemistry 147 10 . 6  2 3  12 . 8  
Earth Sc iences 4 5  7 . 1  4 6 . 8  
Engineering 146 5 . 7  5 6 . 8  
Agricultural Sci . 40 4 . 6 6 9 . 5 
Medical Sciences 43 8 . 5 11 6 . 7  
Biolo gical Sc iences 2 7 3  11 . 2  98 1 3 . 4 
Psychology 91 4 . 8 5 7 5 . 3 
Social Sciences 15 2 3 . 3  7 9  4 . 3 

Source : Gilford and Syverson , 19 7 H ,  pp . 22-25 . 

45 

Copyright © National Academy of Sciences. Al l  r ights reserved.

Climbing the Academic Ladder: Doctoral Women Scientists in Academe : a Report to the Off ice of Science and Technology Policy From the Committee on the Education and Employment of Women in Science and Engineering, Commission on Human Resources, National R
http:/ /www.nap.edu/catalog.php?record_id=18469

http://www.nap.edu/catalog.php?record_id=18469


TABLE 3 . 2 Percent of 1970- 1977 Science and Engineering Doctorate Recipients 

Planning Postdoctoral Study After Graduation by Field , Sex , and 

Marital Status 

Marr ied Unmarr ied Married Unmarr ied 
Field of Doctorate Women Women Men Men 

All Fields 30 . 2\ 31 . 4\ 2 2 . 8\ 35 . 3\ 

Mathematics 8 . 0  4 . 2  6 . 3  12 . 8  

Physics/Astronomy 4 7 . 6  61 . 8  4 2 . 1  59 . 3  

Chemi stry 54 . 1  5 3 . 4 43 . 6  61 . 4  

Earth Sc iences 33 . 7  36 . 8  2 0 . 1  32 . 9  

Engineering 14 . 9  11 . 6 9 . 6  19 . 3  

Agri cultural Sc i .  32 . 9  2 3 . 9  1 2 . 2  26 . 0  

Medical/Biological Sci . 61 . 5  5 7 . 9  48 . 6  67 . 9  

Psychology 14 . 5  18 . 3  1 2 . 5  18 . 9  

Social Sc iences 6 . 3  6 . 3 3 . 6  5 . 5  

* Percent based on total number of Ph . D . recipients who either had 
de f inite commi tmen ts or were negotiating con trac ts at the t ime o f  
graduat ion . 

Source : Survey of Earned Doctorates , 1970-1977 , National Re search Council . 

Interim Report to National S cience Foundation and Proposal for 
Continuation of S tudy of Postdoctorals in S cience and Engineering 
in the United S tates . June 29 , 197 8 ,  p .  76 . 
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I n  contra st , on the whole and in nearly every field , 
s ing le me n  a re most like ly to plan postdoctora l  work (Table 
3 . 2) . Why they should ma ke thi s choice more f requently than 
si ng le or married women is not obvious . Nor ,  without a 
c los er examination o f  each f ie ld ,  can the exceptions be 
e xpl ained: the higher proport ions of si ngle women in 
phys ics and ea rth sc iences a nd of married women in 
agricu lt ural s ciences . 

Table 3 . 3 i l l ust rate s recent trend s  in the sex 
compos it ion of the postdoctora l population as we l l  as the 
c ha nges that have occurred at institutions of di fferent rank 
in the s ciences as a whole a nd  i n  two field s .  Except f or a 
very s light dec l ine among the top 25  instit ut ions in 1 977 , 
there i s  a steady rise i n  the proportion of women at the 
postdoctora l leve l . Si mi lar results are found for the 
ind ividua l f ield s  of che mi stry and bio sc iences which 
cons iste nt ly have postdoctoral populations that are large 
enough to be examine d in this way . 

Tabl e 3 . 3  a l so shows that in the biosciences , the 
proportions of women postdoctora l s  have been and cont i nue to 
be larger at the lowe st- ranked instituti ons , but this has 
not be en the case in chemistry . The greater concentrat ion 
of women i n  •al l  othe r• institutions thro ughout the 1 97 3-
1977  per iod is large ly accounted for by women in t he 
b iosciences who make up the great majority of all women 
postdoctoral a ppoi ntees ( see Tab le 3 . 4 ) . The percentage 
i ncr ea se of wome n  in the bio logica l sciences during this 
pe ri od has , howeve r ,  been smal le r  at low-rank i ng 
inst it utions than among the top 25. 

Table 3 . 4 i llustrate s the changes i n  the proport ions o f  
wome n at the postdoc tora l leve l i n  a dif ferent way by 
s howing the percentages by f ie ld s  of the members of each sex 
e mployed i n  academic instit utions who were in postdoctora l 
positions i n  1 9 73 and 1 977 . Proportions of women increased 
in a ll f i elds except medica l science s .  I n  several fields 
with very few women- -physics /a stronomy , earth s ciences , 
e ng i nee ring ,  and agr icu ltura l sc ience s-- the pe rcentages of 
wome n inc reased ma rked ly ove r the f our-year pe r iod s o  that 
t here was a substantial difference between the sexes in 1 977 
but it sh ould be noted t hat the numbe rs are very smal l .  A 
s imi la r pattern wa s obs erved i n  the socia l sci ence s ,  a field 
in which the re a re very few postdoctoral s of e ither sex . I n  
che mistry and biology, the f ie ld s  with the la rgest number s 
of postdoctora l s , the proporti ons of women were larger than 
those of men in 1 9 73 and the di f fe renc e  inc re a sed in 1 9 77.  

Th e  acceptance s o f  me n  and wome n applying for 
post doctora l s  are il lustrated in Table 3 . 5. S hown are the 
tot al number of new Ph . D . ' s  who des ired postdoctoral 
a ppo intments (i . e . , fe llowshi ps ,  trainee ships , research 
a ssociateships , etc . ) and the pe rcentage of those who had 
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TABLE 3 . 3  Trends i n  Number and Percent o f  Women Among Postdocto ra l s i n  Sci ence 
and Engi neeri ng by Fi el d of  Doctorate and R&D Expendi tures of Post
doctora l I nsti tut i o n* , 1 973- 1 977 

ALL S C I ENCEl ENGR . 

To p 2 5  I n s t . 

Second 2 5  I ns t . 

Al l other I ns t . 

CHEMI STRY+ 

To p 2 5  I ns t . 

Second 2 5  I ns t . 

Al l Other I n s t . 

FI E L DS 

B I OLOGI CAL S C I ENCEs+ 

To p 25 I ns t . 

Second 2 5  I n s t . 

Al l Other I ns t . 

No . 

209 

1 24 

44 3 

48 

2 9  

49 

1 20 

70 

31 1 

1 97 3  

s 

1 1 . 7  

1 4 . 1  

1 7 . 6  

1 3 . 8  

1 5 . 8  

9 . 3  

1 7 . 9  

1 7 . 1  

2 7 . 9  

No . 

301 

1 62 

763 

47 

24 

9 5  

1 56 

9 5  

459 

1 97 5  

s 

1 8 . 9  

1 6 . 6  

21 . 7  

1 3 . 4  

1 2 . 1  

1 5 . 1  

2 7 . 6  

2 5 . 3  

27 . 0  

No . 

387 

200 

951  

75 

36  

1 04 

1 99 

1 33 

622 

1 977 

s 

1 7 . 4  

1 8 . 9  

22 . 5  

20 . 4  

1 8 . 8  

1 5 . 8  

2 3 . 0  

2 6 . 3  

32 . 2  

* See Append i x  B- 1 for a descr i pt i o n  of ran k i ng o f  i n s t i tuti ons by R&D 
ex pend i tu res . 

+ Fo r fi el ds  other than chemi s t ry and b i o l.ogi ca l s c i ences , t he number o f  
po s tdoctoral  a ppo i ntees wa s not s u ffi c i ent to permi t a brea k-out by 
i ns t i tut i o n  gro u p  and s ex . 

So urce : Su rvey o f  Doctorate Rec i pi ents , Nati ona l Res ea rc h  Counci l .  
The s ta t i s t i c s  i n  thi s tabl e are we i g h ted e s t i ma tes deri ved 
from a sampl e s urvey of 65 .000 P h . D • s  i n  s c i ence and eng i neeri ng . 
The e s t i mates a re s u bj ec t  to two types of error -- sampl i ng and 
non- sampl i ng ,  ( e . g . , non -response b i a s ) . A d i s c us s i on of the 
s u rvey i s  pro v i ded i n  Append i x  D .  
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TAB LE 3 . 4  Trends i n  Number a nd Percent o f  Doctora l Sc i enti sts and 
Engi neers in  Academe Who Were on Postdoctora l s by 
Fi el d a nd Sex , 1 973- 1 977 

1 973 1 977 

Fi el d MALE FEMALE MALE FEMALE 

No. % No. % No . % 

Mathema t i c s  47 0 . 5  4 0 . 6  47 0 . 5  

Phys i c s/Astronomy 766 8 . 9  23 8 . 8  638 6 . 9  

Chemi s try 935 9 . 9  1 26 1 6 . 3  1 005 8 . 7  

Ea rth Sc i ences 1 54 3 . 3 8 5 . 3  261 4 . 8  

Engi neeri ng 339 2 . 9 0 0 337 2 . 5  

Agricul tura l Sci ences 65 1 . 1 * * 1 50 1 . 9 

Medi ca l Sc i ences 289 6 . 1  62 9 . 8  670 9 . 8  

B i o  Sci ences 1 6 93 7 . 8 501 1 5 . 0  2350 9 . 8  

Psyc hol ogy 1 20 1 . 3 28 1 . 4 262 2 . 3 

Soc i a l  Sc i ences 1 50 0 . 8  22 1 . 1 21 7 0 . � 

* Esti mates bas ed on fewer tha n  3 sampl e i nd i v i dua l s are not s hown . 

Source : Survey o f  Doctora te Rec i pi ents , Nat i onal  Resea rc h Counc i l  
The stati s t i c s  i n  thi s tabl e are wei g hted estimates deri ved 

No. 

6 

34 

21 5 

30 

1 2 

1 9  

1 1 3  

954 

87 

68 

from a sampl e  s urvey of 65 , 000 Ph . D ' s  i n  sci ence and eng i neeri ng .  
The estimates a re subj ect to two types of error - sampl i ng and 
non-sampl i ng ,  ( e . g . , non-respons e  b i a s ) . A di scus s i on of the 
s urvey i s  prov i ded i n  Appendi x D .  
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% 

0 . 7 

1 2 . 0 

1 8 . 0  

1 2 . 0  

1 3 . 2 

1 3 . 5  

9 . 6  

1 9 . 6  

2 . 8 

1 . 8 
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s igned contracts or awards at the time of Ph . D .  It should 
be noted that in some f ie lds there a re wide year-to-year 
f luctuat ions due to smal l  numbers . 

In chemistry and bio logica l sciences--the fields with 
the largest numbers of postdoctora ls--rates of awards to 
wome n over the past decade have been consistently lower than 
for me n ,  although the diffe rences are not l arge. 

Phys ics shows no improvement in relative awards to women 
since the advent of aff irmative a ct ion , and this pattern 
coincides with what i s  perhaps the weakest employment 
prospect of all sc ience fie lds . However , in the medical 
s ciences , the c ompa rative f igure s f avor women in 1 977.  

Holding status 

An i s sue that has long been posed with res pect to women 
postdoctorals i s  whether , in fact , they remain in these 
a ppo intments i n  a ki nd of 11 ho ldi ng status " because they 
cannot find any othe r employment or because they are 
prevented by ma r ita l ties f rom moving el sewhere to look for 
j obs . This was the assumption c lea rly stated in The 
I nvisible Univers ity (NRC . 1 9 6 9 ,  pp . 7 0 , 1 1 8 ) . In the only 
deta iled analysis of sex dif fe re nces in postdoctoral 
experience , Reskin • s  study of 1 9 5 5- 1 9 6 1 Ph. D. ' s  in chemistry 
found that wome n ,  and pa rticularly married women, were 
indeed more like ly than men to have he ld multiple 
a ppointments and to have he ld these longer ( 1 9 76 , pp. 608-
609) . The recent NRC surve y of 1 97 1- 1 97 5  biomedical and 
behaviora l science Ph. D . • s ,  however , did not find this 
patt ern. Although b reakdowns of the data were not made by 
marital status or other f actors ,  men in the behavioral 
scie nces were much more like ly , and in the biomedical fields 
somewhat more like ly ,  than women to have had their 
postdoctora l a ppointments prolonged or to have held them for 
more than 3 6  months (NRC, 1 9 7 7b ,  Vol .  2 ,  pp . 3 1 . 7 8) . 
Again, we need a n  updated and detai led analys i s  by f ield of 
the experiences of men and women at the postdoctoral leve l .  

Postdoctora l Stipend s 

sti pend s  are an important mea sure of equity for several 
reasons . I nequities at thi s  leve l  may contribute to 
disadvantages in sub sequent s alari es . Furthe r , systematic 
inequitie s a re ha rde r to uncove r here than in readily 
visi ble criteria such as rank because sa lary information 
freque ntly rema ins private . 

Postdoctora l st ipends are also subject to the normal 
economics of supply and demand , a nd to the exigenc ies of 
research support , so that they may vary quite signi f icantly 
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TABLE 3 . 5 Percen t of S c i ence and Eng i neer i n g  Doc to ra te Rec i p i en ts wi th S i gned 
Con t ra c t  for Pos tdo c tora l Appo i n tmen t , * by F i el d ,  Ye a r  of Doc to r a te 
a n d  Sex , 1 969-1 97 7 

Men Women 
Pos tdo c tora l s Pos tdo c tora l s  

T o ta l  tlo .  No . % W i th Total No . N o .  % W i th 
P l a n n i ng S ee k i ng S i g n ed S i gned P l a nn i ng See k i ng S i gned S i gned 
Po s t - Con tract Pos t - Con tra c t  
docto ra l  doc tora l 

Ma t hema t i c s  

1 969 85 1 7  68 80% 3 1 2 67% • 
1 97 1  8 2  2 3  5 9  7 2  7 3 4 57 
1 97 3  1 02 30 72 71  1 3  2 1 1  85  
1 97 5  1 06 3 1  7 5  7 1  8 4 4 50 
1 97 7  93 32 6 1 66 1 1  8 3 2 7  
To tal 468 1 3 3 3 3 5  7 2  4 2  1 8  24 57 

Phys i cs /  
As t r .  

1 969 498 98 400 80% 1 6  6 1 0  62% 
1 97 1  6 5 1  1 4 3 508 78 1 9  5 1 4  74 
1 97 3  684 1 68 5 1 6 7 5  2 9  1 0  1 9  66 
1 97 5  5 7 6  1 48 428 74 31  1 0  2 1  6 8  
1 97 7  499 1 2 7 3 7 2  7 4  3 1  1 3  1 8  58 
Tota l 2 , 908 684 2 , 224 7 6  1 26 44 82 65 

Chemi s trl 

1 969 593 71  522 88% 48 8 40 83% 

1 97 1  869 1 22 7 4 7  86 80 2 0  6 0  7 5  
1 97 3  832 1 79 6 5 3  7 8  7 5  3 0  4 5  60 
1 97 5  7 2 0  1 2 1 599 83 87 26 6 1  7 0  
1 97 7  632 1 34 498 79 90 22 68 76 
Tota l 3 , 64 6  6 2 7  3 , 0 1 9 83 380 1 06 274 7 2  

E a r t h  
---scien ces 

1 969 87 1 8  69 79% 6 3 3 50% 

1 97 1  1 08 2 7  8 1  7 5  3 3 1 00 
1 9 73 1 38 4 7  9 1  66 1 0  3 7 7 0  
1 97 5  1 3 1 3 5  9 6  7 3  7 2 5 7 1  
1 97 7  1 5 5 43 1 1 2  7 2  2 2  4 1 8  82 
To ta l 6 1 9 1 7 0 449 72 48 1 2  36 7 5  

E n g i neer i ng 

1 96 9  221  68 1 5 3 69% 
1 97 1  385 1 52 2 3 3  6 0  1 1 1 00% 
1 97 3  4 6 2  1 69 2 9 3  6 3  1 0  5 5 50 
1 97 5  3 7 6  1 4 9 2 2 7  60 6 3 3 50 
1 97 7  2 6 5  1 3 1 2 34 38 1 2  5 7 58 
Tot a l  1 , 709 669 1 , 1 40 67 29 1 3  1 6  5 5  

*Pos tdo c to ra l appo i n tmen t  i n c l udes a postdo c to ra l fel l ows h i p ,  re search a s s o c i ates h i p 
tra i n ees h i p ,  or o ther s tudy . 
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TABLE 3 . 5  ( Cont inued) 

Men Women 
Pos tdoctora l s Pos tdo c to ra 1 s 

T o ta l No . No . % W i t h  Tota l r4o .  No . % W i th 
P l ann i ng See k i ng S i gned S i gned P l a n n i ng S ee k i ng S i gned S i gned 
Pos t- Con t ra c t  P o s t - Con tract 
doc tora l docto ra l 

Agri c u l t u ra l  
S c i e n ces 

1 969 99 32 67 68% 3 2 1 33% 
1 97 1  1 32 48 84 64 9 4 5 56 
1 97 3  1 64 64 1 00 6 1 8 3 5 62 
1 97 5  1 4 5 5 1  94 6 5 7 3 4 5 7  
1 97 7  1 06 36 70 66 1 3  6 7 54 
Tota l 646 2 3 1  4 1 5 64 40 1 8  2 2  55 

Med i ca l  
S c i ences 

1 969 1 1 2  1 6  96 86% 1 5  4 1 1  73% 
1 97 1  1 36 20 1 1 6  85 25 6 1 9  76 
1 973 1 36 24 1 1 2  82 33 3 30 91  
1 97 5  1 57 21  1 36 87 32 5 27 84 
1 97 7  1 98 40 1 58 80 59 9 5 0  85 
To ta l 7 39 1 2 1  6 1 8 84 1 64 27 1 37 84 

B i o l ogi c a l  
S c i ences 

1 969 926 1 3 1 7 9 5  86% 2 32 4 1  1 91 82% 

1 9 7 1  1 , 301  2 1 8 1 , 08 3  8 3  2 7 9  6 3  2 1 6  77 
1 97 3  1 , 245 2 28 1 , 01 7  82 3 7 1  8 7  284 76 
1 97 5  1 , 308 230 1 , 078 82 471  97 374 79 
1 9 7 7  1 , 386 249 1 , 1 37 82 444 9 3  3 5 1  7 9  

Tota l 6 , 1 66 1 , 056 5 , 1 1 0  8 3  1 ,  7 9 7  381 1 , 4 1 6 79 

Pslchol ogl 

1 969 1 68 30 1 38 82% 48 9 39 81 % 

1 97 1  2 1 8 35 1 83 84 7 8  1 8  60 7 7  

1 97 3  2 0 1  4 6  1 55 7 7  9 8  2 4  7 4  76 

1 97 5  246 61 1 85 7 5  1 29 31  98 76 

1 97 7  29 3 83 2 1 0 7 2  1 55 50 1 05 68 

Tota l 1 , 1 26 2 5 5  871  77  5 08 1 32 376 74 

Soc i a l  
S c i en ces 

1 96 9 7 7  1 7  60 78% 4 2 2 50% 

1 97 1  82 24 58 7 1  1 9  1 0 9 47 

1 97 3  1 45 40 1 05 72 24 1 0  1 4  58 

1 97 5  9 5  34 61 64 48 2 2  2 6  54 

1 9 7 7  1 4 7 54 93 63 5 7  20 37 65 

Tot a l  546 1 69 3 7 7  6 9  1 52 64 88 58 

Sourc e : S u rvey o f  Earned Doctora tes , N a t i o n a l  Resea rch Coun c i l .  
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from yea r to yea r ,  f ield to f ie ld , or even pro ject to 
project. When groups of reasonable s i ze withi n  a part icular 
f ie ld are compa red , howeve r ,  the i r  salaries would not be 
e xpected to dif fer s ignificantly in the absence of group 
bias es . 

SUCh compa ri sons are not easy to generate for 
postdoctoral fellows , and informati on from previous studies 
is n� abundant . About a decade ago ,  women postdoctorals 
were reported to ea rn an average of about $ 1 4 0 0  less than 
men (NAS , 1 969) . Table 3 . 6  shows that the large 
diff erential narrowed since then , but now appears to be 
r ising again a s  the academic job situation deteriorates .  

Postdoctora l stipends for biomedical and behavioral 
scie nt ists reported for 1 976 ( NRC , 1 9 7 7 , 2 : 1 3 1-2)  showed 
cons iderable variati on between the two areas ; ma le 
postdoctora ls in biomedica l sciences earned 3. 6 percent more 

TABLE 3 . 6 Trends i n  Pos tdoctora l Sti pends for Doctoral Sc i ent i s ts 
and Eng i neers by Sex , 1 973- 1 977 

Nwnber of * I nd i v i dua l s  

Men 

2 , 427 

1 973 
Women 

588 

Med i a n  Annua l Sti pend+ 

1 97 5  
Men Women Men 

5 , 1 37 1 , 2 54 6 , 1 73 

1 977 
Women 

1 , 572  

Med i a n  Sti pend $8 , 7 60 $8 , 290 $ 1 0 , 980 $1 0 , 440 $ 1 2 , 1 80 $ 1 1 , 330 

$ Di fference i n  
Med i ans $470 $ 540 $850 

% Men's Sti pends 
Exceed Women • s 5 . 7% 4 . 9% 7 . 5% 

*The fi gu res do not i nc l ude i nd i v i dua l s  who earned doctorates i n  the l a st 6 
months of the year preced i ng the s u rvey year. 

+Sti pends for 9- 1 0  months have been adj us ted to a fu l l -yea r equ i va l ent . 

Source : Su rv� of Doctorate Rec i p i ents , Nati ona l Res ea rc h Cou nc i l 
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than women ,  but for behavioral scientist s the men ' s  earnings 
exceeded the women ' s  by 1 1 . 8  percent. For postdoctoral& 
unde r age 3 0 ,  the di fferences we re 1 percent and 6 . 5 percent 
f or bi omedical and behavioral scient ists , respectively , but 
f or those aged 3 0- 3 9 , me n • s  earning s  exceeded women ' s  by 4 . 6 
and 1 1 . 8  percent . When the data were controlled by marital 
stat us and sex ( Table 4 . 2 1 ) , married men were found to have 
the highest sti pends . 

Ef forts to disaggregate the salary data for 
postdoctoral& by fie ld ,  Ph. D .  cohort , and type of 
institution are not very informative because the var ious 
categorie s contain too few wome n to yie ld mean ingful 
information .  

Conc lusi ons and Recommendat ions 

A postdocto ral a ppoi ntment i s  an important career stage 
inte nded as a springboard , but it is not c lear that it 
yie l ds the same results for wome n as for men. The 
responsibility fo r a chieving maximal benefits from 
postdoctoral a ppointment s rests individually with 
postdoctora l sponsors and collectively with science 
departments , and must be share d by women scientist s 
themse lve s in a heightened awareness that dec i sions made at 
this career stage may have very far-reaching consequences .  

Postdoctora l awa rds represent a gray area in equal 
opportunity, not exp lic it ly addressed by the statutes 
re fe rr ing to eithe r  education or employment .  Depending on 
individua l instituti onal practi ce , a postdoctoral may have 
s tudent or staf f status , or no defined status at all . For 
a ff irmat ive act ion monitoring , the position may therefore 
not be s ubject to re porting , or may fall in one of several 
poss ible ca tegorie s ,  faculty among them. From the point of 
view of compliance ( in addit ion to others , such as fair 
employment pract ices ) c larif icat ion of postdoctoral status 
is needed. 

Dependent as most postdoct oral awards are on federal 
research support , the y comprise a category of employment 
which should be sub j ect to more careful ass essment of 
equa lity of opportunity . Re search awards which support 
postdoctora ls should idea lly be conti ngent in part on 
e f fect ive provi sion of equa l opportunity and demonstrable 
absence of biased procedures .  Nonethe less , we hesitate to 
recommend a blanket policy of compliance monitor ing of 
postdoctora l posit ions , mi ndful of the fact t hat agency 
prog ram staffs are unlike ly to be good compliance of f icers , 
and vice versa . As a beginning , howeve r ,  ma j or granting 
agenc ies , including e spec ia lly NSF and NIH , should develop 
stan dards for ef fect ively eva luat ing the bi as- free 
d istribution of postdoctora l a ppointments and methods for 
applyi ng  such standards to the awa rd process . In order to 
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provide a sound ba sis for such standa rds , the re lationships 
between me rit, nature , quality and numbe r of awards , and 
sex, of the sort s uggeste d in thi s  report , need to be 
deve loped in greater detail . Investigators applying for 
postdoctora l f unding cou ld then evaluate their own progress ,  
and would submit appropriate reports with the i r  applications 
for support . 

SUch a procedure would have the advantage that 
respons ibi lity and a uthority would re st with both individual 
departments and the speci f ic persons most like ly to be 
d irect ly affected . By contrast , current regu lat ions leave 
at least as great a paperwork burden on departments but 
u ltimately spread the blame--a nd ,  if one were impose d, the 
pena lt y--over ent ire inst itutions . 

On the basis of available data , it appears likely that 
at l east a large part of the sa lary differences between men 
and women postdoctorals derives from bias . At thi s level no 
s ign ific ant dif ference s in ove rall abi lity or promise can be 
documented ( see Chapter 2) , and male and female scientist s 
shou ld be rewarded e qua l ly f or compa rable work .  Systematic 
sa lary di f ferences at this ear ly ca reer stage are important 
not only for their immediate re levance to equity but a lso as 
a po rtent of fut ure status . 

�e case of se x di fferences in postdoctoral st ipends 
presents di f f ic u lt polic y que stions , however . In our 
j udgme nt , indi vidua l sti pends are apt to be determined more 
o fte n by what the re search budget wil l  bear tban by a prior 
dec ision to offe r lower salaries to wome n as a group . women 
who do not consider themselve s primary wage earners or who 
lack a lternatives may accept low of fers more readily than 
men. some of the di fferentia l  we see in the data may be due 
to dependents • a l l owance s provided in many kinds o f  
fe l lowsh ips ; pa st experience suggests that women may not 
c la i m  such allowance s if the y have employed husbands , or may 
not be granted them in such ca ses . we urge th at the 
Commis sion on H uman Re sources study of postdoctoral staf f 
: urrently i n  progres s  particul arly address the details of 
these sa la ry di f fe rent ia ls . we be l ieve sa laries to be 
important indicators of pos sible discriminati on as wel l as 
pote ntia l success. A deta iled analys i s ,  howeve r ,  i s  outside 
t he scope of the pre sent study . 
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C8APTER 4 

ACADEMit EMPLOYMENT 

The Employment Patterns of women Scientists 

In thi s  chapter we wi ll be concerned with recent trends 
in the e mployment of women sc ientists as faculty members 
with particular attent ion to the rank of as si stant professor 
where ma jor new deve lopme nts would be expected to occur 
f irst .  Since research universities rare ly appointed women 
to their science facultie s in the past , we do not yet expect 
to f ind many wome n in their senior faculties .  I f  equal 
opportunity policies are observed , we do expec t to f ind 
women proportionally represented among newly hired junior 
faculty member s ,  and we expect to f ind them be ing paid and 
promoted at the same rate as men. 

As shown in Table 4 .  1 ,  women doctoral scientists are 
le ss like ly than men to be employed in industry and are more 
heavily represented in higher education. Within higher 
educat i�n, they are more like ly to teach than men ('!'able 
4 .  2) • They are a l so fa r more like ly than men to be found in 
the lower ranks ; roughly two-thirds of male f aculty are 
associate or full profe s sors while only one-third of women 
f acult y are at that rank . The distribution o f  women faculty 
i s  more skewed in the top inst itutions (by R&D expenditures ) 
than in the otpe rs (Table 4. 3 and Figure 4 . 1 ) . 

Our main concern in this section is to assess changes 
over the la s t  few years in the traditional pattern . Because 
the proportions of wome n faculty vary widely among fields 
and their numbe rs are extremely sma ll in some discipli nes , 
any ge nerali zed analysis is of dubious utility .  Set against 
the backdrop of a nearly steady- state academic economy and a 
sharpl y dec l ining one in some fields , even a slight relative 
improvement in the status of women on sc ience faculties can 
be regarded as a very we lcome s ign of progress .  
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TABLE 4 .  1 Percent o f  Empl oyed* Doctora l  Sc i enti sts and Engi neers 
by Empl oyment Sector and Sex , 1 977 

Number Empl oyed 

Educati ona l Insti tuti ons 

4-Year Col l eges/Un i v .  

2-Year Col l eges 

E l em/Secnd School s 

Bus i ness & I ndus try 

Federa l Government 

Other Government 

Hospi ta l s & Cl i ni cs 

Nonprofi t Organi zati ons 

Other Empl oyers 

Emp l oyer Not Reported 

Tota l 
267 , 206 

56 . 2% 

5 3 . 9 

1 . 6 

0 . 6  

26 . 4  

8 . 4  

1 . 9 

2 . 9  

2 . 9  

0 . 8  

0 . 5 

* Excl udes pos tdoctora l appo i ntees . 

Men 

242 , 91 3 

55 . 1  

53 . 2  

1 . 4 

0 . 5  

27 . 9  

8 . 8 

1 . 8  

2 . 5  

2 . 8  

0 . 7  

0 . 4 

Women 

24 , 293 

67 . 4% 

6 1 . 3  

3 . 5 

2 . 5  

1 1 . 6 

4 . 9  

3 . 2 

7 . 3 

4 . 0  

1 . 0 

0 . 7  

Source : Survey of Doctorate Rec i p i ents , Nat i onal  Resea rch Counci l .  
The s tati sti cs i n  thi s ta bl e are wei ghted estima tes , deri ved 
from a samp l e s urvey of 65 , 000 P h . D ' s  i n  sci ence and eng i neeri ng . 
The estimates are subj ect to two types of error -- sampl i ng and 
non-sampl i ng ,  { e . g . , non-response b i a s ) . A di scus s i on of the 
s urvey i s  prov i ded i n  Append i x  D .  
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TABLE 4 . 2 Emp l oyment Sector and Prima ry Work Acti v i ty of Emp l oyed Doctora l 
Sci ent i sts  and Eng i neers , Excl u d i ng Postdoctora l Appo i ntees , 
by Sex , 1 973- 1 977 

Tota l Men Women 

1 973 1 977 1 973 1 977 1 973 1 977 

Al l Sectors & Acti v i t i es 209 ,808 267 , 206 1 94 , 506 242 , 91 3 1 5 , 302 24 , 293 

Educati onal  I ns t .  57 . 8% 56 . 2% 56 . 8% 55 . 1 %  7 1 . 4% 67 . 4% 

Res earch 1 2 . 6  1 3 . 1 1 2 . 5  1 3 . 1 1 5 . 1 1 3 . 9  
Teachi ng 36 . 4 32 . 2 35 . 7 3 1 . 4  45 . 8  39 . 9  
Adm i n i s trati on 6 . 2 7 . 2 6 . 2 7 . 3  5 . 4 6 . 6 
Other 2 . 6  3 . 7  2 . 4 3 . 3  5 . 1 7 . 0  

Federa l Government 9 . 3 8 . 4 9 . 5 8 . 8 6 . 0 4 . 9 
Researc h 4 . 8 4 . 0 4 . 9 4 . 2 3 . 0 2 . 5 
Admi n i s trat i on 3 . 4 3 . 2 3 . 6 3 . 4 1 . 5  1 . 5  
Other 1 . 1 1 . 2  1 . 1  1 . 2  1 .  4 1 . 0  

Bus i nes s & I ndus try 25 . 2 26 . 4 26 . 5 27 . 9  8 . 4 1 1 . 6  
Res earch 1 1 . 2  1 1 . 7  1 1 . 9 1 2 . 5  3 . 0 3 . 7  
Admi n i s tra ti on 9 . 4 8 . 9 1 0 . 0  9 . 7  1 . 1 1 . 4 
Al l Other 4 . 5 5 . 8 4 . 6 5 . 7  4 . 3 6 . 5 

Al l Other Em�l olers 7 . 7  9 . 0  7 . 2 8 . 3 1 4 . 2  1 6 . 1 

Res earch 2 . 8  2 . 7 2 . 7 2 . 6 4 . 0  3 . 7  
Admi n i s trat i on 2 . 5 2 . 7 2 . 5 2 . 6  3 . 0  3 . 7  
Al l Other 2 . 4  3 . 6  2 . 1 3 . 0 7 . 2  8 . 7 

Source : Survey o f  Docto rate Rec i pi ents , Nat i ona l Res ea rch Counci l .  
The s ta t i s t i cs i n  thi s tabl e are wei g hted es t i ma tes , deri ved from a 
samp l e  s urv ey of 65 , 000 P h . D . ' s  i n  s c i ence and eng i neeri ng . The 
es t i ma tes are s u bj ect to two types of  error , samp l i ng and non- sampl i ng ,  
( e . g . , nonres pons e b i a s ) . A d i s cu s s i on of  the s u rvey i s  prov i ded i n  
Append i x D .  

I 
I 

I 
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TABLE 4 . 3  Percent Di stri buti on o f  Doctoral  Sc i enti sts and Engi neers i n  Academe* 
by Facul ty Ra n k , R&D Expendi tures o f  Empl oyment Insti tution +, and 
Sex , 1 977  

No . Empl oyed , 
i ncl  Postdocs . 

Pro fessor 

Assoc . Pro f . 

Ass t . Prof .  

I ns t . /Lect . 

Other/No Report 

Pos tdocs . 

Top 2 5  I nst . 

by R&D 

Men Women 

1 7 , 664 1 , 979 

44 . 71 9 . 81 

1 9 . 5  1 4 . 6 

1 5 . 0  31 . 0  

0 . 9  6 . 8 

9 . 5  1 8 . 2  

1 0 . 4  1 9 . 6  

Second 2 5  I nst . 

by R&D 

Men Women 

1 4 , 1 1 6  1 , 384 

42 . 41 1 3 . 41 

24 . 7  1 8 . 4 

20 . 0  36 . 0  

1 . 4 4 . 9  

5 . 4 1 2 . 8  

6 . 1  1 4 . 5  

Other 

I nsti tuti ons 

Men Women 

92 , 1 55 1 2 , 392 

37 . 01 1 6 . 01 

30 . 3  24 . 3  

23 . 4  38 . 4  

2 . 0 5 . 7 

3 . 7 7 . 9 

3 . 5  7 . 7  

* I nc l uded are two-year a nd four-year col l eges , uni vers i ti es , and med i ca l  school s .  

+ See Append i x  B- 1 for a descri pti on o f the ranki ng o f  i nsti tu ti ons by 
federal R&D expendi tures . 

NOTE : Percents may not add to 1 00 . 01 due to roundi ng .  

Source : Survey o f  Doctora te Rec i pi ents , Nati ona l Research Counc i l . 
The s tat i sti cs i n  thi s ta bl e are wei g hted estima tes , deri ved 
from a s amp l e s urvey of 65 , 000 Ph . D 1 s  i n  s c i ence and eng i neeri ng . 
The estimates are s ubject to two types of error -- sampl i ng and 
non-sampl i ng ,  ( e . g . , non-response b i a s ) . A di scus s i on of the 
s urvey i s  prov i ded i n  Append i x  D .  

60 

Copyright © National Academy of Sciences. All rights reserved.

Climbing the Academic Ladder: Doctoral Women Scientists in Academe : a Report to the Office of Science and Technology Policy From the Committee on the Education and Employment of Women in Science and Engineering, Commission on Human Resources, National R
http://www.nap.edu/catalog.php?record_id=18469

http://www.nap.edu/catalog.php?record_id=18469


F I G U R E  4. 1 Faculty Rank Distribution of Doctoral Scientists and Engineen by 
R&D Expenditures of I nstitution •  and Sex, 1 977. 
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Rank vs.  Tenure as Def initions of Posit ion 

Most academic demographic data (American Association of 
University P rofessors , Nationa l  Cente r for Education 
Stat istics , status reports on various profess ions) use rank 
as a convenient def inition of position , but rank does not 
necessar ily indicate anything about job secur ity. 
Traditiona lly, the ranks of a s sociate and f ul l  professor 
have been taken to be tenured , and assistant profe ssorships 
were consi dered "tenure-track. "  These def init ions are now 
misleading . At present , many assi stant pro fessorships are 
short-te rm a ppoi ntments , for one to three years ,  and clearly 
identi fied (at least to the incumbent) a s  not leading to 
cons ideration for te nure . 

An analysis of 1 64 faculty position announcements , 
chosen at random f rom those received by Highe r Education 
Resource Services in Auqust and September 1 97 8 ,  showed less 
than ha lf to be tenu re-track.  seventy-three posit ions or 4 5  
percent were ident i f ied a s  tenure-track o r  were described as 
" senior appointment" ; 5 2  ( 3 2  percent) were described as non
renewable term, one- or two- year term with one pos sible 
renewal, or non-tenure track , with the remainder not c learly 
categori zed but suggestive of impermanence with such 
descriptions as "continuation contingent on funding . •• 
Announcements came f rom both departments and a ffirmative 
action of f ices , were a lso wide ly advertised in profess iona l 
publicat ions and are believed to constitute a valid national 
sample . 

Associate professor rank may or may not carry tenure ; 
t ypica lly only about three fourths of such appointments do. 
The conferral of tenure is the only long-term employment 
guarantee an institution ma kes to a faculty member . 

Having expressed thi s  caveat , becaus e rank is such a 
wide ly used mea sure of position, however , we have used it , 
as well as tenure status , to compare men and women faculty. 

Chan�in §�_Qistr ibution of Faculty Positions 

Tabl e 4 . 4 shows changes in the distribution of women 
faculty by rank and field over the last four years at 
institutions grouped by R&D expenditures . At the 2 5  top
ranked inst itutions , there appea rs to be a sma ll increase in 
the proportion of women full professors , although the change 
is not stati stical ly signif ica nt , and an increase from 1 38 
to 1 9 4 in their actual numbers for all fields combined. The 
increases in the l ife sciences a re posit ive , and may 
represent an upgrading of in-house candi dates . In 
enginee r ing ,  mathematics , and physical s ciences (EMP 
f ields ) , women we re only one percent of the full professors 
in 1 97 7 ,  despite an apparent increase in their numbers . At 
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the associate leve l , the estimated proportions of women show 
an increase from 6 to 8 percent across all science fields , 
a lthough due to sma l l  numbers , thi s i s  not statist ically 
s ignif icant .  At the ass istant leve l ,  though ,  the trend was 
clearly up. 

1be second 2 5  institutions displayed a s imilar pattern, 
with however a statist ica lly significant overa ll increase at 
the full profe s sor rank , due to appointments of women in the 
li fe sciences . At assistant rank , the proportions again 
notably increased between 1 9 73 and 1 97 7 .  

The " other" institutions displayed no overall growth in 
the percentages of women among f ul l  professors , although 
women are still more highly represented here than in the top 
5 0  instituti ons. There was a marked increase in the 
proportions of women among ass istant professors.  OVerall , 
in 1 97 7  the picture wa s  one of higher proportions of women 
senior f aculty at the •other"  i nstitutions , with some gains , 
however, bei ng made at the f irst s o .  

I n  the science s a s  a group, there has been moderate 
growth with total fa culty positions (assistant professor 
rank and above) increasing by 2 1 . 5 percent in four years , 
from 1 9 73 to 1 9 7 7 , f or an average growth rate of 5 . 4 percent 
per year (Table 4. 5) . When institutions are grouped by R&D 
expenditures , howeve r ,  only 5. 5 percent of the total growth 
has occurred in the top 2 5  institutions, 2 . 9 percent in the 
second 2 5 ,  and 9 1 . 6  percent in a l l others. Women account 
f or 2 1 . 3  percent of the overa ll increase in faculty 
posit ions, a sl ightly highe r f ig ure than their average share 
of recent doctorates (see Table 2 . 1 ) . women on science 
f acult ie s  increa sed about three time s faster than total 
facult y growth between 1 9 7 3  and 1 9 7 7 .  T he  more detailed 
dimens ions and the uneven character of the 11academic 
depression" are summarized in Tables 4 . 5 and 4 . 6 .  

I n  the top 2 5  universities , nearly 7 0  percent o f  the 
ent ire faculty incre ase is in the socia l sciences ; 
mathematics , medical science s ,  and biosciences have all 
decl ined substantially in this  g roup (Table 4 . 6 ) . Within 
the EMP f ields there are notable di fferences which deserve 
comment. Table 4 . 6 indicates that , in the top 2 5  
inst ituti ons , the proportions of women o n  mathematics , 
physics , and chemistry faculties have not changed 
materia lly,  whe rea s  depa rtments of earth sciences and 
engineer ing in this top category have made four- fold 
i ncreases ; however , beca use of the sma ll numbers of women 
facu lty the n  and now in the EMP fie lds ,  the differences are 
not statistical ly signif icant . 

If we exami ne engineering , mathematics , and the physical 
sciences at institutions of di ffering rank, as in Table 4 . 7 ,  
we note a lower-than-average growth rate in a l l  
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TAB LE  4 . 4a Number and Percent of Women Doctora l Sci enti s ts and 
Engi neers i n  Facul ty Pos i ti ons , by R & D Expend i tu re s  of 
I ns ti tuti on , F i e l d ,  and S ex , 1 973  and 1 97 7 .  

P rofes sor 
1 973  1 97 7  

Al l Sci ence/ Eng . 
F l ds .  

Tota l No . 7 ,460 8 , 085 
No . Women 1 38 1 94 
% Women 1 . 8 2 . 4 

( +0 . 4 }  (!_0 . 5 } -

E ng r .  ,Math , Phys . Sc . 

To ta l No . 3 , 1 04 3 , 67 1  
No . Women 22 28 
% Women 0 . 7 0 . 8  

(�0 . 4 } ( +0 . 4 }  

L i fe S c i ences 

Tota l No . 2 , 295 2 , 009 
No . Women 50 88 
% Women 2 . 2 4 . 2 

( + 0 .  7 }  ( + 1 . 1 }  - -

Behav . & Soc i a l  Sc . 

Tota l No .  2 ,061 2 , 325  
No . Women 66 78 
% Women 3 . 2 3 . 4  

( + 1 . 1 }  ( + 1 . 1 }  

Top 25 I ns t i tuti ons 

As s oc i a te 
1 97 3  1 97 7  

3 , 464 3 , 741  
205 289 
5 . 9 7 . 7  

(:!_1 . 0 }  (:!_1 . 2 )  

1 , 426 1 ,439 
1 2  29 

0 . 8 2 . 0  
( +0 . 6 }  ( + 1 . 1 } 

1 , 1 80 1 , 1 96 
1 00 1 04 
8 . 5 8 . 7 

( + 1 . 9 } ( +2 .  1 }  

858 1 , 1 06 
93 1 56 

1 0 . 8 1 4 .  1 
( + 2 . 7 } ( + 3 .  0 }  -

As s i s ta n t  
1 97 3  1 97 7  

3 , 206 3 , 264 
368 61 4 

1 1 . 5  1 8 . 8  
(:!_2 .  9 }  (:!_?. . 0 }  

1 , 1 70 1 , 1 4 1 
50 " 92 

4 . 3 8 . 1 
( + 1 . 6 } (�2 . 3 }  

1 , 1 05 868 
1 53 21 6 

1 3 . 8  24 . 9  
( +2 . 4 } ( +3 . 9 } 

931  1 . 255 
1 65 306 

1 7 . 7  24 . 4  
(+3 . 4 }  ( + 3 . 8}  -

*See append i x  B- 1 fo r a des cri pti on o f  ra n k i ng o f  i ns t i tu t i ons by federa l R&D expend i ture s . 

Note : E s t i ma ted s amp l i ng errors a s s o c i a ted wi th the percen t s tati s t i c s  a re s hown i n  
p a ren thes es .  

Sou rce : Survey of Doc to ra te Rec i p i ents , Nati ona l  Res earch Coun c i l .  The s ta t i s t i c s i n  
th i s  ta b l e  a re wei g h ted es ti mates deri ved from a s amp l e s u rvey of 65 , 000 P h . D ' s  
i n  s c i ence a nd eng i neeri ng . The es ti ma tes are s u bj ect to two types of error - 
s amp l i ng a n d  non - s amp l i ng ,  ( e . g . , nonres pon s e  bi as } .  A d i s c u s s i o n  o f  t h e  s u rvey 
i �  prov i ded i n  Append i x  � .  
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TABLE 4 . 4b N umber a nd Percent of Women Doctora l Sci enti s ts and 
Eng i neers i n  Facu l ty Pos i t i ons , by R & D Expendi tures of 
I ns t i tut i on , F i e l d ,  and Sex , 1 97 3  and 1 97 7 .  

Second 2 5  I n s t i tut i on s  

P rofe s so r  As s oc i a te As s i s ta n t  
1 97 3  1 977 1 97 3  1 977  1 973  1 977  

Al l Sc i enc e/ E ng . F l ds .  

Tota 1 No . 5 , 9 1 9 6 , 1 68 3 , 68 1  3 , 746 3 , 1 22 3 , 31 9 
No . Women 1 02 1 85 1 99 255 265 498 
% Women 1 . 7  3 . 0  5 . 4 6 . 8  8 . 5  1 5 . 0  

( +0 . 4 ) ( +0 . 6 )  ( +0 . 9 )  ( + 1 . 2 )  ( + 1 . 3 )  ( + 1 . 8 ) 

E ng r . , Math , P hys . Sc . 

Tota 1 No.  2 ,4 79 2 , 77'3 1 ,494 1 , 478 1 , 509 1 , 1 90 
N o .  Women 1 3  2 7  2 1  23 52 79 
% Women 0 . 5 1 . 0 1 . 4  1 . 6  3 . 4 6 . 6  

( +0 . 4 ) ( + 0 . 5 )  ( +0 . 8) ( + 1 . 0 ) ( + 1 . 3 )  ( +2 . 1 )  - - - - - -

L i fe S c i ences 

Tota l No . 2 , 1 7 7 1 , 97 5 1 , 320 1 , 238 988 1 , 1 52 
No . Women 37 87 83 1 1 0 1 03 1 35 
% Women 1 . 7  4 . 4 6 . 3  8 . 9 1 0 . 4  1 1 . 7  

( +0 . 7 )  ( + 1 . 2 ) ( + 1 . 6 )  ( +2 . 2 ) (+2 . 3 )  ( +2 . 6 ) 

Behav . & Soc i a l  Sc 

To ta l No . 1 , 263 1 , 4 1 5 867 1 , 030 625 977 
No . Women 52  7 1  9 5  1 22 1 1 0 284 
% Women 4 . 1 5 . 0  1 1 . 0 1 1 . 8  1 7 . 6  29 . 1  

( + 1 . 6 ) ( + 1 . 7 ) ( + 2 . 8 )  ( + 3 . 1 )  ( +4 . 1 ) (+4 .  3 )  - - - - -

*See Appe nd i x B- 1 for a descri p t i on of r a n k i ng o f i ns ti tu ti ons by fede ra l R&D expend i ture s .  

Note : E s ti ma ted s amp l i ng errors a s s oc i ated wi th the percen t s ta t i s ti c s a re s hown i n  
pa ren thes es . 

Source : Su rvey o f  Doc torate Rec i p i ents , N ati onal  Research Cou nci l .  The s tati s ti c s  i n  
t h i s ta b l e a re we i g h ted es t i ma tes deri ved from a s amp l e  s u rv ey of 65 ,000 P h . D ' s  
i n  s c i ence and eng i n eeri ng . T h e  e s t i ma te s  a re s u bj ec t  to two types o f  error - 
samp l i n g a n d  non- s amp l i ng . ( e . g . , nonres pon s e  b i as ) .  A d i scu s s i on o f  t h e  s u rvey 
i s  prov i d ed i n  Append i x  D .  
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TAB LE 4 . 4c Number and Percent of Women Doctora l Sci enti s ts and  
E ng i neers in  Facu l ty Pos i ti ons , by R & D Expend i tu res o f  
I ns ti t u t i on , F i el d ,  a nd Sex , 1 97 3  a n d  1 977 . 

Other I n s ti tu t i ons 

P ro fes sor As s od a t e  As s h tant 
1 973  1 97 7  1 973 1 97 7  1 973  1 977  

Al l S c i ence/ E ng . F l ds 

To ta l No . 28 , 6 1 0  36 , 1 03 23 , 930 30 , 927 2 1 , 789 26 , 32 5  
No . Women 1 , 563 1 , 988 1 , 868 3 , 01 3 2 , 7 1 4  4 , 759  
% Women 5 . 5 5 . 5 7 . 8 9 . 7 1 2 . 5  1 8 . 1 

( +0 . 3 )  ( +0 . 3 )  ( +0 . 4  ) ( +0 . 5 )  (:!:_0 . 6 )  (:!:_0 .  7 ) 

E ng r . , Math , P hys . Sc 

Tota 1 No. 1 1  • 51 7 1 4 , 923 1 0 , 045  1 2 , 303 8 , 383 8 , 397 
No . Women 338 429 386 5 1 6  468 7 33 
% Women 2 . 9  2 . 9  3 . 8  4 . 2  5 . 6  8 . 7 

( +0 . 4 )  ( +0 . 4 )  ( +0 . 5 )  ( +0 . 5 )  ( +0 .  7 ) ( +0 . 9 )  - -

L i fe S c i ences 

Tota l No . 8 ,877 1 0 , 984 6 , 909 8 , 865 6 , 375 8 , 346 
No . Women 59 1 668 687 1 ,034 895 1 , 629 
% Women 6 . 7 6 . 1 9 . 9  1 1 . 7  1 4 . 0  1 9 . 5  

( +0 . 6 )  ( +0 . 6 ) ( +0 . 9 )  ( +0 . 9 )  ( + 1 . 1 )  ( + 1 . 1 )  

Beha v .  & Soc i a  1 Sc 

To ta l No . 8 , 2 1 6  1 0 . 1 96 6 , 976 9 , 7 59 7 , 03 1 9 , 582 
No . Women 634 891 795  1 ,463 l ,  35 1 2 , 397 
% Women 7 . 7 8 . 7 1 1 . 4 1 5 . 0  1 9 . 2  2 5 . 0 

( +0 . 8 )  ( +0 . 8 ) ( + 1 . 0 )  ( + 1 . 1 ) ( + 1 . 3 ) ( + 1 . 4 )  

*See Append i x B - 1  for a descri p t i on of ra n k i ng o f  i n s t i tuti ons by federa l R&D expend i tu res . 

No te :  E s t i ma ted s amp l i ng e rro rs a s s oc i a ted w i t h  the percen t s ta t i s t i c s  a re s hown i n  
paren thes e s . 

Sou rce : S u rvey o f  Doctora te Rec i p i en t s , N a t i onal  Res ea rc h Cou n c i l .  The s tati s t i c s i n  
th i s  ta b l e a re we i g h ted es t i mates deri ved f rom a s amp l e s u r vey o f  65 , 000 P h . D ' s 
i n  s c i e nc e  and eng i n eeri n g . The es ti mates are s u bj ec t  to two types of er ror - 
s amp l i ng and no n - s amp l i nq ,  ( e . g . , nonrespo ns e b i a s ) .  A d i s c u s s i on of the s u rvey 
i s  prov i ded i n  Append i x  D .  
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TABLE 4 . 5 I ncrea se i n  Doctora l  Sc i enti s ts and Engi neers i n  Fac u l ty* 
Pos i t i ons by R&D Expend i tu res of I ns t i tuti on+ and S ex , 
1 973- 1 977 

Tota l Al l I n s t . ++ 1 9 77 

1 97 3  

4-Yr Growth 

Tota l 1 s t 50 I ns t . 1 977 

1 973 

4-Yr Growth 

Top 25 I n s t . 1 97 7  

1 9 73 

4-Yr Growth 

Second 2 5  I ns t . 1 977 

1 973 

4- Yr Growth 

Other I n s t .  1 977 

1 973 

4-Yr Growth 

Tota l  

S c i ence** 

Facul ty 

1 23 , 2 30 

1 01 , 405 

2 1 , 825 ( 2 1 . 5% )  

28 , 727  

26 1 894 

1 , 833 ( 6 . 8% )  

1 5 , 352 

1 4 2 1 53 

1 t 1 99 ( 8 . 51 )  

1 3 , 3 75 

1 2 1 741 

634 ( 5 . 0% )  

94 , 503 

74 1 5 1 1 

Number 

of 

Women 

1 2 , 092 

7 2 437 

4 , 6 55 

2 , 1 09 

1 , 277 

832 

1 , 1 29 

71 1 

41 8 

980 

566 

41 4 

9 , 983 

6 , 1 60 

1 9 ,992 ( 26 . 8 % )  3 , 823 

Women as S 
o f  1 973- 1 977 

I nc rease 

2 1 . 3% 

45 . 4% 

34 . 9% 

65 . 3% 

1 9 . 1 %  

* Facu l ty i nc l udes pro fes sor , a s soc i a te pro fes sor , and a s s i s ta n t  pro fes sor ra n k s . 

+ See Apped i x B- 1 for a desc r i pt i on o f  ra n k i n g  o f  i ns t i tut i o n s  by federa l  R&D 
expend i tures . 

* * Fi el d s  i nc l uded a re ma t hema t i c s , compu ter s c i ences , phys i c s/a stronomy , c hemi stry ,  
ea rth s c i ences , engi neeri n g , a q r i c u l tura l s c i enc es , med i ca l  s c i ences , b i o l o g i ca l  
s c i ences , psyc hol ogy ,  a n �  soc i a l  s c i ences . 

++ I nc l udes two-yea r a n d  fou r-year col l eqes , u n i vers i ti es ,  a nd med i ca l  s c hool s .  

Sou rce : S u rvey o f  Doctorate Rec i p i ents , Na t i on a l Research  Co u n c i l .  
The s ta t i s t i c s  i n  t h i s ta bl e are we i g h ted e s t imates , der i ved 
from a s amp l e s u rvey o f  6 5 , 000 P h . D ' s  i n  s c i ence and eng i neer i ng .  
The s t a t i s t i c s a re s u bj ec t  to two types o f  error - - samp l i ng and 
non - s amp l i ng ,  ( e . g . , non- re s pon s e  b i a s ) . A d i s cu s s i on o f  the s ur
vey i s  pro v i ded i n  Append i x D . 
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TABLE 4. 6 I ncrea se i n  Doctora l  Sc i enti sts and Engi neers i n  Facul ty* Pos i ti ons 
at 25  Leadi ng I nsti tutions+ by Fi el d and Sex , 1 973-1 977 

Mathemati cs* * 

Phys i cs /Astronomy 

Chem i s try 

Earth Sci ences 

Eng i neeri ng 

Agri cul tural Sciences 

Med i ca l  Sci ences 

B i o l og i ca l Sci ences 

Psychol ogy 

Soc f a l  Sci ences 

Men and Women 

1 973 Net Ga i n ,  
Facu l ty 1 973- 1 977 

1 , 394 -2 1 9 ( - 1 6%)  

1 , 208 53 ( 4% )  

668 68 ( l OS )  

61 9 94 ( 1 5% )  

1 , 81 1 393 ( 22% )  

822 221 ( 27% ) 

806 - 1 87 ( -23% )  

2 , 967 -400 ( - 1 3% )  

1 , 299 46 ( 4%)  

2 , 559 834 ( 33% ) 

Women 

1 973  Net Ga i n ,  
Facu l ty 1 973- 1 977 

42 

20 

1 1  

6 
5 

1 4  
66 

223 

1 54 
1 70 

� 1 0 ( -24Si) 
( 1 2 ( 60SD 

[ 3 ( 27SD  

27 ( 450%) 
[ 20 ( 4oosD 

[ 9 ( 64SD  

40 ( 61 %)  

76 ( 34% )  

8 5  ( 55%)  
1 40 ( 82%) 

*Facul ty i ncl udes pro fes sor , a s soc i a te profes sor , and a s s i s tant profes sor ranks . 

+ The top 25 i nsti tuti ons by R&D expendi tures i n  FY 1 976 are i ncl uded . See 
Appendi x  B- 1 for a l i sti ng o f  the i nsti tuti ons . 

**The apparent decrease i n  mathema t i cs facu l ty may be i n  part due to a redefi n i 
t i on o f  departments , sepa rati ng appl i ed mathemat i cs , stati s t i cs , o r  computer 
s c i ences from pure mathemati cs . 

[ ] Brackets i nd i cate that th e appa rent net ga i n  or l os s  between 1 973 and 1 977 
i s  not s tati s t i ca l ly s i gn i fi cant . 

Sou rce : Survey of Doctorate Reci p i ents , Nati ona l Research Counci l .  
The s tat i s ti cs i n  th i s  tab l e  are wei ghted estimates , derhed 
from a sampl e survey of 65 , 000 Ph . D ' s  i n  sci ence and engi neeri ng . 
The s tati s t i cs are subj ect to two types of error -- sampl i ng and 
non-sampl i ng ( e . g . , non- res ponse b i a s ) . A d i s cus s i on of the sur
vey i s  prov i ded i n  Append i x  D . 
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instituti ons . and a quite steady state in the top SO . 
Compared to the previous two decades of rapid growth in 
these departments . this is i ndeed a depres s ion . Women have 
fared a good deal better in these depa rtments than men in 
percentage gains . but they remain a very small proportion of 
all faculty. I n  the se 50 uni versities in a ll EMP f ields 
combined . there was a total of 26 1 women of faculty rank in 
1 977-- or an avera ge of about one woman for every 
department .  I n  the remaining institut ions (the great 
ma jority of colleges and universities ) t he number of women 
in EMP fields has increased by more than one-third . but . 
agai n .  be cause the total i s  s ma l l  compared to male faculty . 
t he ir proportion of all faculty positions rema ins low. 

The tabl e also points up intere sting di fferences in the 
responses of various type s of institutions to demands for 
equal opportunity. The top 50 universities . because of 
their high visibi lity and their very low proportion of women 
faculty in the past . have been special t argets in the 
aff irmat ive action debate . Because of their very large 
share of federa l R &D funds . s ome  of them are also currently 
targets of s pecia l  pre-a�rd compliance reviews. 

TO our knowl edge • only a half dozen compliance reviews 
have been conducted . An ana lysi s of one case casts some 
light on the character of the reviews and the possible 
conc lusions that may be d rawn from them. I n  connection with 
i ts recent ly completed compliance review. Harvard univers ity 
has published a comparison of projected and actual hiring 
(Harvard Gazette . September 29 . 1 978) . abstracted here in 

Table 4 . 8 .  I nte rna l ly established goals for women were not 
met at tenured a nd ladder (tenure-track) ranks but we re 
s l ightly exceeded at "other instructiona l "  ranks . It is 
inte re sting to note that the much greater dif f iculty of 
locating minority faculty than women faculty ( in relation to 
the Ph . D . pool of ea ch) is only minimally reflected either 
in Harvard ' s goals or actual appointment s .  I n  the Faculty 
of Arts and sciences • which had a tota l of 3 5 2  members in 
1 978 . the goal f or tenured minority faculty was 2 1 . with 20 
actual ly in place . compared to a goal of 14 women at which 
time 1 2  held tenured pos itions . At ladder rank. t here were 
1 6  minori ty faculty members in 1 9 78  in relation to a goa l of 
1 5 . but 49 women a s  opposed to a projected 56 . The tenure 
d istribution of mino rity faculty (2 0 tenured and 1 6  ladder) 
rese mb les that of the total faculty (352 tenured and 2 2 0  
ladder) ; f or women the orde r i s  reversed a t  1 2  tenured and 
4 9  l adde r .  Of the se 1 2  te nured women . two were i n  biology ; 
there we re  no tenured wome n faculty in any other s cience 
department .  The compliance review was favorable . and 
Harvard wi l l  continue to receive public funding. It i s  
i mportant t o  note that . as a rule . science departments are 
the ma jor beneficiaries of federa l funds in universities . 
and are theref ore espec ia lly vulnerable to pos sible los s  o f  
such funds . 
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Tab l e  4 . 7 Chanqes i n  S i ze and Sex Compos i ti on of Doctora l Facu l ty* i n  
EMP** F i e l ds by R&D Expend i tures of I nsti tuti on+ ,  1 973- 1 977 

Total Women 
Facu l ty Facu l ty 

N tJRber % 

Top 25  I ns ti tuti ons 1 977 6 , 089 1 36 2 . 2% 
1 973 5 , 700 84 1 . 5  

4-yr. Growth 389 52 
% +6 . 8% +62 . 0% 

Second 25 I ns ti tuti ons 1 977 5 , 399 1 25 2 . 3  
1 97 3  5_,490 86 1 . 6 

4-yr.  Growth - 1 9 1  39 
-3 . 5% +45 . 0% 

Other I ns ti tuti ons 1 977 34 , 740 1 ,642 4 . 7 
1 973 30 , 008 1 , 1 92 4 . 0  

4-yr.  Growth 4 , 732 450 
+1 5 . 8% +37 . 8% 

*Facu l ty i nc l udes fu l l professors , associ ate professors , and ass i s tant 
professors at two-year and four-year co l l eges , un i vers i t i es , and medi ca l  
school s . 

+See Append i x  B - 1  for a descri pti on of ranki ng of i nsti tuti ons by R&D 
expend i tures . 

**EMP fi el ds are mathemati cs , phys i cs/astronomy , chemi s try ,  earth s c i ences , 
and eng i neeri ng . Computer s c i ences are omi tted because they were not re
ported s eparate l y  for 1 97 3 .  

Source : Survey of Doctora te Reci p i ents , Nati onal Research Counc i l . 
The s tati s ti c s  i n  thi s tabl e are wei ghted esti mates , deri ved from 
a s ampl e s urvey of 65 , 000 Ph . D . ' s  i n  s c i ence and eng i neeri ng . The 
s tati s ti cs are subj ec t  to two types of error -- sampl i ng and non 
sampl i ng ,  ( e . g . , non- response bi as ) . A di scus s i on of the s u rvey 
i s  provi ded i n  Appendi x  B .  
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TAB LE 4 . 8  Affi rma t i ve Ac ti on Facu l ty Stat i s ti cs ,  Past  and P rese n t  

Facu l ty o f  Arts and Sci ences 

Harva rd Uni vers i ty 

To ta l  Mi nori t i e s  

Tenured Facu l ty 

7 / 7 2  3 6 1  1 5  

(Projected 6/76) (386) (1 7) 
1 2/ 7 6  3 7 2  1 9  

(Projected 6/78) (395) (21 ) 
6/78 352 20 

Ladder Ran k  

7/ 7 3  1 94 1 0  

(Projected 6/76) (22 9) (1 8) 
1 2/76 2 1 4 1 5  

(Projected 6/78) (228) ( 1 sJ  
6 / 7 8  2 2 0  1 6  

Other I ns tructi onal  

7/ 7 3  1 44 2 1  

(Projected 6/76) (121 ) (1 8) 
1 2/76 98 2 2  

(Projected 6/78) (89) (22) 
6 / 7 8  7 5  1 6  

NOTE : 6/ 7 6  proj ecti ons from 1 97 3  Affi rmat i ve Acti on P l a n .  
6/ 7 8  proj ec ti ons from 1 976 Affi rma ti ve Ac ti on P l an 

Source : Harva rd Gaze tte , Sep tember 2 9 , 1 978 . 

7 1  

Women 

6 

(1 2) 
1 2  

(1 4)  
1 2  

2 1  

(37)  
47 

(56) 
49 

37 

(36) 
37 

(28) 
36 
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I n  any case , in terms of recent improvement , the record 
of the top 50 universities is better than that of the vast ly 
larger group of • other• institutions , which employ about 
t hree times as many people although they spend a great dea l  
less federa l money . 

Given the dif f ic ulty of identifying trends from such 
s ma l l numbers , and bearing in mind that wi thi n the "top 2 5 11 

c ategory we are looking at 2 5 di ffe rent departments in each 
f ie ld which a l l  ha ve the ir own more or le ss unique problems 
of age , rank , and spec ia lty d i stributi ons , it is pos s ible to 
d raw some conc lusion s  regarding employment of women by these 
facult ies . Che mi stry de partments remain almost entirely 
male and show no s ig ni f icant change . In mathematics t here 
is a lso no s igni fica nt change , apparently due to the 
decrease in tot a l  positions ; however , the f ie lds of medical 
s cie nces and b io log ica l science s e xperienced comparable 
decl ines in total po sitions , yet increased the ir  numbers of 
wome n faculty d uring the same period . Chemistry and 
mathematics have consistently produced many more women 
doctorates than othe r EMP a rea s (Table 2 . 1 ) . The proportion 
of women faculty a t  the top 2 5  i nstituti ons in either f ield 
has not exceeded t hree percent , a lthough women were six and 
s eve n percent of the doctora l labor force . The disparit ie s  
between supply a n d  uti l izat i on a re much large r  than in the 
othe r science fields . In earth sciences and e ngineering , 
bot h  produc ing few wome n doctorates unti l  very recently ,  
they are we l l  re presented , i n  re lation to avai labi l ity . 

In the rema i ning sc ience f ie lds--b iologica l ,  medical , 
and socia l s cience s (Tables 4 . 9 and 4 . 1 0 ) --the proportions 
of women on facultie s have traditionally been higher t han in 
t he EMP f i e lds although here , too , they were consi derably 
be low their representation in the doctoral labor force 
(Tabl e  2 . 8 ) . Agr ic ultura l  sciences remain an except ion i n  

t his group , with a history ve ry simi la r  to that o f  ch emistry 
of nea r-tota l prior exclus ion of women f acu lty , but better 
res u lt s  in catching up. I n  a l l  of these fields , invo lving 
much larger t otal numbers of f aculty , women have made strong 
gains . Eve n in me di ca l  sc ie nce s i n  the top institut ional 
ca tegory and i n  b ioscience s in both uppe r groups , where 
substant ia l cuts were made i n  total fa culty between 1 9 7 3  and 
1 9 77 , appoi ntments of women increased s i gni f icant ly. 

An additiona l el ement to be considered in hiring i s  
i l lustrated in Tab le 4 . 1 1  wh i c h  s hows the extent t o  which 
lead ing department s  in s ix f ield s hire their own and each 
othe r ' s Ph . D ' s . The f ie lds are se lected to i l lustrate a 
r ange in the degree to which the di sc ipl ines are 
e xpe rime ntal in nature s ince this property is corre lated 
with f ractions of po stdoctora l and of f-l adder appointment s 
by f ield . For the departments shown in Table 4 . 1 1 ,  the 
percentages of men and wome n hi red who a re their own (or 
compa rab le ) graduates a re quite simi la r ,  except for 
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TABLE 4 . 9 Changes i n  S i ze and Sex Compo s i tion of Doc tora l Facu l ty* i n  
the L i fe Sc i ences , by R&D Expend i tu res of I nsti tu t i on+ ,  
1 973- 1 977 

Total 

Facul ty 

Women Facu l ty 

Top 25 I n s t .  

Second 25 I ns t . 

Other I n s t .  

1 977 

1 973 

4-Yr Growth 

% 

1 977 

1 973 

4-Yr Growth 

% 

1 977 

1 973 

4-Yr Growth 

% 

4 , 229 

4 , 595 

- 366 

-8 . 0% 

4 , 389 

4 , 496 

- 1 07 

-2 . 4% 

28. 521 

22 , 200 

6 , 321 

28 . m 

Number 

428 

303 

1 25 

41 . 3% 

348 

223 

1 25 

56 . 1% 

3 , 399 

2 , 1 73 

1 , 226 

56 . « 

1 0 . 1 %  

6 . 6  

7 . 9  

5 . 0  

1 1 . 9  

9 . 8 

* Facul ty i ncl udes ful l -gro fes sors ,
1

a s s oc i ate profes sors , and ass i sfant grofes 
sors at two-yea r and f ur-year co l eges , uni vers 1 t1 es , and med 1 ca sch o l s .  

+ See Append i x  B- 1 for a descri ption of ra n k i n g  of i nsti tutions by federal 
R&D expend i tures . 

Source : Survey of Doctorate Rec i p i ents , Nati onal Research Counci l .  
The s tati sti cs i n  thi s tabl e are we i ghted estimates , deri ved from 
a s ampl e survey of 65 , 000 Ph . D ' s  i n  sci ence and eng i neeri ng . The 
estimates are subject to two types of error - s ampl i ng and non-sampl i ng .  ( e . g . , non-response bi a s ) . A d i scuss i on of the survey i s  prov i ded i n  
Append i x  D .  
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TABLE 4 .  1 0  Changes i n  S i ze and Sex Compos i tion of  Doctoral Facul ty* i n  
Psychol ogy and Soc ia l  Sc i ences ,by R&D Expendi tures of 
I nsti tuti ons+ , 1 973- 1 977 

Total 
Facu l ty 

Women Facul ty 

Number 

Top 25 Inst .  1 977 4 , 738 549 

1 973 3 ,858 324 

4-Yr Growth 880 225 
% 22 . 8% 69 . 4% 

Second 25 l nst .  1 977 3 , 447 496 

1 973 2 , 755 257 

4-Yr Growth 692 239 
% 25 . 1 % 93 . 0% 

Other Inst . 1 977 29 , 993 4 , 881 

1 973 22 , 303 2 , 795 

4-Yr Growth 7 ,690 2 ,086 
% 34 . 5% 74 . 6% 

* Facu l ty i ncl udes ful l profes sors , assocj ate professors , and 
ass i stant professors at two-year and four-year col l eges , 
u n i vers i ties , and med i ca l  school s .  

+ See Append i x  B- 1  for a descri pti on of rank i ng of i nsti tuti ons 
by federal R&D expend i tures . 

Source : Survey of Doctorate Reci pei nts , Nati ona l Research Counci l .  

% 

1 1 . 6% 

8 . 4  

1 4 . 4  

9 . 3  

1 6 . 3  

1 2 . 5  

The stati sti cs i n  thi s  tab l e are wei ghted estimates , deri ved 
from a sampl e survey of 6 5 , 000 Ph . D . ' s  i n  sci ence and 
eng i neeri ng . The estimates are sub�ect to two types of 
error - sampl i ng and non-sampl i ng ,  ( e . g . , non-response b i as ) . 
A d i scuss i on of the survey i s  prov i ded i n  Append i x  D .  
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TABLE 4 . 1 1  Empl oyment of Ph . o . • s  from H i gh l y-Rated Departments* i n  S i x Sci ence Fi el d s  by Sex , 1 977  

Phys i c s/As tronomy Math/Computer Chem i s try M i crob i o l ogy Psycho l ogy 

Men Women Men Women Men Women Men Women Men Women 

Ph . D . ' s  from Lea eli ng 
Depa rtments Who Were 
Emp l oyed+ i n  Academe 
i n 1 9 7 7  - Tota l 6 ,904 1 89 5 , 1 92 426 7 ,497 657 1 , 1 9 1 335 5 ,9 1 9 1 , 753  

Empl oyed i n  Other Than 
H i gh l y� Ra ted Depts . ( % ) 68 . 1 %  63 . 5% 72 . 8% 82 . 9% 78 . 9% 78 . 1 %  81 . 2% 76 . 7% 76 . 8% 76 . 1 %  

Empl oyed i n  H i g h l y - Ra ted 
Depa rtmen ts 

Fa cu l ty ( % )  1 6 . 8  1 4 . 3  23 . 2  1 2 . 0 1 3 . 4  4 . 0 1 0 . 9 7 . 2  1 8 . 6  1 5 . 8  
�:on- Fa cu l ty ( % ) 1 5 . 0  22 . 2  4 . 0  5 . 2  7 . 7 1 8 . 0  7 . 9 1 6 . 1  4 . 6  8 . 1  

*Roose-Andersen ra t i ng . For a n  exp l anati on of the ra ti n g  and th e l i s ts of the h i gh l y - ra ted i n s ti tu t i ons 
i n  ea ch fi el d ,  see Append i x B-2 . 

+ I n c l udes those empl oyed fu l l - ti me and part- t i me ,  a nd pos tdoc tora l a ppoi ntees . 

**Fa cu l ty i nc l udes p ro fes s ors , a s s oc i a te profes sors , and a s s i s ta n t  profes sors . 

Sou rc e : Su rvey of Doctora te Rec i p i ents , Na t i ona l Res ea rch Cou n c i l .  The s ta t i s t i c s  i n  th i s  tabl e a re 
we i gh ted e s t i ma tes , deri ved from a s ampl e s u rvey of 6 5 ,000 Ph . D . ' s  i n  s c i ence and e�g i neeri ng. 
The e s t i ma tes a re s ubj ect to two types of error - sampl i n g a nd non - s ampl i n g ( e . g . , nonre s ponse 
� i a s ) . A d i s cu s s i on of the s u rvey i s  prov i ded i n  Appendi x D .  

Soc i o l ogy 

Men Women 

2 , 1 52 564 

79 . 9% 81 . 4% 

1 6 . 7  1 6 . 1  
3 . 4  2 . 5  
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mathematics ; however , the pe rcentages hired as faculty are 
markedly different , varying with the avai labil ity of off
ladder positions . Table 4. 1 2  shows that in those fields 
where the option of off- ladder or research appointments is 
open , women are hired pre ferentia lly in non-f aculty 
positi ons. Where this opti on doe s not e xist, women become 
faculty members i f  they are hi red at a ll .  Table 4 . 1 3  shows 
that the pre domina nee of women over men at the 
instructor/lecturer rank increased at the top 25 
inst it utions f rom 1 97 3  to 1 97 7 ,  remained the same at the 
second 2 5 ,  and decreased only at the "other " institutions . 

Off-Ladder 2Qsit ions 

As a general rule , departments hire profess ional staf f 
in var iously de signated positions which are outside the 
tenure stream. such pos itions may be a holding pattern for 
people they would like to keep unti l a 1119re promis ing 
appointment become s avai lable. More f requent ly, however , 
they are margina l  jobs , f luctuati ng with enro l lments , 
unexpected leaves of regular faculty , and other exigencie s .  
some a re used as semi-permane nt ways to teach service 
cour ses or supervi se laboratory instruction. Many such 
positions are pa rt-time or part-year , often obviating the 
need to pay even prorated benefits . They provide a very 
economical way for science departme nts to get the chores 
done . I n  virtually all the ca ses with which we are 
familiar , people in such off-ladder positions are not 
permitted to apply for outside research support , thus 
e l iminating any chances they might have to establish 
inde pendent research records and improve their prospects.  
wome n are heavi ly over-represe nted in positions of this 
sort . The cons ide rable f luctuat ions over time and among 
fie lds with otherwise simi lar characteri stics that are 
appa rent in Table , . 1 2  testify to the marginal nature of 
this academic labor supply. 

Pe rsons characterized as " instructor/lecturer" and 
•other/no report" ar e not included in faculty ranks but are 
depa rtmenta l employee s ;  postdoctoral appointments also fall 
i nto thi s category but have already been di scussed in 
Chapte r 3, so that t he data under consideration here concern 
only the first two c lass i ficat ions . Tab le 4. 1 ,  shows the 
numbers and percenta ges of women , for a l l  science fields , 
who he ld such of f- ladder posit ions in 1 9 7 3  and 1 97 7 .  Not 
only the absolute numbers but the proportions of women in 
off- ladder pos it ions increased between 1 9 73 and 1 97 7  in all 
e xce pt  two categor ies ( "othe r/no report" in the top 2 5  
inst itutions and " in stuctor /lecturer" in the •other • 
i nstit utions) . I t  should be noted , however , that the total 
numbers of both men and wome n in off- ladder positions are 
smal l compared to total faculty. 
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TAB LE 4 . 1 2  Number a nd Perc ent of Doctora l Sci enti s ts and Engi neers 
i n  Acad eme* a t  Ra n k  of I ns tructor/lecturer , by Fi el d a nd 
S ex ,  1 973- 1 977 

1 973 1 97 7  
Men Women Men Women 

Fi el d No . % No .  % No . % No . 

Ma themati cs 1 2 5  1 . 2 48 7 . 5  833 8 . 2  90 
Phys i cs/As tro nomy 1 73 2 . 5  2 6  9 . 6  1 7 3 1 . 9 35  
Chemi s try 222  2 . 3  92 1 1 . 9 264 2 . 3  1 00 
Earth Sci enc es 2 3  0 . 5 8 5 . 3 38 0 . 7  9 
Eng i neeri ng 41  0 . 3  ** 4 . 0 1 54 1 . 1  ** 
Agri c u l tura l Sci . 2 5  0 . 4  ** ** 57 0 . 7  4 
Med i ca 1 Sc i . 1 22 2 . 6  32  5 . 1 1 69 2 . 5  59 
B i o l ogi cal  Sci . 338 1 . 6 1 74 5 . 2 443 1 . 8 267 
Psycho l o gy 81  0 . 4  1 2 5 6 . 4  228 2 . 0  1 62 
Soc i a 1 Sci ences 1 53 0 . 9  82 4 . 1  341 1 . 5 1 7 6 

*I nc l uded are two-year and fou r-year col l eges , u n i v ers i ti es ,  a nd med i cal 
schoo l s . 

**Es t i ma tes bas ed on  fewer tha n three s ampl e i nd i vi dual s are not s hown . 

Sou rce : Surv ey of Doctora te eci pi ents , Nat i o na l  Res earc h Cou nc i l .  

TAB LE 4 . 1 3  Number a nd Percen t of Doctora l Sci enti s ts a nd Engi neers i n  
Acad eme* a t  Ra n k  of  I ns tru c tor/Lectu rer , by R&D Ex pend i tures 
of Empl oymen t I nsti tuti o n+ a nd Sex , 1 973- 1 97 7 

1 973 1 97 7  

% 

1 0 . 9  
1 2 . 4 

8 . 4  
3 . 6  
5 . 0  
2 . 8 
5 . 0  
5 . 5  
5 . 2 
4 . 7 

R&D Expend i tures 
of Empl oyment Men women Men women 
I nsti tuti on No . % No .  % No . % No . % 

Top 2 5  I ns ti tuti ons 2 1 7 1 . 3 81  5 . 9  1 54 0 . 9 1 34 6 . 8  
Second 2 5  I ns ti tut i o ns 1 51 1 . 1 38 4 . 6 1 92 1 . 4 68 4 . 9  
Other I ns t i tu ti ons 93 5 1 . 3 470 6 . 1 1 , 877 2 . 0  7 04 5 . 7  

*I nc l uded are two-year a nd four-year col l eges , u n i v ers i t i es ,  a nd medi ca l s c hool s .  
+See Append i x  B- 1 for a d escr i pti on  of  t h e  ra n ki ng  of i nsti tut i ons by R&D 

expend i tures 
**Es t i ma tes bas ed on fewer tha n three s ampl e i nd i v i dua l s are not s hown . 

Sou rc e :  Surv ey of  Doctorate Reci pi ents , Nati ona l Res earc h Cou nc i l .  
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TAB LE 4 . 1 4  Number a nd Percent of Women Doctora l Sci enti s ti a nd Engi neers 
i n  Sel ec ted Pos i t i o ns i n  Acad emi c I ns ti tu ti ons by R&D Expend i tures 
of I ns ti tu t i o n+ , 1 973- 1 97 7  

1 97 3  1 97 7  
No . No . 

To� 2 5  I ns t i tuti ons 

Tota l Empl oyed i n  Academe 1 37 0  7 . 6  1 979 1 0 . 1 
Facu l ty** 7 1 1 5 . 0  1 1 29 7 . 4  
I ns tr . /Lec tr .  81  27 . •  2 1 34 46 . 5  
Pos tdoctoral s 209 1 1 . 7  387 1 7 . 4  
Oth er/Ra n k  No t Reported 3 69 2 1 . 5 329 1 8 . 5 

S econd 2 5  I ns ti tuti ons 
Tota l Empl oyed i n  Acad eme 825  5 . 7 1 384 8 . 9 

Facu l ty 566 4 . 4  980 7 . 3  
I ns tr . / Lec tr . 38 20 . 1  68 26 . 2  
Pos tdoctora l s  1 24 1 4 . 1 2 00 1 8 . 9  
Other/Ra n k  Not Reported 97 1 4 . 0 1 36 1 6 . 9 

Other I ns ti tuti ons 
Tota l Empl oyed i n  Academe 7 643 9 . 4 1 2392 1 1 . 9 

Facu l ty 61 60 8 . 3  9983 1 0 . 6  
I ns tr . /Lectr . 470  33 . 5  704 27 . 3  
Pos tdoctora l s  443 1 7 . 6  951 22 . 5  
Oth er/Rank  Not Reported 570 2 2 . 5  7 54 23 . 3  

*I nc l udes two-year and fou r-yea r co l l eges , u n i v ers i ti es ,  and med i ca l  s c hoo l s .  
+See Append i x B- 1 for a des cri pti o n  of ra n ki ng  of i nsti tu ti ons by R&D expend i tu res . 

**I ncl udes fu l l  profes s ors , a s soc i ate pro fes sors , and as s i s tant profes sors . 

Sourc e :  Surv ey of Doc tora te Rec i pi ents , Nati onal  Res earc h Cou nc i l .  The 
s tati s ti cs i n  thi s ta bl e are wei g hted es ti mates , deri v ed from a 
s ampl e s u rv ey of 65 , 000 Ph . D . ' s  i n  s c i enc e and eng i neeri ng . The 
s ta ti s t i cs are s u bj ect  to two ty pes of error - - s ampl i ng and non
sampl i ng ( e . g . , non- res po ns e bi as ) . A d i scus s i o n of the s urv ey 
i s  prov i d ed i n  Append i x  B .  
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Positi ons of thi s  sort do at lea st provide some 
empl oyment f or wome n ( and a muc h smaller fraction of men) 
who ca nnot f ind more promisi ng a ppoi ntments . Tr adit ional ly 
they have been viewe d  as opportunitie s  to continue some 
profes sional acti vity f or women scientists who were 
i nel ig ib le for regular posit i ons because o f  nepotism rules 
or overt sex bia s ,  or who tempora ri ly pref erred less 
dema nd ing commitme nts for personal reasons . I f  posit ions of 
this type we re res tructured to encourage some individual 
init iati ve s , acce s s  to research fac ilities and funding , and 
b roader profess ional contacts , the i r  impact on women 
scie nt ists woul d be a good dea l les s  detrimental .  Programs 
to f urther such profe ssiona l development for people in of f
l adder pos it ions need not be cost ly ; in many cases they 
would involve change s  in attitudes and i nst it utional 
pol icies rather than expenditure s .  However , a modest 
fund ing program to provide f or re search costs , includi ng 
overhead , would encourage more ra pi d  changes in attitudes . 
The National Science Foundation ' s Wome n i n  SCience program 
wou ld be an appropriate location for such a project , perhaps 
on an experiment al bas is . 

Promotion and Tenure 

Whethe r or not women faculty are promoted to the upper 
ranks and to tenure--the two a re not nece s s ar i ly 
e qui va le nt-- provides a parti cularly sens itive test of the 
commitme nt of universitie s to equal ity o f  opportunity. A 
g re at ma ny charges have been leve l led at academic 
inst it utions in the past few yea rs conce rning their 
read iness to give wome n  • revolving-door• appoi ntments-
s hort- term a ss i sta nt pro fessorshi ps with no prospects of 
cons ideration f or te nure and there fore none of the s ecurity 
nece ssa ry to become establi shed and to initiate and carry 
out re search .  Re ports of studies in progres s at several 
ma j or resea rch universitie s  ha ve indicated internal concern 
that the rates of promoti on to tenure for female junior 
facult y  are wel l  be l ow those f or men. ' 

Si mp le c ount ing of positions by rank and s ex (Table 
� . 1 5 ) does not lend s upport to such charges . women have 
indeed done very we l l  as a proport ion of new hires , i . e. 
ass i stant professors , a lthough the avail able poo l is not 
being drai ne d .  The ir rate of increase at thi s rank suggests 
that s ome women who have he ld long-term postdo ctoral or 
othe r of f- ladder pos itions are being appointe d  to f aculty 
pos t s .  Thi s  inference is supported by numerous case 
h istories . z  The i ncreases at as sociate and full professor 
ranks repre sent promotion s  a nd pre sumably i nclude some 
inte r- inst it ut iona l movement which may or may not di f fer 
s ystemat ica l ly for the two se xe s .  Aga in ,  women seem to be 
doing we l l i n  promotion s , espe c ially in the top SO 
i nst it utions where , however , the i r  actual numbers are very 
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smal l . I n  the more numerous •othe r  instituti on" category , 
they are adva nc ing much le ss rapidly perhaps in part due to 
a transfer of the be st women at the se institutions to the 
more pre stigious one s .  Sti l l , a t  the associate professor 
le ve l  they are advancing in proport ion s  comparable to their 
presence as assi stant professors . 

These data te l l  us little that might re solve the 
" revolvi ng door" or f low- through problem. Promoti ons made 
betwee n 1 973 and 1 97 7  went to individua ls who had been hi red 
about 1 9 70 ,  on the average , with occa s ional except ions for 
" fast track• i ndividuals .  Monitoring comparative r ates o f  
promotion f or ma le a nd fema le assi stant profe ssors over the 
ne xt five to seven years wi ll shed some light on the prob lem 
but wi ll not give conc l us ive a nswers . People who have held 
only short-te rm appointment s in top un iversities may move 
down to simi la r  po st s  in lowe r- ranking instit utions , perhaps 
d i splacing individua ls who leave the system altogether . 
vari ous other pe rmutations a re possibl e ,  but eventually many 
such peopl e become ineligible for f urt her academic positions 
through length of prior se rvice , or the y  are s imply viewed 
a s  undesirable thr ough having been terminated too often , for 
whatever rea son. Whether th is i s  h appening 
d i sp roporti onately often to women is a question that should 
be investigated now by longitudi na l stud ies . It is 
possible , however , that salary ana lyse s may il luminate this 
prob lem to some extent . Thi s  possibi lity i s  discussed below 
( p. 97) . 

Be fore presenting data compa ring men and women wit h  
respect t o  tenure , i t  should b e  poi nted o ut  that an 
additional factor needs to be considered . Thi s  is i nd icated 
by a recent t abu la ti on by marita l status of the tenure 
standing of 1 9 7 1- 1 97 5  Ph . D . ' s  in the biomed ical and 
behaviora l sciences who were e mployed in academic 
i nstitutions in 1 9 76 (NRC , 1 9 7 7 ,  Vol .  2, p. 1 3 8) . The 
re sult s showed that in both f ie lds , married women were 
somewhat les s  like ly than si ngle men or women to hold 
tenured or tenure- trac k posit ions , but the dif ferences were 
smal l. Large d i ff erences were noted, however , betwee n the se 
three groups a nd ma rried men who we re  f a r  more likely to 
hol1 s uch a ppoi ntments . Thus , 6 5  perc ent of the married men 
in the b iologi ca l sc ienc es he ld tenured or tenure-track 
positi ons (compared wit h 43 percent of the unmarried men , 3 8 
percent of the married wome n a nd 4 4  percent of the s ingle 
wome n) . I n  the behaviora l sciences , 83 percent of the 
marr ied men were in tenured or tenure-tr ack appointments 'as 
opposed to 70 perc ent of the s i ng le men , 69 percent of the 
married women, and 72 percent of the s ingle women) . In t his 
respect aga i n ,  married men pre sent the picture of high 
achievers . I t  should be reca l led that married men make up 
more than ha l f  of a l l  Ph. D� reci pient s .  
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TABLE 4 . 1 5  Changes i n  Docto ra l  Sci ence and Engi neeri ng Facu l ty by Ra n k .  R&D 
Expend i tu res of Empl oyment I n sti tuti on* . and Sex . 1 97 3- 1 977 

1 977  
1 973  
4 - Y r  Growt h 

Wome n a s  % o f  
to t a l  i nc r ea s e  

1 977  
1 973  
4- Yr Growth 

Women a s  % o f  
to ta l i nc rea s e  

1 977  
1 973  
4- Y r  Growt h 
Women a s  % o f  
to t a l  i n c re a s e  

Top 2 5  I n s t i t u t i o n s  

Pro fe s s o r  
Men Women ( % ) 

7891 1 94 ( 2 . 5% )  
7322 1 38 ( 1 . 9% ) 

569 56 

9 . 8% 

Seco nd 2 5  
5983 1 85 ( 3 .  n) 
581 7 1 02 ( 1  . 8% )  
1 66 83 

33% 

As s oc . Pro fe s s o r  
Men Women ( % f  

34 52 289 ( 8 . 4% )  
32 59  2 0 5  ( 6 . 3% )  

1 93 84 

30% 

I n st Uu t i o n s  
3491 2 5 5  ( 7 . 3% )  
3482 1 99 ( 5 . 7% ) 

9 5 6  

86% 

Ot h e r  I n s t i tu t i o n s  
34 1 1 5  1 988 ( 5 .  8% ) 2 7 91 4 301 3 ( 1 0 .  8% ) 
2 7047 1 563 ( 5 . 8% )  2 2 06 2  1 868 ( 8 . 5% )  

7068 425 5852 1 1 45 

5 . 7% 1 6 . 4% 

A s s t . Pro fe s s o r  
Men Women ( % )  

2650  6 1 4 ( 2 '3 . 2% ) 
2838 368 ( 1 3 . 0% )  
- 1 88 +246 

1 00% 

2821  498 ( 1 7 . 7% ) 
2857 265  ( 9 . 3% )  
- 36 +233  

1 00% 

2 1 566 4759 f 22 . 1 %� 
1 9075  27 1 4 1 4 . 2% 

2491  2 04 5  

4 5 . 1 %  

* S e e  Appen d i x B- 1 fo r a d e s c r i pt i o n  o f  r a n k i n g o f  i n s t i t u t i o n s  by R&D expend i tu re s . 

S o u rc e : S u rv ey o f  Do c torate Rec i p i e n t s , Nat i o n a l  Res earch Co u n c i l . 
T he s ta t i s t i c s  i n  t h i s ta b l e are we i g h ted e s t i ma t e s  d e r i v ed from 

a s amp l e  s u rvey of 65 , 000 P h . o • s  i n  s c i ence and eng i ne e r i n g . T h e  

e s t i ma te s  a re s u bj e c t  t o  two types o f  error - sampl i ng a n d  n o n 
s ampl i ng ,  ( e . g . , n o n - re s po n s e  b i a s ) . A d i s c u s s i on o f  t h e  
s u rv ey i s  p ro v i ded i n  Appen d i x  D .  
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Tenure status is an important factor in assessing equity 
in academic appointme nt s .  The uneven proporti ons of tenured 
positions for men and women are shown in Table 4 . 1 6  and 
Figure 4 . 2 .  

we have examined t he  sex distribut ion of tenure in 
as sociate profe ssorships in more deta i l .  Fie ld totals in 
both numbers and percents for 1 9 7 5  and 1 9 7 7  are shown in 
Tabl e 4 . 1 7 .  The trend s  for s ucce s sive Ph. D. cohorts are 
g iven in Tables 4 . 1 8 A and 4 . 1 8 B. 

It is c lear that ove ra l l , men are sti ll somewhat more 
like ly than women as sociate profess ors to be accorded 
tenure . The discrepancy inc rea sed in some fields , notably 
chemistry and biologica l  science s ,  from 1 97 5  to 1 97 7 .  The 
exce pt ions are the s oc ia l  sciences and t hose fields 
c ontaining ver y few women--physics/astronomy , eart h 
s ciences ,  agricultural a nd med ica l sciences-- for which there 
a re also substantial fluctuat ions from year to year and 
cohort to cohort because of the sma ll numbers of women. I n  
the bio logical science s ,  the ove rall dif ference rema ins but 
appears to be diminishing for the most recent cohorts . I n  
psycho logy (except for the most recent cohort i n  1 9 7 5) , 
mathemat ics and striking ly i n  chemistry , the male advantage 
witb respect to tenure remai ns down to t he latest cohort. 

The fact i s  that despite the very re cent appearance o f  
equa lity in the gra nting of tenure to me n  and women i n  some 
f ields , it cou ld wel l  be severa l  de cades be fore the re lative 
proportions of men a nd women scientists who are tenured 
faculty approach equa lity . As t he numbers in these tables 
indi cate , women a re sti l l  a minority of the new Ph . D. ' s  in 
each f ie ld and in some d isc ipli ne s , a very tiny minor ity. 
3 i ve n  the dec line in col lege enrol lments of the 1 9 7 0 ' s and 
the genera l  tighte ning of opportuni tie s for faculty 
advancement of bot h sexe s ,  the granting of tenure to me n  and 
women faculty in equal proportion will not produce 
substantia l changes in faculty composition for a long time 
to come. 

Performance of Male_and Fema le Faculty 

The construc tion of standards for as ses s ing the relative 
merits of faculty i s  an ente rprise in which countless 
committees have come to grief . we wil l  attempt not to join 
t he i r  ranks , but wish to note seve ra l  poi nts relevant to 
quality compari sons . 

The de s irable qualitie s of faculty member s are usually 
a sse ss ed under t he headinq of teaching , research , and 
service to the i nstitution. women ' s  capacity either as 
teac hers or contributing members of the university commun ity 
has not been quest ioned , but their re sea rch potentia l has . 
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TAB L E  4 . 1 6 Tenu re S t a t u s  of Sc i ence and Eng i n ee r i n g Facu l t y a t  Fou r -Yea r 
Co l l eg e s  a n d  Un i ve r s i t i e s by Ran k  a n d  S ex , 1 97 7  

Facu l t y  
Ran k  

P rofe s sor 

As soc i a t e  P ro f e s s o r  

Numbe r and Pe rcen t i n  Ten u red Pos i t i on s  

Men 

No . 

95 . 8  

8 1 . 6  

Women 

No . 

92 . 0  

7 1 . 4  

As s i s tan t P rof es sor 

49 , 2 75 

2 9 , 7 84 

3 , 4 58 1 2 . 6  

2 , 3 1 4  

2 , 638 

593 1 0 . 0  

a Pe rcen t i s  based on t he numbe r who repo r ted tenu re s t a t u s . 

Sou rce : Su rvey of Doc to r a t e  Rec i p i en t s , Na t i ona l Re s e a r c h  Counc i l .  The s ta t i s t i c s 
i n  t h i s ta b l e  a re we i g h t ed e s t i ma t es , de r i ved f rom a samp l e  su rvey 
of 6 5 , 000 Ph . D . • s  i n  s c i ence and eng i nee r i ng .  The e s t i ma t e s  a re 
subj ect to two types of e r ro r - - samp l i ng and non s amp l i ng ( e . g . , 
non respon se b i a s ) . A d i scu s s i on of  t he s u rvey i s  p rov i ded i n  Append i x  
D .  

Fi gure 4 . 2 Percent of Doctora l Sci ence and Engi neeri ng Facu l ty 
Ho l di n g  Tenured Pos i t i ons , by Ran k  and Sex , 1 977  

1 0o r  

ao r 

20 t-

Q l.. 
Profes s or As s oci ate 

Professor 
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TAB L E  4 . 1 7  Ten ure Status of Assoc i ate Pro fessors Hol d i nQ Sc i ence and Engi 
neeri ng Ph . D • s  by F i el d of Emp l oyment and Sex i n  1 975 and 1 977 

* 
N umber and Percent i n  Tenured Pos i t i on s  

F i el d  o f  1 97 5  1 97 7 
Emp l oymen t  Men Women Men 

Al l S c i ence and 
E n g . F i el d s  2 5 , 1 36 2 , 097 28 , 7 5 5  

7 7 . 8  7 1 . 3  8 1 . 9  

Ma thema t i c s  2 , 57 3  1 34 3 , 098 
81 . 9  74 . 9  88 . 2  

Comp u te r  S c i ences 2 7 3  290 
74 . 8 68 . 6  

P hy s i c s /A s tron . 1 , 956 35 2 , 1 81 
81 . 3  1 00 . 0  88 . 2  

C hemi s try 2 , 406 2 1 € 2 , 49 3  
8 5 . 4  78 . 3 89 . 1  

Ea rth S c i ences 1 , 07 6  2 3  1 , 1 2 5 

68 . 8  1 00 . 0  7 9 . 0  

E n g i neeri ng 3 , 054 3 , 1 76 

80 . 4  80 . 5 

Ag ri cu l tural  Sc i . 1 , 5 5 5  1 2  1 , 6 1 6 

82 . 7  1 00 . 0  8 1 . 1  

Med i ca l  S c i ences 800 1 33 1 , 1 62 

6 3 . 7  5 5 . 0  67 . 6  

B i o .  Sc i ences 4 , 7 3 7  528 5 , 2 1 8 

80 . 1 72 . 9  80 . 9  

P syc hol ogy 2 , 2 74 422 2 , 5 08 
7 0 . 8  65 . 8  7 7 . 6  

Soc i a l  S c i en c e s  4 , 432 594 5 , 888 

74 . 7 7 3 . 3  82 . 6 

*
Percen t i s  ba s ed on t h e  numb er who repor ted tenure s ta t u s . 

S o u rc e : S u rvey o f  Doc tora te Rec i p i en t s , Na t i o n a l  Resea rch Counc i l 

Women 

2 , 250 
7 2 . 9  

1 64 
82 . 0  

1 5  
1 00 . 0  

3 1  
66 . 0  

1 69 
7 6 . 1  

1 8  
1 00 . 0  

1 2  
1 00 . 0  

200 
65 . 1  

6 1 2 
6 5 . 9  

485 
7 0 . 6 

844 
7 9 . 4  

T h e  s ta t i s t i c s  i n  t h i s ta bl e a re we i g h ted e s t i ma tes , d e r i ved from 
a s amp l e  s u rvey o f  6 5 , 000 P h . D • s  i n  s c i ence and e n g i nee r i ng . The 
e s t i ma te s  �re s u bj ec t  to  two types of erro r. - - samp l i ng a n d  non
s amp l i n g ,  ( e . g . , ron - re s p o n se b i a s ) . A d i s c u s s i on o f  the s u rvey 
i s  p ro v i ded i n  A ppen d i x D .  
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TAB LE 4 . 1 8A 1 975 Tenure Status of Assoc i ate Professors Hol d i ng Sci ence and En-
g i neeri ng Doctorates by F i el d of Empl oyment ,  Sex and Ph . D . Cohorts 

* Number and Percen t i n  Ten ured Pos i ti on s  

1 950-59 P h . Ds 1 960-69 P h . Ds 1 970- 72 P h . Ds 

F i el d  o f  
Emel olment  Men �:omen Men Won,en Men Women 

To ta l 2 , 290 294 1 8 , 1 0 1 1 , 302 3 , 81 4 347 
9 1 . 7  7 3 . 1 82 . 6  74 . 0  60 . 3  60 . 0  

Ma thema t i c s  1 49 1 , 925 1 03 4 1 5 1 9  
85 . 6  87 . 9  78 . 6  62 . 9 52 . 8  

P hys i c s /As tron . 1 37 1 2  1 , 655 23 1 64 
1 00 . 0  1 00 . 0  85 . 1  1 00 . 0  60 . 1  

C hem i s try 346 50 1 , 827 1 34 1 33 1 1 
1 00 . 0 1 00 . 0  84 . 9  7 5 . 3 61 . 0  40 . 7  

Earth Sc i ences 85 831  2 3 1 60 
1 00 . 0  72 . 3  1 00 . 0  53 . 9  

Eng i neeri ng 227 2 , 444 31 7 
1 00 . 0  86 . 5  5 1 . 5  

Agri c u l tura l Sci . 224 1 , 046 1 2  285 
1 00 . 0  84 . 9 1 00 . 0  67 . 1  

Medi ca l Sci ences 1 1 5  3 1 5 1 0 70 1 56 32 
77 . 7  5 1 . 7  67 . 9  68 . 6  49 . 8 52 . 5  

B i o .  Sc i ences 6£2 95 3 , 41 6  299 526 51  
92 . 1 7 5 . 4 81 . 9  7 0 . 7  61 . 1  58 . 6  

P syc ho l ogy 1 39 66 1 , 7 37 266 398 90 
59 . 4  7 9 . 5 79 . 0  62 . 3  56 . 1  68 . 7  

Soc i a l  Sci ences 246 40 2 , 7 1 0  372 1 , 260 1 44 
1 00 . 0 56 . 3  82 . 4 84 . 4  64 . 5 61 . 0  

*Percent i s  bas ed on the number who reported tenu re s ta tu s . 

Note : Computer Sc i ences a re not s hown here due to the sma l l  number of cases ; 
cohorts p r i or to 1 950 and after 1 974 have been exc l uded for the same 
reason . 

Source : Survey of Doctora te Rec i p i ents , Nat i ona l  Research Counc i l 
The s ta t i s t i c s  i n  thi s ta bl e are we i g hted es t i mates , deri ved from 
a s amp l e s u rvey of 65 , 000 Ph . D ' s  i n  s c i ence and engi neeri ng . The 
e s t i ma tes are s u bj ect to two types of error - - samp l i ng and non
samp l i ng ,  ( e . g . , non - res ponse b i a s ) . A d i scus s i on of the s urvey 
i s  pro v i ded i n  Append i x  D .  
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TABLE 4 . 1 88 1 977 Tenure Status of Assoc i ate Profes sors Hol di ng Sci ence and En
g i neeri ng Doctorates by F i e l d of Empl oyment , Sex and Ph . D . Cohort 

Number and Percent i n  Tenured Pos i t1 ons 

1 950-59 Ph . Ds 1 960-69 Ph . Os 1 970-72 Ph . Ds 

F i el d of 
Eml!l oyment Men Women Men Women Men Women 

Tota l 1 , 992 278 1 7 , 1 1 0  1 , 81 6 8 , 704 746 
92 . 4  86 . 1  86 . 6  75 . 8 72 . 6  65 . 4  

Mathemati cs 1 39 7 1 , 907 1 1 1 1 , 002 39 
1 00 . 0  1 00 . 0 92 . 7  88 . 1  79 . 1  65 . 0  

Phys i cs/Astron . 1 67 7 1 , 568 24 391 
1 00 . 0  1 00 . 0  90 . 7  60 . 0  74 . 9  

Chemi stry 205 30 1 , 822 1 1 9 379 20 
1 00 . 0  1 00 . 0 90 . 7 76 . 8  76 . 0  54 . 1  

Earth Sci ences 38 731  1 8  356 
1 00 . 0  84 . 7  1 00 . 0  68 . 1  

Engi neeri ng 1 28 2 , 229 779 
1 00 . 0  88 . 8  63 . 9 

Agri cul tura l  Sc i . 1 91 882 1 2  543 
1 00 . 0  83 . 6  1 00 . 0  72 . 7  

Med i cal  Sci ences 1 1 2 38 648 7 1  353 57 
68 . 3  1 00 . 0  66 . 7 68 . 9  66 . 2  52 . 3  

B i o .  Sci ences 625 84 3 , 288 352 1 , 1 82 1 2 1 
91 . 9  65 . 1  84 . 0  64 . 9  69 . 0  65 . 1  

Psycho l ogy 1 51 45 1 , 438 280 91 9 1 60 
72 . 9  1 00 . 0  82 . 8  75 . 1  7 1 . 5  59 . 5  

Soc i a l  Sc i ences 2 36 67 2 , 597 389 2 , 800 349 
1 00 . 0  1 00 . 0  89 . 4  87 . 0  76 . 2  72 . 9  

P ercent i s  ba s ed on the number who reported tenure s ta tus . 

Note : Computer Sc i ences a re not s hown here due to the sma l l number of cases ; 
cohorts pri or to 1 950 and after 1 974 have been excl uded for the same 
reason . 

Source : Survey of Doctorate Rec i p i ents , National Research Counc i l  
The s tati s ti cs i n  t h i s ta bl e are we i g hted e s t i mates , deri ved from 
a s amp l e  s urvey of 65 , 000 Ph . o • s  i n s c i ence and eng i neeri ng . The 
e s t i ma tes a re s u bj ect to two types o f  erro r - samp l i ng and non-
samp l i ng { e . g . , non-response bias ) . A d i scuss i on of the s u rvey 
i s  p rov i ded i n  Appendi x D .  
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Esti mates of re search potential are based on prior 
productivity ,  ord ina rily measured by publicat ion and 
c itation counts , the latter co nsidered a proxy measure of 
quality. Citati on c ounts suf fer from a variety of wel l
recognized methodologica l problems having to do with 
ordering of authors • name s ,  c itations to review articles , 
and frequency of re ferences t o  erroneous results . 
Productivity mea sure s  us ing cit at ion count s  must therefore 
be eva luated with ca ution. 

studies comparing the productivity of men and women 
facult y  have yi elded ambiguous and sometimes contradictory 
re sult s .  One ma jor study of a nationa l sample of faculty 
(Bayer 1 9 7 0: 1 5 )  f ound that 2 percent of the women and 1 1  
perc ent of the me n  had publ ished 2 1  or more a rticle s ,  and 
that 6 3  perc ent of the women and 39 percent o f  t he men bad 
not publ i she d any re search papers . These results are to be 
expected for a nationa l sample , taking into account the 
relative distribution of ma le and fema le fa culty among types 
of institutions and ranks documented in this chapter . 
Stud ies controlling for rank, f ield , and institution give 
quite d i f ferent re su lts , finding little or no difference in 
publ icat ion ra tes (e . g . , Loeb and Ferber , Har gens ) or higher 
publ ication rates for ma rried women than for unmarried women 
and ma rr ied or unmarried men ( Simon, Clark, and Galway) . 

For the spec i f ic case of science faculty, factors such 
as access to appropriate research facili ties , divis ion of 
time between undergraduate and graduate teaching 
re spons ibi litie s ,  and especia l ly ava ilab il ity of graduate 
and other research a ssistants may be of far greater 
s ignficance to prod uct ivity than rank or other var iables 
which have been controlled in the studie s cited above .  We 
have not found a ny stud ies that control for t hes e factors or 
indeed consider t hem. 

As we have shown in this cha pter ,  the distribution of 
wome n faculty in research departments is such that 
productivity compa ri sons between men and women of similar 
age and exper ience in the same f ield and inst itutions , and 
thus with comparable re search opportunities , are virtually 
impossi ble . 

A live ly i llustration of this difficulty is found in 
Career Achi evements of NDEA Fellow_! (NRC , 1 9 7 7a)  which 
re port s  lower publ ication and ci tation rates for women who 
were Nationa l De fense Education Act fellows than for men. 
I n  nea rly a l l  fi elds , the average number of publications and 
c itations for men fe llows exceeded those for women by 50 
percent or more . It also report s ,  however ,  a mean sa lary 
diff erential of approximate ly 2 5  percent for the two groups ,  
which is far too la rge to be e xplained by sex discriminat ion 
2!£ � ·  Clearly, the ma le and fema le fe l lows , presumably 
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quit e evenly ma tched at the outset , must have had di fferent 
careers providing ve ry dif fe rent opportunities for research . 

It appears like ly that compa risons o f  thi s type serve 
more as indicators of inequa lity in initial appointments and 
late r promotions , with attendant di fferences o f  acces s to 
gradua te students , fac ilities , a nd fund ing , t han as measures 
of i nherent sex di fferences in research capabi lity . 
Cert ainly , the most care ful ly control led studies of 
prod uctivity do not suggest a signif icant advantage for 
either sex. 

Appointme nt and tenure decis ions are not usually based 
on stati stical c ompa ri sons b ut on indi vidua l j udgments of a 
g iven person ' s  pe rformance . That performance may or may not 
be a ffected if the person i s  a n  i solated phenomenon , a 
toke n; none of the studies of comparative productivity have 
take n  account of thi s  possibi lity. 

The dangers of tokenism cut both ways , as Kanter ( 1 977)  
has pointed out: the token person may , by the pressures of 
being an outside r , be forced into behaving in 
uncharacter ist ic and counte rproduct ive ways but the ma jority 
group may then respond s imi la r ly. Unti l an occas ional ma jor 
research department can assemble at least a critical mass of 
wome n faculty-- something of the order of one-third of its 
members,  accord ing to Kanter ' s  hypothesi s--we do not be lieve 
stud ies of compa rative performa nce wi l l  have much val idity. 

Faculty Salaries 

sala ry dif f erences between men and women are widespread 
in a ll occupations a nd at all e ducationa l leve ls . Academic 
salaries are no exception but the e xtent of the differences 
has been di f f icult to determine . The re ason is this : 
breakdowns by fi eld , instit utiona l category ,  and years of 
serv ice , etc . , yie ld so few women in most cel l s ,  at least in 
the sciences , that multivariate regres sion analyses are 
o fte n requi red . A deta iled study by Darland � al . used 
multivariate regre s s ion ana lysis with over 25 predictor 
vari able s to inves t i gate the extent to which male/fema le 
diff ere nces could be explained by relatively objective 
factors , such as highest degree earned , differences in 
perf orma nce , etc .  The study found that women were typically 
paid about $ 1 50 0  les s  than the predicted salary for a ma n  
with the same attr ib utes (Dar land et al. , 1 97 3 ) . The 
analyses were ba sed on a la rge-scale national survey 
conducted by the Carnegie Commi s s ion in 1 9 6 9 .  In thi s 
s ect ion, we wi l l  examine more recent sal aries of men and 
wome n faculty,  and the extent to which salary differences 
may have narrowed between 1 973 and 1 9 7 7 . 
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I n  1 97 7  men • s  academic salar ies overal l  exceeded women • s  
by approximate ly 2 0  pe rcent , with a sl iqhtly better record 
in public i nstitut ions and a s l iqht ly worse one in pr ivate 
one s , correspondinq to othe r d i f f e rences such as rank 
dist ribution . The maqnitude of the e f f ect is due in part to 
wome n ' s concentration at lower ranks , a nd is often ascribed 
to t he fact tha t re lative ly more of them are in lower-paid 
f ields . As we shall demonstrate , s uch deduct ions are not 
nece ssari ly val id. 

In Tables 4 . 1 9A-C we examine median sa lar ies f or men and 
wome n faculty by rank for those science fields containinq 
enouqh women to make the compa ri son at a l l , and we examine 
as well the trends between 1 9 73 a nd 1 97 7 . At the ful l  
professor leve l ,  whe re wome n ha ve suf fered la rqer percentaqe 
and dollar di f f e re nc es t han i n  othe r ranks , t hree fields 
(che mi st ry ,  medi ca l  science s ,  and psycho logy) show larger 

d isc repa nc ies in 1 97 7  than in 1 9 7 3 .  In other fields there 
va s some reduction of the di f fere nce in 1 9 7 5  fol lowe d by 
la rqer qaps in 1 9 7 7 .  The dolla r di fferences for men and 
wome n full profe s sor s were at least S 2 , 5 0 0  in every field 
and reached $6 , 2 0 0  i n  chemi stry. The trends are not the 
s ame at other rank s .  Me sti ll not e  an increas inq salary 
a dvantaqe for men in chemi stry and fa irly l arqe 
diff erent ia ls i n  the medica l science s .  Two f i elds-
psycholoqy and physi cs--show re latively small qaps at 
as sociate and a s s i stant ranks by 1 9 7 7.  

When we examine the data by Ca rneqie Clas s i f icat ion o f  
i nst itutions • a s  i n  Table 4 . 20 , we have a lmost n o  fi elds 
l e ft for comparison in Research universities I and I I , as 
miqht be expected from rank d i stributions discussed earlier . 
Assi stant professors • s alari es s hou ld show the f astest 
response to cha nqe , and are the ones qi ven here for the 
1 9 70- 1 97 4  and 1 9 75- 1 976 Ph . D .  cohorts in 1 9 7 7 .  Improvement 
f or the later cohort is qene ra l ly not dramatic , except in 
chemistry in the cateqor y of "ot he r  instituti ons , "  and in 
ps yc ho loqy i n  Re sea rch Unive rs ities I where there is a 
s urprisinq reversa l of t he d i f f e rence , the only one we have 
noted . Psycho logy i n  11 othe r "· institutions , however , has 
l owe r  sa lari es f or the more recent women doctorates ,  and 
s oci ology s hows no s iqnif icant chanqe . 

we have also examined simi lar data for all ranks , Ph. D. 
coho rts , and i nstit uti ona l cateqories . T.he data are not 
r eproduced here beca use of their complex ity , but they seem 
to hold no ma j or surprise s .  I n  all ca se s  wome n ' s  sa larie s  
a re lowe r tha n men • s : in many area s the differentials are 
larqest for the 1 9 6 0- 1 96 9  Ph . D . cohort . 

It should be pointed out here , as we l l , t hat an 
extr aneous factor is operati nq to affect the s alar ies of 
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Tab l e  4 . 1 9A Tren d s  i n  Med i an Facu l ty Sa l a ri e s  o f  S c i ence Doctorates by Sex and F i e l d ,  
1 973- 1 977  

F u l l P rofe s sors 
1 973  1 97 5  1 97 7  

F i el d  o f  
Emp l oymen t* Men Women D i ff .  Men Women D i ff .  Men Women D i ff . 

Ma thema t i c s  $25 , 200 $22 , 400 1 2 . 5% $27 , 500 $24 , 600 1 1 . 8% $29 , 900 $ 26 ,800 1 1  0 6% 
( 2 , 67 7 )  ( 1 1 7 ) ( 3  ' 1 46 )  ( 1 46 )  ( 3 , 3 1 5 )  ( 1 5 7 )  

Chemi s try 22 , 900 1 8 , 700 22 . 5 24 , 800 2 0 , 700 1 9 . 8  28 ' 1 00 2 1 , 900 28 . 3 
( 3 , 1 86 )  ( 1 26 )  ( 4 , 36 6 )  ( 1 62 )  { 4 , 394 ) ( 20 1 ) 

Med i ca l  S c i ences  27 , 300 24 , 200 1 2 . 8  30 , 500 2 5 , 800 1 8 . 2 33 , 400 28 , 500 1 7 . 2  
( 1 , 625 ) ( 79 )  { 2 , 207 ) ( 1 40 )  { 2 , 089 ) ( 1 89 )  

B i o l og i c a l  S c i . 24 , 1 00 20 , 600 1 1  . a  26 , 200 23 , 300 1 2 . 4  29 , 600 25 , 900 1 4 . 3  
{ 7 , 1 69 )  ( 53 3 )  { 7 , 889 ) { 653 ) ( 7 '  797 ) ( 5 1 0 ) 

P sychol ogy 24 , 600 22 , 900 7 . 4  26 , 800 25 , 200 6 . 3 30 , 500 28 , 000 8 . 9  
{ 3 , 1 26 )  ( 288 ) { 4 , 01 0 )  ( 342 ) { 3 , 854 ) ( 387 ) 

S o c i a l  S c i ences 24 , 400 20 , 800 1 7 . 3  26 , 900 23 , 800 1 3 . 0  30 , 300 26 , 800 1 3 . 1 
{ 6 , 720 ) ( 354 ) { 8 , 0 1 4 )  ( 51 0 )  { 8 , 289 ) ( 55 3 )  

*Med i an s  were n o t  c a l cu l a ted fo r fi e l ds  wi th fewer than  1 0  fema l e  res ponden ts . 

Notes : Ac adem i c s a l a r i e s  fo r 9- 1 0 mon ths have been a dj u s ted to fu l l -year eq u i v a l en ts . Da ta are for those f u l l 
t i me emp l oyed a t  four-yea r c o l l eges , un i ve r s i t i es , or  med i ca l  s c ho o l s .  Numbe r s  i n  paren theses i nd i cate 
we i g h ted number of i n d i v i d ua l s report i n g s a l a ry .  

S o u rce : S u rvey of Do c to ra te Rec i p i en ts , Na t i on a l  Research Coun c i l 
The s ta ti s t i cs  i n  th i s  tab l e  a re we i g h ted e s t i mates , der i ved f rom a sampl e s u rvey of 65 , 000 P h . D . • s 
i n  s c i en c e  a n d  e n g i neeri n g . The  s ta t i s t i cs  a re s ubj e c t  to two types o f  error - - sampl i ng a n d  non
sampl i ng ( e . g . , n on - re s pon s e  b i a s ) . A d i s c u s s i on o f  the s u r v ey i s  prov i ded i n  Appen d i x D.  
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Tab l e  4 . 1 98 Trends  i n  Medi an  Fac u l ty Sa l ari es  of Sci ence Doc torates by Sex a n d  F i e l d ,  
1 973- 1 977 

F i el d o f  
Empl oymen t* 

Ma thema t i cs 

Phys i cs 

Chemi s try 

Med i ca l  Sc i ences 

B i o l og i ca l  S c i . 

P syc hol ogy 

Soc i a l  S c i e nces 

As soc i a te P ro fes sors 
1 973 

Men Women D i ff .  

$ 1 8 , 600 $ 1 7 , 600 5 . 7% 
( 2 , 424 ) ( 1 4 1 ) 

1 8 , 500 1 7 , 800 3 . 9 
( 1 , 935 ) ( 45 )  

1 7 , 400 1 6 , 400 6 . 1 
( 2 , 2 1 7 )  ( 1 50 )  

2 1 , 000 1 9 , 900 5 . 5 
( 1 , 036 ) ( 1 37 )  

1 8 , 600 1 7 , 500 6 . 3 
( 5 , 1 41 ) ( 609 ) 

1 8 , 500 1 8 , 400 0 . 5 
( 2 ,453 ) ( 35 1 ) 

1 8 , 600 1 7 , 600 5 . 7  
( 4 , 703 ) ( 52 1 ) 

1 975  

Men Women Di f f .  

$20 , 300 $ 1 9 , 200 5 . 7% 
( 3 , 067 ) ( 1 75 )  

20 , 1 00 1 9 , 500 3 . 1 
( 2 , 449 ) ( 44 ) 

1 9  ' 600 1 8  ' 1 00 8 .  3 
( 2 , 7 1 5 )  ( 240 ) 

2 3 , 1 00 2 1 , 200 9 . 0 
( 1 , 281 ) ( 24 1 ) 

20 , 200 1 9 . 500 3 . 6 
( 5 , 724 ) ( 648 ) 

20 , 1 00 1 9 , 800 1 . 5 
( 3 , 2 1 4 )  ( 592 ) 

20 , 200 1 9 , 700 2 . 5 
( 5 , 81 2 ) ( 769 ) 

*Med i an s  were not ca l c u l a ted for fi e l ds wi th fewer �han 1 0  fema l e  res pondents . 

1 977  

Men Women Di ff . 

$22 , 200 $21 , 500 3 . 3% 
( 3 , 384 ) ( 1 87 )  

22 , 300 2 1 , 900 1 . 8 
( 2 , 320 ) ( 55 )  

22 , 1 00 20 , 200 9 . 4  
( 2 , 57 5 )  ( 1 89 )  

26 , 000 23 , 300 1 1 . 6 
( 1 , 599 ) ( 276 )  

22 . 800 22 , 500 1 . 3 
( 5 , 826 ) ( 795 ) 

22 , 300 22 , 1 00 0 . 9  
( 3 , 1 24 )  ( 622 ) 

22 , 500 22 , 000 2 . 3  
( 6 , 51 1 )  ( 990 ) 

Note : Academ i c s a l a r i e s  for 9- 1 0  mon th s ha ve been a dj u s ted to fu l l -ye a r  eq u i va l ents . Da ta a re fo r thos e 
fu l l - t i me emp l oyed a t  fou r-yea r col l eges , u n i vers i ti es ,  o r  med i ca l  s c hoo l s .  N umbers i n  pa ren theses 
i n d i ca te we i g h ted n umber o f  i nd i v i du a l s re porti ng s a l a ry .  

S o u rce : S u rvey o f  Doc to ra te Rec i p i ents , N a t i on a l  Re sea rch Coun c i l .  
T he s ta t i s ti cs i n  t h i s tab l e a re we i g hted e s t i ma tes , deri ved from a s amp l e s u rvey o f  65 , 000 P h . D . ' s  
i n  s c i en ce and e n g i neeri n g . The s ta t i s t i cs a re s ubject to two types o f  e rro r - - s ampl i ng and non
s am p l i n g ( e . g . , non - re s po n s e  b i a s ) .  A d i s c u s s i on o f  t he s urvey i s  prov i ded in Append i x  0 .  
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Tab l e 4 . 1 9C T re n d s i n  Med i an Facu l ty Sal a ri e s  of  Sc i ence Doctorates by Sex and F i e l d ,  
1 97 3 - 1 9 7 7  

F i e l d 
Emp l oymen t* 

Ma thema t i cs 

P hys i c s 

C hemi s try 

Med i ca l  S c i ences 

B i o l og i ca l  Sc i . 

P sychol ogy 

Soc i a l  S c i ences 

As s i s ta n t  P ro fes sors 
1 973  

Men Women Di ff . 

$ 1 5 , 300 $1 4 , 600 4 . 8% 
( 2 , 7 72 }  ( 205 } 

1 5 , 300 1 4 , 900 2 . 7  
( 1 , 631 }  ( 66 }  

1 5 , 1 00 1 4 , 1 00 7 . 1 
( 1 , 732 } ( 1 40 }  

1 7 , 400 1 5 , 600 1 1 . 5  
( 1 , 06 1 } ( 1 64 }  

1 5 ,600 1 5 , 000 4 . 0  
( 4 ,803 } ( 75 6 }  

1 5 , 400 1 5 , 300 0 . 6  
( 2 , 399 }  ( 698 } 

1 5 , 500 1 4 , 900 4 . 0  
( 4 , 1 69 }  ( 637 } 

1 975  

Men Women D i ff .  

$ 1 6 , 600 $1 6 , 200 2 . 5% 
( 2 , 736 }  ( 207 } 

1 6 , 600 1 6 , 000 3 . 8  
( 1 , 2 55 } ( 79 }  

1 6 , 500 1 5 , 200 8 . 6  
( 1  ,879 } ( 1 97 }  

1 9 , 1 00 1 8 , 300 4 . 4  
( 1 , 259 }  ( 261 } 

1 7 , 200 1 6 , 500 4 . 2  
( 5 t 1 27 } ( 1 t 1 54 ) 

1 6 , 600 1 6 , 600 0 . 0 
( 2 , 72 7 } ( 1 , 007 ) 

1 7 , 000 1 6 , 600 2 . 4  
( 5 , 1 34 }  ( 1 , 058 ) 

*Med i a n s  were n o t  ca l c u l a ted fo r fi e l d s  w i th  fewer than 1 0  fema l e  responden t s . 

1 97 7  

Men Women D i ff .  

$ 1 8 , 000 $ 1 7 , 300 4 . 0% 
( 2 , 322 ) ( 2 54 ) 

1 8 , 300 1 8 , 1 00 1 . 1 
( 1 , 368 ) ( 7 1 }  

1 8 , 300 1 7 , 1 00 7 . 0  
( 1 , 93 1 ) ( 2 5 5 }  

2 1 , 000 1 9 , 900 5 . 5 
( 1 , 358 )  ( 293 ) 

1 9 , 1 00 1 8 , 400 3 . 8  
( 5 , 293 ) ( 1 , 36 1 ) 

1 8 , 1 00 1 8 , 000 0 . 6 
( 2 , 79 1 ) ( 1 , 1 78 )  

1 8 , 400 1 7 , 900 2 . 8  
( 5 , 622 ) ( 1 , 469 } 

No te s : Academi c s a l a ri es fo r 9- 1 0 mon th s  have been a d j u s ted to fu l l -yea r eq u i va l en ts .  Da ta a re fo r tho s e  fu l l 
t i me emp l oyed a t  fo u r -yea r co l l eges , u n i vers i t i e s , o r  med i c a l  s c hool s .  N umbers i n  p a ren theses 
i n d i ca te we i g h ted n umber o f  i n d i v i du a l s  reporti n g  s a l a ry .  

S o u rce : S u rvey o f  Docto r a te Rec i p i e n ts , Na t i o n a l  Res earch  Coun c i l .  
The s ta t i s t i c s  i n  t h i s ta b l e a re we i g h ted es t i ma tes , de r i ved from a sampl e s u rvey of  65 , 000 P h . D . ' s 
i n  s c i en c e  a n d  en g i n eeri n g . The  s ta t i s t i c s  a re s u bj e c t  to two types of e rro r - - sam p l i ng a n d  non
sampl i n g ( e . g . , n on - res pon s e  b i a s ) . A d i s c u s s i on o f  t he s u rvey i s  p ro v i ded i n  Append i x  D . 
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TABLE 4 . 20 Median Annual Salaries o f  Full-Time 
Employed Ass istant Professors Holding 
Sc ience Doctorates by Sex , Carnegie 
Classificat ion* o f  University , Field , and 
Ph . D .  Cohort , 19 7 7  

Res earch U n i vers i t i es 

1 97D- 74 Ph . D . ' s  1 975-76 Ph . D . ' s  

F i e l d+ Men Women Di ff . Me n  Women D i f f .  

Mathemati cs S l B , SOO S l B , 400 D. 52: $ 1 7  , 3DD 
( 33 7 )  ( 27 )  ( 9 1 ) 

B i o l ogy 1 9 , BOO l B , BOO 5 . 5% 1 7 , 5DD 
( 7 1 1 )  ( 1 2 7 )  ( 1 00 )  

P sycho l o gy 1 B , 9DD 1 B , 3DD 3 . 22: 1 7 , 4DD S l B , OOD - 3 . 41 
( 296 ) ( 1 1 6 )  ( 1 23 )  ( BD )  

Soc i o l ogy 1 9 , 5DD 1 9 , 300 l . D% 1 B , 300 1 7 , 00D 7 . 1 %  
( 7 1 4 )  ( 1 9G )  ( 4S9 ) ( 33 )  

Res earch U n i vers i ti es I I  

B i o l oqy S2D , OOD S l B ,DOO l D . O% S l 7 ,4DD 
( 354 ) ( 44 )  ( 1 29 )  

Soc i o l ogy 1 B , 90D 1 7  , 9DD 5 . 3% 1 7 , 600 1 7 ,500 D . 6% 
( 37 5 )  ( 5 7 )  ( 232 ) ( l D l ) 

Other I ns t i tuti ons 

Mathema t i cs S l B , 300 $ 1 7 ,400 4 . 9% $ 1 6 , 1 00 $ 1 5 , 7DO 2 . 5% 
( 79B) ( B 7 )  ( 49 3 )  ( 4 7 )  

P hys i cs 1 7 , 700 1 7 , 400 1 . 7% 1 4 , 500 
( 434)  ( 2B )  ( 1 40 )  

Chemi s t ry l B , l OO 1 5 , 900 1 4 . 4% 1 7 , 1 00 1 7 , 000 0 . 6% 
( 780 )  ( 1 04 )  ( 22 1 ) ( 35 )  

Med i ca l  
Sc i ences 20 , 700 20 , 300 1 . 9% 1 9 ,DDO 

( 320 )  ( 79 ) ( 1 4 3 )  

B i o l ogy 1 B ,400 1 7 , 500 4 . 9% 1 6 , 500 1 6 , 000 3 . 0% 
( 1 , 7 7 3 )  ( 3g4 ) ( 506 ) ( 1 55 )  

Psyc ho l ogy 1 B , 200 l B ,OOO 1 . 1 % 1 6 , BOO 1 6 , 400 2 . 3% 
( l ,OBO ) ( 42 0 )  ( 652 ) ( 2 1 2 ) 

Soc i o l ogy 1 B , 400 1 7 , BOO 3 . 3% 1 7 , 600 1 7 , 1 00 2 . 9% 
( l , B51 ) ( 456 ) ( 1 , 609 ) ( 42 5 )  

*The Carneg i e  c l as s i fi c a t i on , l i ke t h e  AAU a nd R & D ra n k i ngs , rates e n t i re 
i ns t i t u t i ons of h i gher educa t i on by i nd i ces a s sumed to mea s u re qua l i ty .  I t  
d i s t i ngu i shes doc tora te-gra n t i ng i ns t i t u t i ons i n  terms of federa l fi nanc i a l  
s u pport and number o f  P h . D . ' s  awarded . The two c a tegori es ra ted h i ghes t ,  
Resea rch U n i vers i t i es I and Resea rch U n i vers i t i es I I ,  conta i n  5 2  and 40 u n i 
v e rs i t i e s respec t i v e l y  ( Ca rneg i e ,  1 97 3 ,  pp . 1 - 7 ) . ( Used wi th permi s s i on .  
Copyri g h t () 1 976  by the Ca rneg i e  Founda t i on for the Advancement o f  Teach i ng . ) 

+The f i e l d s s hown a re those i n  wh i ch the number of women as s i s ta n t  professors 
was s u ff i c i ent to permi t a breakout by c l a s s i f i c a t i on o f  u n i vers i ty .  

- - - I nd i c a tes fewer than 1 0  s amp l e  i nd i v i d ua l s  repo rti ng s a l ary .  

Note : Academi c s a l a ri es for 9- 1 0  mon ths have been adj us ted to ful l -yea r  
eq u i v a l ents . 

Source : Survey of Doctora te Rec i p i ents , N a t i o n a l  Resea rc h  Counc i l .  
The s ta t i s t i c s  i n  thi s t a b l e a re we i g hted e s t i ma te s , deri ved from 
a s amp l e  s u rvey of 6 S , ODO Ph . D ' s  i n  sc i ence and eng i neer i ng .  The 
e s t i ma tes a re s ubj e c t  to two types o f  error - samp l i ng and non-samp l i ng ,  
( e . g . , non- response b i a s ) .  A d i s c u s s i on o f  the su rvey i s  provi ded i n  
Append i x  D .  
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recent Ph . D. • s .  When sex, marital status and employment 
s ector were cont rolled in the NRC survey of 1 9 7 1 - 1 9 7 5  
biomedical and be hav iora l scient ists , '  i t  was found that 
within each fie ld , the med ian sa laries of s ingle men and 
wome n and ma rried women did not dif fer greatly or 
cons iste ntly but in both fie ld s  and in every employment 
sector , ma rried men (who are most Ph . D . ' s ) earned more than 
t he ot he rs .  The dif fe rence s are shown in Tab le 4 . 2 1 .  
With i n  academic inst itut ions , ma rri ed men had a dist inct 
salary advantage . 

Discuss ion of Find ings 

I n  thi s chapter , we examined recent trends in the 
stat us of wome n on science fac ultie s with respect to changes 
i n  numbers , rank , tenure , a nd salary , and have given some 
atte nt ion to changin g distr ibuti on along types of 
inst ituti on. Comple x inter-relationships among these 
f actors make it d iff ic ult to def i ne and eva luate real 
change . Equality in employment , promotion ,  and salary 
pres uppo se s  that individua ls a re compa rable in abi l ity , and 
i n  most univers ities �nd many co lleges , abi lity is defined 
largely in terms of re sea rch productivity. The latter is 
c rit ical ly dependent , in the case of experimenta l sciences , 
on the particular in st it utiona l envi ronment. studies 
c omparing re sea rch productivity of men and women show little 
or no di ff erenc e  whe n prope rly contro l led for field and 
institutional cate gory ( in addit ion to the more obvious 
vari ab les of age , ra nk, etc . ) . b ut none have taken account 
of unique ly i mporta nt factors such a s  accessibility of 
re sear ch funding , gradua te students , or re search ass istant s .  
The ma jority of wome n sc ientists are not i n  the institut ions 
whe re most re search is done , and not in pos iti ons with 
oppo rt un ities for independent re sea rch init iat ives . 

Nonethe les s , it is c lear that the increase in women 
P h. D . ' s  which bega n in the s i xtie s ha s been followed by an 
increa se in the ir presence among sc ience f aculties . The 
ga ins in total numbers of new academic positions for women 
s c ie nt ists , and e specia l ly the gains i n  tenure d posit ions , 
are mode st , a nd indeed a lmost invi sible when viewed as a 
fraction of the tota l of approxi mately 1 20 , 0 0 0  faculty 
pos iti ons . But in the top resea rch univers it ies , with a 
steady or dec lining population , there have been some quite 
real i ncreases , and that fact has importance beyond the 
magn itude of the numbe rs . These are the inst itutions which 
are the pace-s ette rs , and t he finding that women account for 
3 5  percent of the growth i n  the i r  sc ience facult ies s ince 
1 9 7 3 i s  important . In view of the very limited numbers of 
avai lable positions in most of these departments , and of 
the i r  very high qua l ity standards , the large fract ion of 
wome n in the se new positi ons i s  evidence of a di fferent 
cliaate of opportunity . Perhaps the most important a spect 
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loQ 
VI 

TABLE 4 . 21 Median Salarie s of 1 9 7 1 - 1 9 7 5  Ph . D . ' s  Who Are Employed Full-Time or Hold 
Postdoctoral Appointments by Sex , Marital Status , and Employment Sector 

Post- Full -Time 
doctorals Employed 

Total Acad . Govt . Indust . 

Biomedical Sciences Ph . D . ' s  

Men 
Married $ 1 2 , 2 00 $ 2 0 , 2 C O  $ 19 ,_600 $ 2 2 , 1 00 $ 2 3 , 3 00 

Single 1 2 , 000 18 , 500 17 , 800 2 0 , 2 0 0  2 2 , 900 
Marital Status Unknown 14 , 2 0 0  2 0 , 000 1 9 , 2 00 * * 

Women 
Married 1 1 , 900 18 , 100 17 , 600 2 0 , 2 00 2 1 , 4 00 
Single 1 1 , 5 00 18 , 2 00 1 7 , 9 00 2 1 , 4 00 * 

Marital Status Unknown * * * * * 

Behavioral Sciences Ph . D . ' s  

Men 
Married 1 3 , 2 0 0  2 0 , 100 1 9 , 600 2 1 , 6 00 2 5 , 3 00 

Single 11 , 2 00 19 , 600 1 8 , 4 00 1 9 , 900 2 1 , 00 0  

Marital Status Unknown * 2 0 , 600 2 0 , 000 * * 

Women 
Married 11 , 500 1 8 , 600 1 8 , 2 0 0  1 9 , 2 00 1 9 , 900 

Single 1 1 , 2 00 18 , 3 00 1 7 , 900 2 0 , 5 00 * 

Marital Status Unknown * * * * * 

*Median salaries based on fewer than 2 0  survey response s are not reported . 

SOURCE : Survey of Biomedical and Behavioral Scientists , National Research Counci l  

Other 
Sector 

$ 2 0 , 600 
1 9 , 600 

* 

* 
* 
* 

2 0 , 800 
1 9 , 600 

* 

2 0 , 000 
18 , 5 00 

* 
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to note is that we a re witness ing tbe gradual reversal of a 
very old tradition in these institutions. 

These changes have not occurred uniformly in all fields . 
In earth sciences , where total numbers of women are still 
very s na ll ,  they have increased dramatically ; in 
engineering , with still snaller numbers , the increase is 
almost as la rge but does not attain statistica l  
signif icance . The smallest changes , which are however a lso 
statistically insign if icant , have occurred in chemistry and 
mathematics . In the latter two f ields the proportions of 
women faculty at lead ing institutions are str ikingly at 
variance with the re lative ly large doctoral pool . A very 
few, very recent a ppointments i n  leading chemistry 
depa rtments (Rawls and Fox, 1 978) may, however • be the 
beginning of a new trend . 

It has been suggested that the apparent persistent sex 
biases in chemistry and mathematics departments may result 
from different distributions of the sexes among subfields . 
For example , if  women chemists disproportionately prefer the 
• softer" parts of their discipli ne or women mathematicians 
the less rigorous fields of theirs , then they may not in 
f act be el igible for the job openings which arise. The 
avai lable facts do not support thi s  interpretation. An 
examination of the d istribution of men and women doctorates 
among the subf ields of the two disciplines in recent years 
(Harmon, 1 977 , Appendix A) sh ows them to be essentially 
identica l except that in chemistry , women tend to s lightly 
favor the specia ltie s traditiona lly regarded as more 
rigorous , and to be signif icantly le ss likely than men to 
specia lize in organi c chemistry (about one- fourth of the 
women and one- third of the men specialized in this in 1 97 4 ) . 
A future study would do we ll to e xamine in detail the 
s ituations in mathematics and chemistry which seem to have 
specia l problems . 

In the great maj ority of colleges and universities that 
are not among the leading re search institutions , the numbers 
of women have increa sed at comparable rates . Here , as in 
the top institutions , the proportion of women assistant 
professors has near ly doubled.  The ir rate of promotion to 
associate profe ssorships corresponds roughly to the average 
proportion of women among ass istant professors over the 
four-year period , whi le in the re search universities that 
rate is very much higher . 

The lag in the granting of tenure to women , however , has 
persisted throughout the period under examinat ion. It 
becomes most e vident in the "other• category of institutions 
wher e the fraction of women promoted to ful l  professorships 
in a ll the sciences is actua l ly slightly below their a lready 
low presence in that group. A s lower advancement of women 
at the •othe r" institutions may be ,  in part , due to a 
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transfer of the best women at these institutions to the more 
prestigious ones . 

Differences in the sa laries of men and women faculty 
have followed the genera l  trend toward equalization , though 
change in this factor is bound to be les s rapid when women 
constitute large fractions of the new entrants to each rank. 
A nota ble exception occurs in chemi st ry ,  where the s alary 
differential has inc reased for all ranks , and in medi cal 
sciences for f ull and associate professors . As already 
noted in Chapter 3 ,  sa lary discrimination is especially 
seri ous because it is usually covert and cumulative . 

It is also hard to justify even on economic grounds : 
g iven the small numbers of women in most fields , the actual 
cost of correcting blatant inequalities would be small .  
Among full professors of chemi stry, where the difference in 
median salaries of men and women is far greater than in any 
othe r category, the added sa lary costs (e xcluding benefits)  
for men between 1 973 and 1 977 were about S SO million ; the 
difference between the actual sa laries paid to women 
professors i n  1 9 7 7  and the potentia l cost if their median 
s alaries had been equal to men ' s  would have been about $ 1 . 2  
million. Spread over four years and dozens of institutions , 
that cost is not prohibitive. 

More deta iled studies of salary equity are beyond the 
constraints of thi s  report . The data of the survey of 
Doctorate Recipients , however ,  could well be the subject of 
a more extended analysis offering the possibi l ity of 
relating sa laries to length of service . such a study is 
like ly to shed some light on the fl�through or " revolving 
door" assistant professorship ; if d isproportionately high 
fractions of women a ssistant professors (compared to their 
hiring and promotion rates )  are found to have entry level 
salaries , that would be an indication of abnormally high 
turnover . 

What of aff irmative action policies? There is no doubt , 
in our judgment , tha t the e xistence of equal opportunity 
laws , rega rdless of the ir actual enforcement , is primar ily 
responsible for the re lative increase in the numbers of 
women faculty and al so for the re lative improvement in 
sala ries , at least at the entry level. Current efforts to 
simplify and strengthen affirmative action enforcement have 
� ur  full support . Pa rticular attention needs to be paid to 
both tenure and sa la ry  equal ization ; internal initiatives 
with departments and institutions are preferable by far to 
legal action. The c osts of the latter for institutions are 
like ly to be highe r  than the cost of the necessary s alary 
adj ustments themselves.  For aggrieved individuals , the 
price of legal action is often measured in irreparable 
damage to profess iona l prospects as we l l  as in dollars they 
cannot afford. 
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NOTES 

1 Private commun ications to Comndttee members .  Amonq 
institutions that have expressed concern over this 
problem a re Ya le , Corne ll , I ndiana Univers ity, 
Princeton , the Univers ity of Mi nne sota , tbe univers ity 
of C ali f ornia-al l ca mpuse s ,  stanford , and PUrdue . 

2 Private communication , Hiqher Educat ion Resource 
Services . 

3 This is not direct ly comparable to the rankinq of 
inst itutions by R&D expe nd itures whi ch we have used 
elsewhe re , but se rve s as a reasonable approximat ion for 
this purpose . see the e xplanation of the clas s i f icat ion 
in Appendix B- 2 .  

4 The s a lary tabulation was speci a l ly prepared for this 
report . 
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CHAPTER 5 

26Bt1CI PATION IN THE NATIONAL sciENCE 
ADVISORY APPARATUS 

The Federal government has been seeking f ormal advice 
f rom scient ist s on i s sue s concerning nat iona l policy s ince 
the establishment of the Nat ional Academy of sciences for 
that purpose during the Civi l Wa r. During Wor ld War I I ,  and 
especially during the Sputnik era ,  advisory bodies dea ling 
with science-related issues proli ferated. By the nature of 
t he i r  origins and purposes , they we re concerned largely with 
military and nationa l- security questions , and therefore 
cons isted predominant ly of physical scientists and 
engineers . Advisory qroups dealinq with problems in the 
l ife and social science areas evolved quite recently , by 
c omparison. Peer review groups , wh ich evaluate fellowship 
and research grant applications , have had a similar history. 

Membership of po licy advi sory bodi es is drawn primari ly 
f rom the ra nks of senior f aculty and senior re search and 
technica l management personne l in industry. Peer review 
groups , on the other band , a lso contain younger and less 
ve ll established sc ientists who are themselves active in the 
research areas concerned . 

Both peer review and policy advi sory groups can have 
cons iderable influence on the course of science, though 
natura lly in di f ferent ways .  Although peer reviews of 
research grants and fellowship applications are made on 
sc ient if ic merit a lone , d iffere nt individua ls may view merit 
f rom dif ferent perspectives ,  and the sum of reviewers • 
rat ings results i n  quality judg me nts that will help to 
determine which appl ications are funded and t herefore , bow 
pol icy is in fact ca rr ied out . Policy advisory groups , by 
definition, act in a much broa der sphere , and the ir findinqs 
and recommendations set the stage for policy-making bodies 
such as the National science Board or the Off ice of science 
and Te chnology Pol icy. Ce rta i n  kinds of advisory committees 
dese rve special mention. These are groups whose primary 
task i s  problem- solving , formulation of a scientific 
j udgment dravn from existing data which have not been 
previous ly synthesized in a way that makes possible the 
def inition of public pol icy. Examples o f  this sort of task 
are recommendations dea linq with f luorocarbons in the upper 
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atmosphere , regulation of recombinant DNA research , or the 
sett ing of radiation exposure standards. Members of all 
s uch advi sory bodies therefore have opportunities to 
deli neate polic ies which a ffect the development of 
i ndividual sci ence fields , the priorities among them, and 
the allocation of public funds to various research areas . 
Beyond the immedia te effects on science , such policies then 
may have broad impact on socie ty--on j obs , environment and 
quality of l ife . Pa rticipation in advi sory bodies also 
provides more pers onal benefits for the members ; they become 
better known and more visible , gain early knowledge of 
impending research developments or policy changes , and can 
put that knowledge to use in the i r  own work . It has been 
pointed out that participation in advisory panels may also 
he lp to raise the status of members at their home 
instit utions (Apter, 1 9 7 3 ,  p. 1 0 4 ) . 

In the hierarchy of sc ience policy advisory groups , peer 
review committee s ,  s ite-visit teams , and a variety of 
specialized subcommittees are the farm teams for the major 
leagues (the many boards and co�s sions that deal with more 
explicit science po l icy issues on a broader scale ) . Here is 
where younger scientists are trained to become policymakers 
and where they learn not only how to be ef fective in a new 
envi ronment but a l so how to find their way to and through 
the funding agencies . This process also al lows committee 
chairpersons and other experienced parti cipants to survey 
the new entrants and judge their capabil ities for further 
service. 

The extent to which women have had , or now have, 
opportunities to pa rticipate in the shaping of national 
s cience policy i s  not ea sy to determine with accuracy. 
Members of advi sory bodies have not been studied as 
regularly as have new doctorates or the professoriate. 
Although one ma jor s tudy (NRC , 1 9 7 2)  has reviewed the 
history of science advi s ing ,  analyzed the var iet ies of 
committees which contribute to this field , and made a number 
of recommendations including greater emphasis on recruiting 
younge r scienti sts , women ,  and minority group members for 
s cience committee se rvice , no comprehens ive definition of 
science advisory groups exists , a nd there are no extensive 
data on the ir composition. Nonethe less ,  we believe it is 
important to a ssess whether women have opportunities both to 
be heard in the science policy arena and to derive the usual 
rewards in prestige and experience from such service . We 
are therefore includ ing this section with the caveat that 
the information availab le is l imited and should be viewed as 
a f irst approximation. Little i n  the way o f  historical 
comparisons is pos sible ; data on the sex composition of 
advisory groups are availab le only for the immediate past 
and on ly for some ki nds of groups . This overview, then , may 
serve as a starting point for future ass essments . 
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A more detai led taxonomy of science committees than is 
nece ssary to our purpose s i s  q iven in the NAS report cited 
above. It dist inqui shes a •techni cal committee" which 
requires only appropriate technical expertise from its 
members and is thus particularly suitable as an instrument 
for the introduction of new recruits to commdttee service 
(NRC , 19 7 2 ,  p. 1 4 ) • 

In 1 9 7 0  a total of 57 women served on NRC committees , 
constitmtinq about one percent of all committee members 
(NRC , 1 9 72 , Appendix o, p. 4 7) . The f iqure for the National 
science Foundation was 7 or 1 . 9 percent and in 1 9 7 2 , 2 8  
wome n or 1 . 4 pe rcent , served on comadttees of  the National 
Inst itutes of Health (Apter , 1 9 7 3 ,  p. 1 0 4) . 

Data sources 

Peer review panels are qenerally assembled by the 
of ficers of the programs under review, and are drawn from 
the whole spectrum of disciplines in which grant programs 
operate. Their compos ition is thus determined within the 
relevant agenc ie s .  Policy-level bodies may come into 
existence in various ways , but a common mechanism is to 
request the National ACademy of Sciences , throuqh the 
National Research Counc i l ,  to appoint an appropriate qroup. 
some advisory qroups , however , are appointed d irectly by the 
aqencies requestinq the ir services.  

Because of  tqe difficultie s of  obtaining comparable data 
f rom many and diverse sources , we have not attempted a 
comprehensive review of all national science advisory 
bodies , but have focused on four major qroups closely 
related to academic science--the Nationa l Academy of 
scie nces-National Re sear ch Council , the Nat ional Institutes 
o f  Health, the Alcohol, Druq Abuse , and Menta l Health 
Administration (ADAMHA) , and the Nationa l Science 
Foundation. Data are derived from publi shed membership 
lists and were furnished direct ly to the Committee by 
o fficers of the NRC and the aqencies. Record keepinq varies 
with the institution and at present is probably most 
soph isticated at the Nat iona l Institutes of Health where 
inf ormation is computerized and the coding system permits 
deta iled ana lys i s  of membership patterns . A portion of the 
Nationa l science Foundation data is also computerized .  
ADAMHA , with smaller numbers of committee members ,  and NAS 
rely on manual tabulations . 

National Academy of sciences - National Research Council 

The National Academy of sciences and its s ister 
orqanizations , the Nationa l Academy of Enqineerinq and the 
I nstitute of Medic ine , are honorary associations whose 
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members e lect the ir colleague s  by a rath er complex proces s . 
As such , they are outside the scope of this review. The 
public advisory f unc tions of the Academies are performed 
largel y (but not exc lusive ly) through the Nat iona l Research 
counci l  (NRC ) , and Academy members play an important role in 
t hese functi ons . In addition , public reports of NRC 
committees are s ub ject to review by the Academy ' s  Report 
Review Committee . Academy members are , the re f ore , 
influent ia l i n  sc ience polic y dec isions at ma ny levels by 
virtue of thei r membership status a s  wel l as their 
sc ientif ic eminence. For that reason , an assessment of 
recent changes in membership patterns of women is relevant 
to our purpose . Women a s  a percentage of members of the 
three organizations are shown i n  Table 5. 1 .  The numbers of 
women membe rs of the recent ly e stab l ishe d  Institute o f  
Medi ci ne ( 1 9 7 0) and t he  Nat iona l  Academy o f  Engi neering 
( 1 96 4) re f lect with rea sonable a ccuracy the representation 
of wome n i n  the se pro fe s s ions at levels wh ich would make 
t hem e ligib le f or membership. The s ituation is rather 
d i f f erent in the Nat iona l Academy of sciences (founded 
1 86 3 ) , which elected its f i rst woman member in 1 9 2 5  and a 
tota l of ten women in its f irst 1 07 years , pr ior to 1 9 7 0 .  
Since t hen the increase in women me mbers has been explos ive 
by compa ri son , reach ing a tota l of 33  living members in 
1 97 8 ,  or 2 . 6  pe rcent of a l l  members . In 1 9 77 ,  four new 
women members were e lected , represe nting 6 . 7 percent of a l l  
new membe rs and i n  1 97 8 ,  women were 8 . 3 perce nt of the new 
members . 

For readers not fami liar with the lengthy nomination and 
election procedure s  of NAS it should be pointed out that the 
proces s may take severa l years . The fact that the rate o f  
e lection o f  women member s  bega n t o  rise rapidly i n  1 9 7 0  
there fore indicate s that the scientific community h ad set in 
mot i on  the process of according more women sc ientists thi s 
recogn it ion we l l  before a ny e xplicit requirements for 
aff i rmat ive acti on arose . I t  should also be noted that t his 
happened long b efore the growi ng numbers of new women 
d octorates could pos sibly be of suf ficient age to be 
inc luded in any rea sona b le pool of potentia l Academy 
member s .  stated di f ferent ly ,  t h i s  means that the women 
s c ie nt ists now being e lected to membership come f rom the 
accumulated pool of ea rlier ye ars , when women represe nted a 
much sma lle r f ract ion of a ll scient i st s .  The percentage of 
� women members now c losely para l lels that of women on 
senior facu ltie s .  

Wome n sc ientists are une ve n ly di stributed in the 
l eadership of the academies , as shown in Table 5. 2 .  Wit h 
most women members having only been elected recent ly ,  this 
i s  not altog ether s urpr i s i ng .  If we exclude IOM, however , 
women are only minimally repre sented in leadership 
positions . Whi le we do not be lieve it use ful to argue a 
need f or proport iona l representation at thi s  level , we do 
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TABLE 5 . 1 The Parti c i pa t i on of Women i n  the 
Membershi p of the Nati onal Academ i es 

19 7 7  - 1978 

To tal Women 

National Academy of Sciences (NAS ) 1 , 215 33 

Nat ional Academy of Engineering (NAE )  765 7 

Ins titute of Medicine ( IOM) 298 3 3  

% Women 

2 . 6  

0 . 9 

1 1 . 1 

Source : Organization and Members , 19 77-19 7 8 ,  National Academy of Sciences , 
National Academy of Engineering , Institute o f  Medicine , National 
Research Counci l ,  Nat ional Academy o f  Sciences ,  Washington , Oc tober 
19 7 7 .  

expres s the hope that a s  more women me mbe rs are e lected , 
the i r  pre sence among the leadership wi ll also increas e .  

Academy membership i s  not a requirement f o r  service on 
t he four a s sembl i e s  and four commi s s ions of the Nat ional 
Rese arch Counc i l , o r  on the nume rous boa rds , panels , and 
committees which report to them. I n  f act , o f  the t otal 2 6 1 6  
NRC appoi ntments for terms beg inning i n  1 9 7 7 , only 4 2 0  or 1 6  
percent were of NAS , NAE , or I OM members . we would 
t he ref ore expect pa rtic ipation by women in these act ivities 
to be hi gher tha n thei r membership ratio , re f lecting their 
much greate r pre senc e  among re search scientist s ,  e special ly 
in the s oc i a l  sc iences which are re levant to much ongoing 
work o f  the as semb l i es and commis sions . By and large thi s 
e xpectat ion i s  ful f i lled , a s  Tab le s  5 . 3 and 5 . 4  show. 

women accounte d for 1 7 8 of the total 26 1 6  appointment s 
i n  1 9 7 7- 1 97 8 ,  or 5 . 3 percent . Th i s  i s  somewhat hi gher than 
t he i r  ove ra l l  NRC pa rtic ipation f or thi s  and the preceding 
year ( see Tab l e  5 . 5)  and re presents a ri s ing r ate of 
appo intments . Norma l l y ,  appoi ntments are made for three
yea r terms so that on the average only one-third turn over 
annual ly . The rate at which women are now be i ng appointe d 
is t herefore c lose to the ir rate of election to NAS 
membership .  
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TABLE 5 . 2  The Part i c i pation of Women i n  the 
Leadersh i p  of the Nati onal Academi es 

1977 - 19 7 8  

Total Women 

Councillors o f  the National Academy 
of Sciences 1 7  1 

Councillors o f  the National Academy 
of Engineering 17 0 

Councillors o f  the Ins titute of Medic ine 2 2  2 

National Research Counc il Governing Board 14 0 

Chairpersons of Maj or Divi sions _M_ .JL 
Total 84 3 

% Women 

6 

0 
9 . 1 

0 

_o_ 

3% 

I f  the Ins titute of Medicine is exc luded , the percentage of women in 
the leadership is 1% . 

Source : Organization and Members , 1 9 7 7-19 7 8 ,  National Academy of Sciences , 
Nat ional Academy of Engineering ,  Ins ti tute o f  Medicine , Nat ional 
Research Council , Nat ional Academy o f  Sciences , Washington , Oc tober 
19 7 7 . 

I t  s hould be remembe red , however , that the criteria for 
committee membership differ from those f or e lection to the 
Acad emy. Commi ttee activity involves the broader 
part icipat ion of s oc i a l  sc ie nt ists and psycho logists of whom 
1 4  percent and 2 3  pe rcent , ·res pe ctively , are now women 
(Tab le 2 . 8 ) . I t  i s  also instructive to examine the current 

a ppointment figure of 5. 3  pe rcent in re lation to the 
representat i on of women in the appropriate poo l which , for 
this purpose , we may def ine as the 1 9 5 5- 1 9 6 5 doctora l 
cohort .  women rece ived 7 .  3 percent of tbe sci ence and 
e ngineering Ph . D . ' s  d uring that per iod (Gilford and snyder , 
1 9 7 7 , p. 2 4 ) . The perce ntage of current appointments i s  
sti l l  be l ow  that fi gure . 

The complete absence of woiE n f rom the Commiss ions on 
Natural Resource s and on sociotechnical Systems is 
especially s urpr is ing . Not only are there many eminent 
wome n sc ientists in fields re levant to t hese Commis s ions , 
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TABLE 5 . 3 Par ticipation in National Research Council Commi ttees , 197 7- 19 7 8  

Number of Committees Number of Number of Percent of 
Subcommit tees and Participants Women Women 
Panels 

Assemb ly of Behavioral 
and Social Sciences 20 220 24 12 . 0% 

As sembly of Engineering 48 511 14 2 . 7  

Assemb ly of Life S ciences 77 684 56 8 . 2 

As semb ly of Mathematical 
and Physical Sciences 138 1 , 161 44 3 . 8 

1 
Commiss ion on Human Resources 39 320 4 3  13 . 4  

Commission on Int ernat ional 
Relat ions 21 206 15 7 . 3 

Commission on Natural 
Resources 3 7  3 80 16 4 . 2 

Commi ss ion on Socio technical 
Sys tems ...l!L 905 22 2 . 4 

To tal 459 4 , 387 234 5 . 3% 

ithe figures for the Commis sion on Human Resources do not include the 
Commit tee on the Education and Employment of Women in Science and Engineering 
which has 9 women members out of 1 3 .  

Source : Organiza��on and Members , 1 9 7 7-19 7 8 ,  Nat ional Academy o f  Sc iences , 
Nat ional Academy of Engineering , Ins t i tute of Medicine , Na tional 
Research Council , National Academy of Sciences , Washin gton , D . C . , 
October 19 7 7 . 
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TABLE 5 . 4  Participation in Executive Commit tees 
of Assemblies and Commissions 

Number of Number of Percent of 
Participants Women Women 

Assembly of Behavioral and 
Social Sciences 18 4 2 2 . 2% 

Assembly of Engineering 20 1 5 . 0 

Assembly o f  Life Sciences 15 1 6 . 7 

Assembly of Mathematical and 
Physical Sciences 19 1 5 . 3 

Commission on Human Resources 15 2 13 . 3 

Commission on International 
Relat ions 10 2 20 . 0  

Commission on Natural Resources 14 0 0 

Commission on Sociotechnical 
Systems 11 _o_ .JL_ 

Total 122 11 9 . 1% 

Source : Organization and Members , 19 7 7-197 8 ,  National Academy of Sciences , 
National Academy o f  Engineering , Institute of Medic ine , Nat ional 
Research Council , National Academy o f  Sciences , Washington , D . C . , 
Oc tober 197 7 .  
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TABLE 5 . 5  The Pa rti ci pati on of Women on Nati on al Research Counci l 
Bodi es , 1 975- 1 978* 

Total I nd i vi d ua l s 

Women 

Percent 

1 975 

7 , 888 

31 1 

3 . 9% 

1 976 

7 , 658 

303 

4 . 0% 

1 977 

7 , 484 

347 

4 . 6% 

1 978 

7 ,638 

391 

5 . 1 %  

*The fi gures show pa rti c i pati on as of approx imately J une 30 duri nq each of the 
yea rs and are bel i eved to be reasonably comparabl e .  They summa ri ze the numbers 
of i ndi vi dua l s servi ng , ra ther than appoi n tments wh i ch i n vol ve some dupl i cati on . 
Al l l evel s of NRC bod i es are i nc l uded s i nce the Offi ce of the Pres i dent of NAS 
does not tabu l ate members hi p by sex for d i fferent s t ructura l  l evel s wi th i n  NRC . 
Thus , the fi gure for 1 978 , 5 . 1 percent , refl ects parti ci pati on at a l l l evel s 
and i s  s l i ghtly l ower than the 5 . 3 percent s hown i n  Tabl e 5 . 3  for commi ttee 
parti ci pati on , wh i ch was obta i ned by tabul ati ng the i n fo rmati on i n  the NAS 
di rectory ,  Organi zation  and Members . 

Source : Memorandum from S .  D .  Corne l l to P .  Hand l er ,  Oc tober 1 978 . 

but the topi cs of inte rest have suc h  broad public impact 
that i t  seems unlike ly that women sc ient ists exper ienced in 
t hes e areas cannot be f ound . 

Without going i nto excess ive nume r ical det ail ,  it is 
evident that the membership l i st s  of the NRC Board and 
pane l s  c harged with studying environmental problems-
" soc iety • s  conf licting demands on e nvi ronment a l  va lues " 
(NAS , 1 9 7 7 ,  p .  1 2 8 ) - - inc lude a lmost no women , in an area 

which i s  replete wit h wome n  scienti sts a nd in which women 
have been e s pecially act ive as concerned and informe d 
c it i zens . 

Nationa l science Foundat ion 

The Nationa l �c ience Foundation ' s several Directorates 
each have an advi sory commi ttee and the se i n  turn have 
s ubcommittee s .  I n  a dd i t i on , some directorates pri mari ly 
ut il ize peer reviewe rs for handl ing proposa ls . NSF i s  
covered by t he Fede ral Advi sory Committee A ct  of 1 9 7 2  which 

1 0 7 
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requ ires " the membership of the advi sory committee to be 
f a ir ly balanced in terms of the poi nts of view repres e nted 
and t he f uncti ons to be perf ormed by the advi sory committee" 
( Sec . 5. b . 2 ) . Th i s  provision may be interpreted in various 

ways within the seve ra l di rectorates in the ir se lect ion of 
committee membe r s .  Nonethe le s s ,  as Tabl e 5 . 6  shows , t here 
has been a steady increa se in the numbers and proportions of 
wome n committee members over the last few years , to a level 
that exceeds the i r  repre sentation in the sc ienti fic 
doct orat e  pool . It has been sugge sted t hat Conqress ional 
o ve r s ight and F ounda tion leadership have played a crucial 
part in thi s change . t 

Tabl e 5 . 7  shows the se x  di st ribution o f  peer reviewers 
for the last two yea rs , the pe ri od  during which the data 
have been compute r ized . A compa rison of the two years shows 
an ove rall i nc rea se in the proportion of reviews s o1i cite d 
f rom wome n. Th i s  a l so occurred i n  every directorate exce pt 
AAEO and MPE . I nter est ingly , in 1 9 7 8  in ever y directorate 
exce pt sc ience Education , women completed a hiqher 
p roportion of reviews than the proportion of reviews 
s ol icited from them. 

TABLE 5 . 6  Sex Compos i ti on of Nati ona l Sc i ence Founda ti on Advi sory Commi ttees 
1 972- 1 977 

NUMBER OF NUMBER OF PERCENT 
YEAR MEMBERS WOMEN WOMEN 

FY 1 972 358 1 4  4 

FY 1 973 389 33 8 

FY 1 974 41 1 32 8 

CY 1 975 652 67 1 0  

CY 1 976 747 81 1 1  

CY 1 977 926 1 31 1 4  

Data furn i s hed by BeckY Wi nkl er , Commi ttee Managemen t  Coordi nator . Nat i ona l 
Sci ence Founda t i on 
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TABLE 5 . 7 Ana l ys i s  of Peer Rev i ewers for the Nat i onal  Sci ence Fou ndati on 
by Di rectora te a nd Rev i ewer Sex , FY 1 977 a nd FY 1 978+ 

Sol i c i ted Revi ews++ 

NSF AAEO MPE BBS ASRA SE 

#Revs . Uota l #Revs . %Total  #Revs . nota l #Revs . %To ta l #Revs . %Tota l #Revs . nota l 

Tota l Ma l e  FY 7 7  1 1 6 , 6 1 2  92 . 5  1 4 , 352 96 . 1  28 , 592 98 . 1  47 , 2 7 5  92 . 0  4 , 933 95 . 0  1 8 , 842 83 . 2  
Tota l Ma l e  FY 78* 1 43 , 382 89 . 7  1 6 , 960 96 . 5  29 , 7 1 2  98 . 4 6 0 , 704 88 . 0  3 , 498 93 . 6  29 , 02 5  81 . 5  

Change .!. +26 , 7 70 +23 . 0  + 2 , 608 +1 8 . 2  + 1 , 1 20 + 3 . 9  +1 3 , 429 + 28 . 4 - 1 , 435 - 1 9 . 1  + 1 0 , 1 83 +54 . 0  

Tota l Fema l e  F Y  7 7  9 , 474 7 . 5  586 3 . 9  543 1 . 9 4 , 089 8 . 0  257  5 . 0  3 , 804 1 6 . 8  
Tota l Fema l e  FY 78* 1 6 , 4 38 1 0 . 3  624 3 . 5 469 1 . 6 8 , 2 54 1 2 . 0  2 38 6 . 4  6 , 57C 1 8 . 5  

C ha nge .!. + 6 , 964 +73 . 5  + 38 + 6 . 5  - 74 - 1 3 . 6  + 4 , 1 65 + 1 01 . 9  - 1 9  - 7 . 4  + 2 , 766 + 72 . 7  

Com2l eted Rev i ews 

NSF AAEO MPE BBS ASRA SE 

#Rev s . nota l #Revs . nota l #Rev s . not a l  #Rev s . %Total /I Revs . %Tota 1 #Revs . %Tota l 

Tota l Ma l e  FY 77  92 , 232 92 . 3 1 2 , 7 32 92 . 4 24 , 2 1 4  98 . 1  30 , 282 92 . 4  4 , 1 3 1 95 . 1  1 8 , 466 63 . 1  
To t a l  Ma l e  FY 78* 1 20 , 1 49 89 . 3  1 4 , 84 7  87 . 6 24 , 77 2  98 . 4  4 5 , 570 87 . 6  2 , 825 93 . 3  28 , 9 3 7  8 1 . 6  

Change .!. +27 , 9 1 7 +30 . 3  + 2 , 1 1 5  +1 6 . 6  + 558 + 2 . 3  + 1 5 , 288 + 50 . 5  - 1 , 306 - 3 1 . 6  +1 0 , 4 7 1  +56 . 7  

Tota l Fema l e  FY 77 7 , 6 56 7 . 7  548 7 . 6  460 1 . 9 2 , 498 7 . 6  2 1 2 4 . 9  3 , 7 5 7  1 6 . 9  
Tota l Fema l e  FY 78* 1 4 , 4 5 2  1 0 . 7  572 1 2 . 4  392 1 . 6 6 , 47 9  1 2 . 4  202 6 . 7  6 , 5 3 7  1 8 . 4  

C hange .!. + 6 , 796 +88 . 8  + 24 + 4 . 4  - 68 - 1 4 . 8  + 3 , 981 + 1 59 . 4  - 1 0  - 4 . 7  + 2 , 780 + 74 . 0  

+Da ta furn i s hed by Joan H umphr i e s , Depu ty D i rector , O f f i c e  o f  E q ua l  Empl oyment Opportun i ty ,  Na t i ona l S c i ence Fou nda t i on 

* 1 0/ l / 7 7  t h rough 8/ 31 / 78 

ST I A  
# Revs . nota l 

2 , 608 93 . 0  
3 , 4 7 7  92 . 5  

+ 869 +33 . 3  

1 95 7 . 0  
283 7 . 5  

+ 88 +4 5 . 1  

ST I A  

� Revs . Hota l 

2 , 400 93 . 0  
3 , 1 92 92 . 2  

+ 792 +3 3 . 0  

1 81 7 . 0  
2 7 0  7 . 8  

+ 89 +49 . 2  

++The da ta a c tua l l y  refer to i nd i v i d ua l rev i ewers , rather than tota l rev i ews . Some efforts a re ma de to res t r i c t  exces s i ve u s e  of i nd i v i d ua l s .  

NSF = Total  for the Foundati on ( i nc l udi ng "other" D i rec tora tes wh i ch a re not s hown here ) . 

AAEO = Astronomi cal , A tmos pher i c ,  Earth a nd Ocean S c i ences 

MPE • Ma thema t i c s , Phys i c s  and Engi neeri ng 

BBS = B i o l og i ca l , Beha v i ora l  and Soc i a l  Sci ences 

ASRA s Appl i ed S c i ence and Resea rch Appl i ca t i ons 

SE • S c i ence Educa t i on 

S T I A  • Sc i en t i fi c ,  Techno l og i c a l  and I n terna t i ona l A ffa i rs 
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National I nstitute s of Health 

A specia l tabulation of t h e  sex compositi on o f  the 
membership of the 9 1  NIH publi c advi sory committees in 
September 1 9 7 8  showed women to hold 1 9 . 3 perc ent of the 
appo intments (Table 5. 8 ) . The f igure appea rs to be a most 
respectable one in c ompa rison with the figures for NSF and 
NRC . It i s  higher than the current percent i n  the labor 
force of wome n holde rs of doctorates in the b iological 
s c iences , 1 6  percent , and higher than the 1 3  percent of 
those with degrees in the medica l science s (Table 2 . 8 )  
especial ly when i t  i s  reca lled that a large proportion of 
these women hold relative ly rece nt degrees . At the same 
time , severa l considerations need to be borne in mind. The 
l ife sciences , with appropriate ly greater repr esesentation 
at NI H than at NAS or NSF , h ave a s ubstant ial ly higher 
re'presentation of women than other sciences , except 
psychology and the socia l science s .  secondly , the 
t abu lation includes some lay persons , who are appointed as 
public representatives to some committees and some 
spec ia lists in non- scientif ic fields , such as education and 
hospital admini strat ion. Final ly , it should be pointed out 
t hat there a re numerous commi ttee members with profess ional 
degree s and some participat ion by those without advanced 
degrees. The ADAMHA distribut ion revea ls even higher 
participation by women on committees , with a f igure of 29 
percent for late 1 97 8  (Table 5 . 8 ) . The proportion is 
substantially higher tha n  the 1 4  pe rcent of women social 
sc ientists in the labor force (Tab le 2 . 8 ) . I n  addition to 
soc ial sc ienti sts , a nd e spec ia lly psychologists , however , 
ADAMHA commi ttee membership include s substantial 
representation of psychiatrist s , socia l workers and staff 
members of drug abuse ,  a lcohol or mental healt h cent ers and 
c linics. 

Inspection of the various levels and types of NIH and 
ADAMHA committees revea ls variation in the participat ion of 
women according to committee f uncti on and compos ition (U. s. 
Public Health service , 1 9 78a and 1 9 7 8b ) . There is greater 
representat ion of women at the higher leve ls of the NI H  and 
ADAMHA structure on committees that are required to include 
representative s  of the pub lic or of an affected population 
(e . g . , the population af fected by s ickle ce ll anemia) . 

Thus , the pol icy- level advisory commi ttees show higher 
proportions of women part icipants than the in itial review 
bodies or the boa rds of sc ientif ic counselors who review 
intramural research programs wit hin each inst itute . 

The current represent ation of women on NI H  committees 
has been attributed to two f actors : costly litigation 
(Association for Women in §cience , e t  al . vs . Elliot 

R icha rds2D£_et al . ) and the ce ntralized structure of the 
Instit ute s that permits c lose monitoring of appointment 
procedures to a ssure the inc lusion of women a nd minorities . 

1 1 0 
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TABLE 5 . 8  Number and Percent of Women Part icipat ing in Advisory Commi t t ees , 19 75-19 7 8  

Po l i cy and P rogram and I n i ti a l  Gra n t  Con t ract I n i t i a l  Gra n t  B o a r d s  o f  
Prog ram Adv i s o ry P roj ec t Rev i ew Rev i ew and Contract Sc i e n t i fi c 
Co u nc i l s ,  Board s , Ad v i s ory Rev i ew Counse l o rs 
Commi t tees Comm i ttees 

Nati o n a l  I ns t i tutes o f  Hea l th {N I H ) * 

Qua rter End i ng 
September 30 No . % No . % No . % No . % No . % No . � 

1 97 5  ( 54 ) 29 . 8  ( 24 ) 1 8 . 6  ( 207 ) 1 9 . 9  ( 66 ) 1 7 . 8  ( 25 )  2 3 . 6 ( 1 5 ) 2 5 . 0 
1 976 ( 54 ) 29 . 5 ( 23 )  1 6 . 7 ( 1 85 )  1 7 . 5  ( 59 )  1 6 . 8  ( 5 1 ) 2 1 . 8  ( 1 1 ) 1 6 . 9  
1 977 ( 60 )  25 . 9  ( 1 7 ) 1 5 . 3  ( 1 7 5 )  1 5 . 9  ( 49 )  1 7 . 9  ( 46 )  2 1 . 2  ( 1 7 )  22 . 7  
1 978 ( 6 1 ) 2 5 . 0  ( 1 9 )  1 9 . 2 ( 1 6 3 )  1 5 . 7 ( 4 1 ) 1 9 . 6  ( 72 )  24 . 7  ( 2 1 ) 27 . 6  

No . % No . % No . %++ N o .  % No . % No . % 

1 9 7 5  ( 9 )  50 . 0 ( 3 )  30 . 0  ( 83 )  31 . 3  ** ** ** ** ( 2 )  33 . 3  
1 976 ( 1 2 )  30. 7 ( 8 )  57 . 1  ( 1 1 7 ) 3 1 . 4 ** ** ** ** ( 2 )  33 . 3  
1 97 7  ( 1 2 )  27 . 2  ( 1 0 )  62 . 5  ( 1 28 ) 29 . 5 ** ** ** ** ( 1 ) 20 . 0  
1 978 ( 9 )  23 . 6 ( 1 0 ) 5 5 . 5 ( 97 )  28 . 1 ** ** ** ** ( 2 )  28 . 5 

*Data fu rn i s hed by S u zanne L .  F remea u , Comm i ttee Management O ff i ce r ,  N I H .  

+Da ta fur n i s hed by E l i za beth A .  Con no l l y , Commi t tee Ma na geme n t  Offi cer , and Donna Ri cucc i , Comm i ttee 
Ma nageme n t  As s i s ta n t , ADAMHA . 

**Co n t ra c t  rev i ew i s  not hand l ed t h rough adv i s o ry commi ttees a t  ADAMHA . 

++T he percentages for women on ADAMHA adv i sory commi ttees a re i nf l ated by the members of the Rape 
Prevent i on and  Contro l  Adv i sory Commi ttee wh i c h  now ha s s i x  women members out of  e i ght . 

Tota l 

N o .  01 "' 

( 391 ) 20 . 7 
( 383 ) 1 8 . 9  
( 354 ) 1 8 . 1 
( 377 ) 1 9 . 3 

No . % 

( 97 )  33 . 4 
( 1 39 )  32 . 3  
( 1 5 1 )  30 . 3  
( 1 1 8 ) 29 . 0  
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Thi s procedure is regula rly a l lowed at NIH and ADAMHA wit h a 
conc erted effort to interpret the " balance" of the Federa l  
Advi sory Act to apply t o  wome n a nd minorities . An 
additional appoi ntme nt st ricture , des igned to prevent 
excess ive ut i li zation of a limited numbe r of s cientists ,  is 
the ru le that a committee member have a minimum break in 
serv ice of at lea st one year before appointme nt to another 
comm ittee . It i s  recognized at NIH , however , that this rule 
i s  more f requently waived f or women and minor ity 
a ppointees . z 

As pa rt of its procedure f or monitoring appointments , 
the Commi ttee Management Of f ice of NIH has computerized data 
that would pe rmit the ki nds of deta iled ana lyses of the 
part ic ipat ion of women sc ientists that a re beyond the scope 
of the pres ent report but might be usefully undertaken in 
the future . (Some of these stud ie s  have been conducted at 
NIH, and trend da ta are maintained . )  As currently coded , 
for example , the se data would pe rmi t  ana lysi s by sex of t he 
percentages of a ppointee s who have accepted or decl ined 
a ppo�ntment , di str ibution accordi ng to types of degrees ,  the 
p roportion of a ppointees who have held prior appointments to 
NIH committees , the employment sector of appoi ntees , and 
committee members • rank in their employing institution s .  

6n Ove rburden on women Scientists? 

I n  view of the r ather recent emphasi s  on having women 
s c ie nt ists repre sented on advi sory bodies , a concern has 
been rai sed in some quarters t hat women sc ient ists may be 
overburdened by requests for service whi ch are hard to deny. 
The obvious potent ia l problem i s  that with a rather small 
pool of wome n with a ppropriate backgrounds , a few scientists 
wi l l  be ca lled on excess ively with possible detriment to 
t he ir re search a nd othe r ob ligations. Certai nly , for 
historical reasons , the list of quali f ied f ema les cou ld not 
have been very long. some wome n may have had to turn down 
invitations and may have elected to give f irst priority to 
t he ir own re sea rch rather than to advi sory service . 

Th i s  concern may we l l  be j usti f ied. NRC records for 
1 9 7 5  show that women held 3 6 7  of a tota l of 8 4 6 2  advi sory 
a ppoi ntme nts , but that undupli cated tota ls for this per iod 
were 3 1 1  out of 7 8 8 8 . over 1 5  pe rcent of women ' s 
appointments , but on ly 6 . 4 percent of me n ' s ,  therefore 
repres ented dupl icate or multi ple service .  

These f igures do ref lect a disproportionate burden on a 
few women scienti sts , a lthough we have data only for one 
year and do not know how wi despread or pers istent thi s  
prob lem i s . A c ur sory e xami nation of the l ists of women 
members of NI H advi sory committee s also showed some 
dupl icat ion of NRC c ommittee pa rtic ipatants .  A study of 
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multi ple committee service by women would t he refore require 
a cros s- c ompa ri son of the roste rs of vari ous nat iona l 
scientif ic bodies . 

DiscussiQ.D 

Three i s sue s  a re of concern regardinq the participat ion 
of women sc ientist s on science policy advisory bodies , the 
most obvious of wh ic h is equal ity of pro fess ional 
opportuni ty and recognition f or women sc ienti sts . secondly, 
we must make some educated guesses regarding the size of the 
pool of potentia l  women commi ttee membe r s ,  pa rticularly for 
techni ca l committee s where the dominant qua lif icat ion sought 
is expertise i n  a sometimes narrow field. Les s clear is the 
ques tion of whethe r  advi sory bodies dominated by men may 
a rri ve at conc lusions which d i f fer f rom those pote nt i al ly 
reac hed by s ex-ba l anced bodies , and whether s uch a potent ial 
f l aw adverse ly a f fects t he use fulne s s  of thei r deci sions . 

Equa lity of Profess iona l Opportuniti es 

The participation rate of women sc ient ists i n  top- level 
advi sory groups i s  rough ly compa rable to thei r 
representation among senior f aculties , but we have a lready 
seen that th e la tter gro up is ve ry sma ll for h istorical 
reasons . No ve ry prec i se compari sons are pos s ible in any 
case s ince pa rtic ipation varie s so widely by f ields and with 
individual advi s ory bodies . The enhancement o f  profess iona l 
opportunitie s for women at thi s leve l  i s  probably not a 
ma jor consideration , although pub lic recognition and the 
opportunity to serve the nati on a re importa nt even to tho se 
who have already achieved eminence in their fields . For 
this reason we bel ieve that more women sc ientists shou ld be 
servinq in hiqh- leve l advisory groups . The appropri ate pool 
is certa i nly la rge enough to f urnish addit iona l candidates 
at thi s  time , and is growing r apidly. 

wome n sc ie ntists qua lif ied to serve on a var iety o f  
policy groups ma y  have to be sought i n  non-traditional ways 
a nd places . For e xa mple , women who have served with 
dist inction in s ma l l  col le qe s  or in re search institutes may 
f ind themselve s  outs ide the usua l recrui tment channels , 
though f ully suited by experience , maturity , and interest to 
take part in advi sory activitie s .  we recogni ze , o f  course , 
that recruitment of potentia l  commi ttee members is a 
3 e li cate task and ha s  ent ire ly legitimate concerns with 
pers onal compatibi lity and ease of co llaborat ion i n  addi t ion 
to h igh scienti f ic c ompe te nce .  Convenors of committees ,  
ther efore , tend to place great reliance on personal 
acquaintance for recommendat ions ; most suitable women 
scient ists a re not rea lly outside thi s  network .  They simply 
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have been overl ooked more often than men in the past , and 
shou ld now be sought out more purposeful ly. 

The low participation rate in lower- level advisory 
f unctions and the overburdening of a few women scient ists 
are probably closely linked . If women are untried in these 
positions , those who have already been tested are probably 
seen a s  more des irable or predictable candidates . As we 
have shown in ea rl ie r chapters , .however ,  there is a Jauch 
larger poo l of appropriately situated women scient ist s than 
NRC is utilizing in this way. I nadequate use of women 
scientists at these leve ls now wil l  insure the ir continued 
paucity at top levels si nce it denies them the opportunities 
to learn how the game is played . It also depr ives them of 
experience , recognition, and rewards which would in 
t hemse lve s further their careers . With frequent turnover of 
memb ership at thi s leve l  and with the frequent appointment 
of ad hoc and short- term advisory groups , increasing the 
uti l ization of women sc ientists would be a simple matter . 
we strongly urge • tha t  this be done . 

Highly special ized technical committees may occas iona lly 
encounte r problems in locati ng  women members , depending on 
the specia lty involved . It is quite c lear that in certain 
subf ie lds of the physica l sciences ,  and quite probably in 
other specialized areas as wel l ,  women with the requisite 
expe rt background ma y  litera l ly not exist .  

sex-balanced committees? 

There a re no data which suggest that women scientists as 
a gr oup draw conc lusions and make deci sions any different ly 
than men scientists . However , it is not only possible but 
l ike ly that on many science-related issues they may base 
conc lusions on di f ferent or addit iona l kinds o f  evidence , 
and if that is so then final decisions may indeed be 
diff erent if women play a part in them. For example , among 
major soc ial issues which are addressed by science advisory 
groups , those deal ing with hea lth , nutrition, and family 
planning (e ither nationa lly or world-wide) or with 
environmenta l problems a re  very likely to be viewed from 
different perspect ives by men and women because of large 
differences in their respective experiences in society . 
Whether such di f ferences would lead committees to make 
better judgments i s  not sooething that can be predicted ; 
pephaps they would s imply cons ider a wider range of options . 

In an era when s c ience policy deci sions are increasingly 
unde r public scrutiny and must be more responsive to publ ic 
perceptions of the ir impact than in the past , it seeaas 
insensitive , at the least , to ignore hal f the public. 
Deci sions about energy policy , conservation , recombinant DNA 
research , health , or chemica ls in the environment affect 
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women as much as men . women are especially active in 
cons umer groups concerned with such problems. women 
scientists work in these areas as often as in others . It is 
at least possible that their f uller participat ion in the 
poli cy advisory mechanism would lead to policy 
recommendations which are both sound and more acceptable to 
the public • .  

Conc lusions and Recommendations 

we are encouraged to note that the rate o f  e lection of 
women to the Nat iona l Academy of sciences , the National 
Academy of Engi neering, and the I nstitute of Medicine during 
the la st few years is beginning to approach the current 
presence of women sc ientists at levels conmensurate with 
such recognition. we trust that the rate of increase wil l  
keep pace with the growing numbe rs of women scientists who 
achieve distinction, and that their greater representation 
will a lso shortly af ford them more opportunities for 
leadership within the Academies and the National Research 
Counci l. we are encouraged by recent changes in the 
representation of women on committees of NIH ,  ADAMBA, and 
NSF and to a lesser exte nt ,  among the NSF peer reviewers . 

At the lower levels of science policy advisory service , 
we are concerned at the underuti lization of women scientists 
in general and the overburdening of a few. Given the broad 
range of fields involved , there are literally many hundreds 
of women scientists fully fitted by experience and 
achievement to serve on the se bodies. Further , the turnover 
rate for such service is high enough to permit much more 
rapid growth i n  women • s  partic ipation than has been realized 
so f ar .  we urge an increa se in the rate of appointment of 
women scientists to such positions with expans ion to keep 
pace with their increa sing representation in the doctorate 
pool .  

Whi le we commend the establishment of a "Talent Bank" or 
resource f i le f or new appointments which the Co�ss ion on 
Human Resources is currently considering , we urge that 
recruitment ef forts for women go well beyond s uch a file .  
specif ic nominations solicited for spe ci fic purposes are , in 
our judgment ,  like ly to produce more viable candidates and 
serve the additiona l objective of keeping the scient ific 
community aware of the need to augment women scientists • 
careers in thi s fashion. 

we would al so suggest that a new form of record keeping 
would assist the NRC in identifying the areas in which 
prog ress has been uneven so that greater efforts may be 
exerted there. 
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NOTES 

1 by Herbert Barrington, Director , Office of Equal 
Employment Opportunity, National Science Foundation. 

2 This paragraph i s  based on statements made by suzanne L. 
Fremeao, Committee Management Officer , NIB . 
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CUAPJ'ER 6 

PERSPECTIVES & PROSPECTS 

This study indicates that the status of women Ph. o. • s  in 
academic science ba s  improved in the past decade , but that 
further qains are nece ssary before equal opportunity is 
real ized. 

The assessme nts of equa l  opportunity in this report have 
centered on the recent doctorate population , essentially 
those scientists who completed thei r education in 1 9 7 0  and 
late r .  The date is merely a convenient marker in a long 
transition f rom growing awareness of possible sex 
di scrimination through the pas sage of equal opportunity 
laws , the appea rance o f  regulations for their 
i mplementation , and finally their fairly general acceptance. 
It  was not a sharp watershed ; changes we re gradual , as we 
have seen.  But young women sc ientists completing their 
educat ion since then have had better prospect s  in academic 
careers, by and la rge, than their predecessors d id .  

Whether the climate o f  growing equality of opportunity 
has had comparable beneficial effects for older women 
sc ientists is not clear. There is anecdotal evidence that 
some women who for many years he ld re sea rch staff pos itions 
have recently achieved faculty status , and that others who 
were long-te rm instructors or lecturers have been promoted 
to l adder posts . Tbe total number of such promotions cannot 
be very large ; the entire increase of women in faculty posts 
betwee n 1 973 and 1 97 7  is les s  than one-quarter of all women 
who received science doctorates from 1 97 0  to 1 97 7 .  The 
gains and the prospects for the older Ph . D. cohorts will 
need to be a ssessed separately from those f or Ph. D. • s  since 
1 9 70 .  

� have traced t he  comparat ive progress of women 
scientists since the ear ly 1 9 7 0 1 s  in some detail .  I n  the 
past decade women • s  share of all science doctorates has 
doubled , f rom 9 percent to 1 8  percent, and is still 
increasing in all f ields of science , with especially 
dramatic ga ins in the biological and social sciences and in 
psychology. Their qualifications match those of men: they 
have superior academic records upon entering graduate 
school , are trained in the same departments as men , complete 
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research leading to the doctorate as  fast or faster than 
thei r male counterparts , and aspire to careers in teaching 
and resea rch in equa l proportions . 

Although the unemployment rate of new women Ph. D. ' s  has 
been decreasing somewhat irregularly since 19 7 0  (NRC , 1 97 8 )  
i t  still exceeds that of comparable ma le Ph. D . 's  by factors 
as large as five .  I n  chemistry, where women are 1 4  percent 
of new doctorates ,  they account for 43 percent of the 
unemployed Ph. D .  chemists who are seek ing employment , and 
women doctoral chemists • unemployment rate is almost equa l 
to that for the labor force of adult women at all 
educat ional leve ls . Whi le the situation is less severe in 
other fie lds , unemployment of women doctoral scientists 
rema ins high , and represents an underutilization of 
scientific potential as well a s  the mate rial resources 
inve sted in their training. Under present and projected 
circumstances it is unrea listic to expect academic 
employment to remedy this s ituation.  Will industry and 
government , where women scientists are currently severely 
underrepresented , absorb a larger number? 

Equitv in Academic Employment 

Academic employment opportunities for women scientists 
stil l present a very mixed picture. overall, a slight ly 
larger fract ion of women than men i s  employed in academic 
i nstitutions, but there cont inue s to be a disproportionately 
large number of women in two kinds of positions: part-time 
instructors or lecturers which are not only outside the 
tenure stream but also offer litt le chance for productive 
research , and postdoctora l or re search staf f positions which 
are underpaid . Spending much time in these somewhat 
marg ina l or subordinate positions may contribute 
substantially to cumulative disadvantage . The dependent or 
anci llary nature of such work probably provides little 
stimulus for developing the autonomy and drive necessary for 
a career as a teacher-scholar. 

In faculty pos itions , women have made substantial gains 
as ass istant profe ssors and les se r  gains in the upper ranks. 
The question of the real status of ass istant 
professorships-- whether these are indeed revolving doors , 
and whether they are more like ly to be so for women than for 
men--remains to be resolved by further studies . A study 
proposed by the Commission on Human Resources to compare the 
career progress of men and women scienti sts promises to 
clar ify the question of • re volving door" appointments and 
should be supported. 

That the proportion of women in tenured positions 
cont inues to lag well behind that of male faculty is cause 
for concern . I f  present trends continue , it is like ly that 
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there wil l be few tenure slots available by the time the 
recently appoi nted women are ready to be cons idered for 
promotion. The di ff ic ulty of making tenure decisions vis -�xt! the growing shortage of tenure slots should not 
overshadow the equal opportunity mandate . Nothing in our 
f ind ings provide s a rat ional basi s for the fa ct that men at 
senior rank s are awarded te nure more f requent ly than women. 
If a l l untenured women now at full professor ranks received 
tenure overnight , the total e f fect on the academic economy 
in the s ciences would be neg l igible , a f fecting approximately 
200 positions out of a tota l of 1 23 , 0 0 0 ,  of which about 
50 , 0 00 are men who a re tenured f ul l  professors .  

Although women hold a higher proport i on o f  l adder 
pos itions than they �ed to , especia ll y at the ass istant 
professor level , they also hold a much l arger share of of f
ladder positions tha n in the past . In the leading 
univer sitie s women are a lmost ha lf of al l scient ists i n  the 
ambiguous " instruc tor/lecturer" category. we have no way of 
knowing whe ther this represents a laudable ef fort to have 
women in de partm�nts where no faculty opening s exist , or a 
practi ce of lower of fers and lower promotion rates for 
women. 

Ef fect ivenes s o f  A£f irmative Action 

De lay s in the early implementat ion of e qual opportunity 
laws cost several years d uring wh ich employment of women 
sc ie ntists on fa cult ies did not change materia lly--years 
when there was sti ll some g rowth . Since 1 973 growth has 
been minimal in leading science departments and only 
mode rate in othe rs . Employment · of women faculty has 
i ncrea sed dur ing these last few years , but the absolute gain 
in numbers is so sma ll as to produce onl y a mi nimal effect 
on the total . Yet i f  it s ignals a trend , a change in 
attitude s , it may ma ke a n  important di fference • .  

Given the long history of underuti lization of women i n  
academe, we would not h a ve  expected mate ria l changes in the 
absence o f  aff i rmati ve action le gis lation. That some 
changes have occurred i s  probabl y due in part to this 
legislat ion ,  although actua l enforcement has been 
inco ns iste nt and s ca ttered . The threat of possible 
l itigation through individual and class action suits , and of 
the cost of such litigation , i s  probably the most ef fective 
enfo rcement mechanis m that exi st s .  Even on-s ite compliance 
reviews are apparent ly not being used as enforcement tools . 
Undoubtedly the changes in genera l  soc ial c li mate and 
growing accepta nce o f  woae n i n  various non-traditional· 
pro fessions have a l so contributed materi ally to their 
growing numbers among sc ience facultie s .  
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With enforcement res ponsibi lity recent ly consolidated in 
the De partment of Labor , sone improvement in per formance may 
re sult . It is hoped that more uni form admi nistr ation wi l l  
prod uce f ewe r  ca pric ious decisions and requests and wi ll 
deal more sensit ive ly with the resolution of dif f icult 
conf lict s .  we would hope to see increasing leve ls of 
cooperation on the part of both academic institutions and 
t he federa l government. 

Remedial Act ions 

SiRCe the tota l si ze of facu lties in the research 
universities (a nd probably also in others ) is unlikely to 
grow in the foreseeable f uture , we cannot expect a 
s ignif icant increase in the proportion of women on science 
f acult ie s  in the absence of spec ial programs. Yet , when 
ha lf of all undergraduates are women and graduate 
enro llments of women a re increasing steeply , it is 
e ducat iona l ly s ound and des irable to have women well 
represented on fa�ultie s .  otherwi se We run the risk not 
only of losi ng scientif ic talent but of short-changing the 
next gene rat i on of stude nts .  If ful l  equalit y  of 
opport unity is to be attained in higher educat ion , both male 
and fema le students wi ll need profe ss ional women as models 
and mentors .  

�cademic Sa laries 

sala ry e qui ty is di f f icult to a ssess from aggregate data 
and is probably best studied intra-institutionally ; various 
acceptable procedure s for doing so have been published. The 
stat istics available to us certa inly suq gest , at the leas t , 
that such studies a re needed : some salary dif f erences 
f avoring men exist in a l l  f ie ld s , at all level s ,  and in all 
cate go rie s of i nstit utions . Whether they may be j usti fied 
i n  i ndividual ca ses on g rounds of length of service or 
different responsibilities is not the issue . Rather , the 
i ssue is that prior conditions which determine f ai r  salaries 
s hou ld not distingui sh betwee n men and women. 

Advi sory Committee Service 

The opportunit ie s of women scie ntist s to augment their 
own hori zons , pro fit from the personal exposure , and 
contribute their expertise to nationa l science policy by 
serving on a va riety of advisory bodies have expanded 
cons iderably in recent years -

An ana lysi s of j ust where and how women advisors are 
be ing ut i lized--and where the y  are not-- is hampered somewhat 
by the very uneven reporting practi ces regarding advisory 
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committees which we have encountered. Much of our 
information was as sembled piecemeal and is not regularly and 
publ ic ly avai lable ; only NIB was able to furnish complete 
and full information on the composition of its committees . 
This i s  accompl ished through a central office which also 
monitors appointment s  to i nsure adequate numbers of women . 

Tbe Issue of Mobil ity 

The possibi lity that most of the manifest differences in 
women scientists •  ca reers--in type of appointment , quality 
of institution , amount of salary, and eventual recognition-
stems from their family responsibility and their 
consequently reduced job mobi lity has been rai sed widely and 
frequently. Although most of our data do not bear on this 
issue directly , ce rtain inferences are possible. 

First , a clear d istinct ion must be made between recent 
years ,  since about 1 970,  and the preceding period. Before 
the advent of affirmative act ion , women rarely received 
offers , they looked for jobs,  and if they were married, 
usually where their husband ' s  opportunities were best . Even 
the most distingui shed women scientists , prospective Nobel 
laureates included , were not offered endowed chairs and 
other amenities to lure them to distant institutions . The 
question of independent career mobi lity , therefore , did not 
arise for them. Some achieved distinction despite the lack 
of offers , some did not. 

More recently , career mobi lity bas ceased to be 
exclusively a female problem. Young families , especia lly in 
academe , increa singly look for institutions which offer 
de sirable opportunities to both spouses ,  and some leading 
universities have bad diff iculty in recruiting faculty 
partly be cause of what one characterized as the •working 
mate" problem (Chronicle of Higher Education, oct .  2 3 ,  
1 9 78 ) . other i ssues , such a s  unwillingness to uproot 
children and i nability to pay inflated housing costs are 
contributing to the prob lem, and profess ional moves are no 
longer regarded as quite so des irable . 

TO what extent such considerations have actual ly 
inf luenced career decisions by either women or men in the 
last few years is not known. It is reasonable to assume, 
however ,  1 )  that single women would be free to follow career 
opportunitie s,  and 2 )  that such mobi lity re strictions as may 
apply to married women would bold equally for all fields . 
The fact that single women• s careers (rank , salary, etc. ) 
resemble those of ma rried wome n rather than men suggests 
that factors othe� than mobi lity are at wor k ;  si milarly , the 
fact that women psycho logists • academic status closely 
resembles men • s  re ga rd less of marital status whi le women 
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chemists ' does not , also supports the inference that lack of 
mob i l i ty i s  a less important career factor than sex. 

Nonethe less , future career mob i l i ty of both sexes would 
certainly be enhanced by the provi s ion by universi ties of 
better support servi ces in locating promi sing employment for 
a spouse. The variety of individual s i tuations l ikely to be 
encountered doe s not l end itse lf to recommending a general 
program but in many cases some effort by departments , 
pos s ibly through careers service office s ,  would be 
beneficial. 

Recommendations 

Our recommendations to the Federal Government and to 
academic insti tutions for better uti l i zation of doctoral 
women scientists are as fol lows : 

Recommendations for Fel lowship and Training Programs 

Reao11111endation 1 

That federal ly supported scientist-teacher awards be granted 
annual ly to a minimum of 2 5  women for the next five years , 
each tenable for at least a five-year period . 

These awards , bas ed on merit , would afford a method of 
adding women to leading s cience faculties on a semi -permanent 
bas i s , increas ing their numbers by about 10 percent -- a great
er increase than could reasonably be accommodated by the cur
rent numbers of job openings . The more important impact would 
l i e  in the distinction of the award . The amounts of the awards 
would be comparable to annual faculty salaries . 

I t  mus t  be emphas i zed that we regard such awards as 
additions to , not subs titutes for ,  regular faculty hiring. 
The cos t of such a program is  of course cons iderable , but 
s t i l l  a good deal less than the currently ineffective efforts 
toward affirmative action enforcement ,  and the cos t of l i ti 
gation . Career deve lopment awards of thi s  type have analogies 
in exi sting programs , e . g . , at NIH , and are thus not a radical 
po l icy departure . 

Recommendation 2 

That fel lowship support from federa l sources be made avai lable 
to enabl e  older women scienti sts to update their training by 
means of short cours es , summer work , or other spec i a l i zed 
education . 
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With obsolete training and out- of-date s ki l ls , many o lder 
Ph. D. 's wi l l  have li ttle chance to obtain highly competitive 
awards. Because these scient i s ts do not exi st in large 
homogeneous groups , it is  difficult to make very deta i l ed re
commendations concerning the types of cours es wh ich should be 
offered or the ir location or sponsorsh ip . Shor t courses spon
sored by profess iona l societies , such as thos e of the American 
Chemical Society , might be appropr iate. Research departments 
and government or indus trial laboratories might also be suit
able places for such updating. 

Recammendation 3 

That an experimental program of research support and aff il ia
tion wi th active res earch departments be insti tuted for women 
scienti s ts at teaching co l leges to enhance the momentum of 
their research. 

The prospect that th is propos a l  offers of giving added 
impetus to the ir research by exposure to a highly active 
research environment and enhancing the qua l i ty of ins truction 
in the ir permanent pos i tions is cons iderabl e. Such a program 
could be minima l in cost , and might great ly enhance the per
ceptions and atti tudes of research faculties toward women 
col leagues. 

Recammendation 4 

That a pi lot program of award s and grants to fac i l i tate 
career moves by couples be insti tuted on a tri a l  ba s i s  for two 
to three years. Ei ther spouse would qual ify i f  the other part
ner had received a permanent appo intment requir ing re- locat ion. 
The award would provide support for establ ishing a research 
program at a new insti tution. 

Some leading univers ities have had d i fficulty in recruiting 
facu l ty part ly because of what one character i z ed as the " working 
mate " probl em ( Chroni c l e  of Higher Education , Oct. 2 3 , 1 9 7 8 ) . 
This program would enhance the career mobi l i ty of sc ientists 
and afford better uti l i z at ion of men and women who would other
wise face a hiatus in thei r  re search efforts . 

Recammendation S 

Tha t the Nationa l Science Foundation , as l ead agency for federal 
research support in univers i ties , consult wi th univers i ties 
to devise programs that wi l l  enab l e  non- tenure track facu lty 
to initi ate and deve lop independently funded research programs. 
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Internal regulations of mos t  institutions do not al low 
or encourage off- ladder faculty to apply for independent 
research grants , making it difficult or impo s s ible for such 
individuals to e s tabl i sh a research record . Women scientists 
are markedly overrepresented in such pos itions , as a lready 
noted , and the ir opportunities for advancement are specifica l ly 
c ircumscribed by the l imitations on grant appl ications . 

Recommendat ions for Improved Monitoring of Egual Opportun ity 
Po l icies 

Recommendation 6 

That pre-award compliance reviews give attention to promotions 
of women to as sociate or ful l  profes sor ranks wi thout tenure . 

The proportion of women in senior ranks who are awarded 
tenure continue s to lag behind that of male faculty . Nothing 
in our findings provides an explanat ion for this difference . 
We therefore reco�end that affirmat ive act ion reporting 
inc lude tenure compari sons as wel l  as numerical gain s . 

Recommendation 7 

That a l l  public and private institutions be required to include 
academi c salary information in the ir affirmative ac tion 
report ing . 

Affirmative action regulations a s  current ly implemented 
in higher educat ion rare ly inc lude regular reporting of 
salary data and , at least in private institutions , such 
informat ion usua l ly rema ins confidential . In general , salary 
differentials between men and women are greater in private 
univers ities than in pub l i c  ones ( Chronicle of Higher 
Education , July 1 7 , 1 9 7 8 , pp . 9 - 1 2 ) . Inclus ion of salaries 
in reporting should encourage careful review of individual 
salary di sparities and equa l i z at ion where j ustified . 
Privacy i ssues need not be an insuperable obs tac le; leading 
pub l i c  re search un ivers ities apparent ly have no problems with 
pub l i c ation of salaries . 

Thi s  recommendation i s  not intended to require disc losure 
of " supergrade " sa laries for individua l s  of exceptiona l dis
tinction , s ince the se derive from merit considerations beyond 
the s cope of any remedial program . The exemption would be 
s imi lar to the wide ly accepted exempt ions of certain �ndowed 
profes sorships from affirmat ive act ion practice s .  
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Recammendation 8 

That equal opportuni ty po licies be l inked more directly to 
departmenta l or proj ect leve l s  rather than to university-·wide 
equal opportunity performance . Awards be low $ 1  mi l lion ( which 
do not subj ect the insti tution to a pre-award compliance review) 
should be contingent on sati sfactory equal opportunity efforts 
within the department concerned , rather than requiring evi dence 
of compliance throughout the institution . 

We bel i eve that such c loser linking of awards wi th the 
units which re ceive the primary benefits wi l l  contribute to 
s impl ified administrat ion , and avoid potentially pena l i z ing 
entire ins titutions for i solated infractions . 

Recommendation 9 

That the National Science Foundat ion fo l low NIH in moni toring 
and periodically report ing on advisory commi ttee appointments 
to insure that co�i ttees and pane ls inc lude appropriate numbers 
of women sci enti sts . 

Such moni toring shoul d also cover the various ad hoc 
pane ls that are frequently a s s embled for very specific short
term tasks . In reports that have been made ava i l able to us , 
ad hoc pane l s  members have not a lways been inc luded . 

Recommendations to Institut ions 

Recommendation 10 

That sci ence departments and EEO officers as s i s t  in assuring 
that women facu lty at senior ranks who are s t i l l  untenured and 
may have been overlooked in previous reviews , are now given 
appropriate tenure reviews . 

Recammendation 1 1  

That departments and affirmat ive ac� ion officers careful ly re
view the disproportionately high number of women appointed to 
off- ladder pos i tions . 

In the leading univers ities , women are a lmost half of a l l  
scient i s ts in the ambiguous " instructor/lecturer " category . 
We have no way of knowing whether thi s represents a laudable 
effort to have women in departments where no faculty openings 
exi s t , or a pract i ce of lower offers and lower promotion rates 
for women . 
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Recommendation 12 

That the Nat iona l Academy of Sciences/National Research Counci l  
fol low the NIH i n  moni toring and periodically reporting on 
advisory commi ttee appointments to insure that committees 
and pane ls inc lude appropriate numbers of women scientists. 

Such monitoring should al so cover the various ad hoc 
pane l s  that are frequently as sembled for very specific short
term tasks . 

Recommendation 1 3  

That institutions give attention to fac i l i tation of young 
women ' s  scientific careers. 

During periods when they are producing and ra i s ing sma l l  
chi ldren many young women and men may need t o  interrupt or 
res trict their employment to part-time. Options should be 
avai labl e that would uti l i z e  their talents on a rigorous 
but les s than ful l -time bas i s. Pos s ible mechani sms would 
include part-time pos itions within the tenure track. 

I t  i s  importan t  that institutions a l so fac i l itate the 
development of an independent career identi ty. Young women 
today may sense pres sure to become overloaded with student 
advi sing , serving on committees within the institution , and 
other types of univers ity servi ce. Whi le these other activi
ties are not unimportant ,  an over-burden may greatly res trict 
career deve lopment. 

Conc lus ion 

Univers ities as corporate ent ities must learn to assume 
a more cooperative attitude toward equal opportun ity for 
women. Much of the cost of affirmative action is due to the 
adversary pos ition taken by univers ities initially , and to 
their continuing efforts to c laim a form of autonomy to 
which the use of pub l ic funds does not entitle them. 
Academic freedom does not trans cend the law. I t  i s  our hope 
that the suggestions we have made wi l l  contribute to 
greater cooperation between un ivers ities and the Federa l 
government and a lessening of the adversary c l imate surround
ing equal opportunity probl ems. 
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APPENDIX A 

AFFI RMATIVE ACTION 

Federal regulat ions and laws requi re that there be no di s
criminat ion in any cond itions of employment including recruitment , 
h ir ing , layoff , di scharge and recal l , and in-service training; 
opportuni ti es for promotion; partic ipat ion in training progr ams; 
wages and s a lar ies; s ick leave t ime and pay; vacat ion time and 
pay; overtime work and pay; medical , ho spital , l ife and acc ident 
insurance; and opt ional and compul sory ret irement . 

Status and Orders Requi ring Equal Employment Opportunity 

and Affi rmative Ac tion 

The Equal Pay Ac t of 1 9 6 3 , the first sex di scriminat ion 
l egi slat ion enacted , requires equal pay for equa l work regardles s 
of sex . Ti tle IX of the Education Amendments Act of 1 9 7 2  extends 
the cove rage to executive , admin i strat ive and profe ss ional em
ployee s ,  inc luding -al l faculty; and to outs ide salespeople . The 
law is enforced by the Wage and Hour Divi s ion of the Employment 
Standards Admini stration of the Department of Labor , and reviews 
can be conducted without pr ior complaint . 

If a violat ion i s found fol lowing a review , the employer i s 
asked to settle by ra i s ing wages and awarding back pay to under
pa id workers . Shou ld the employer refuse ,  the Department of Labor 
is author i zed to go to court . No affirmative action i s requi red 
other than back pay . 

Executive Order 1 1 2 4 6  as Amended by Execut ive Order 
1 1 3 7 5  prohibits di scr iminat ion i n  employment by a l l  employers 
who hold federal contracts , and requir e s  affirmative action 
programs by a l l  fede ral contractors and subcontractors .  Fi rms 
wi th contracts over $ 5 0 , 0 0 0  and S O  or more employees must deve lop 
and implement wri tten programs of affi rmat ive action . 

The Department of Labor through i ts Office of Federal Con
tract Compl i ance i s re spons ible for a l l  po licy matters under the 
Executive Order . However , the Department of Health , Educat ion 
and We lfare doe s the actual review and enforces the order in 
un iver si t ies and co l lege s . Fa i lure to fo l low the requi rements 
of the Execut ive Order can result in the de l ay , suspens ion or 
termination of contracts . 

Title VI of the Civil Ri ghts Ac t of 1 9 6 4  forbids di scr imina
ti on against students on the bas i s of race , color or nat ional 
origin in a l l  federa l ly a ss i sted programs . Emp loyment i s  not 
generally covered except when employment i s the purpose of the 
a s s i s tance . The Department of Health , Educat ion and We lfare i s 
the enforcement agency . Affirma tive act ion 'i s not requi red , 
but can be imposed after a finding of di scriminat ion . 
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Title I X  o f  the Education Amendments o f  1 9 7 2  forbids dis
criminat ion on the bas i s  o f  sex against students and employees in 
all federa l ly a s s i sted educat ion programs in all ins t itutions , 
pub lic and pr ivate , that rec eive federal monies through grants , 
loans or contracts . The Department of Hea lth , Educat ion and 
We l f are is the en forcement agency . Af f i rmat ive act ion i s  not 
required , but can be imposed a fter a finding of discrimination . 

Title VI I o f  the Civi l Rights Act o f  1 9 6 4  as Amended by the 
Equa l Employment Opportuni ty Act o f  1 9 7 2  forb ids di scriminat ion 
on the bas i s of race , color , national origin , re l i gion or sex 
in any term , condition or privi lege of employment by unions and 
by employers . The law wa s amended on March 2 4 , 1 9 7 2  to cover 
a l l  pub l i c  and private educational institutions , as wel l  as 
s tate and loc al gove rnment s ,  and applies to a l l  employers , public 
or pr ivate , whether or not they rece ive any federal funds . Title 
VI I covers all private employers o f  15 or more persons , and is 
en forced by the Equal Employment Opportunity Commi s s ion ( EEOC ) , 
wh ich i s  appo inted by the Pres ident . Employers are required not 
to di scriminate in employment .  Title VI I does not requi re a f f ir
mative action unl e s s  there is a finding o f  di scrimination . The 
bas ic body of legal pr inciples applying to employment discrimina
tion has been deve loped in Title VI I l iti gation and in cases in
vo lving the 5th and 1 4 th amendments to the Constitution . 

NOTE 

1 .  Much o f  the material in th is sect ion wa s adapted with per
mi s s ion from " The Hand That Rocked the Cradle Has Learned to 
Rock the Boat " by Bern ice Sandler from the series New Directions 
for Institutional Re search : " Toward Af firmative Ac tion " 
edited by Lucy Se l l s , Jos sey Bas s  Pub l i sh ing Company , 1 9 7 4 . 
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APPENDI X  B 

INST ITUTIONAL CLASS I F I CATIONS 

B- 1 .  Ranking of Institutions 
by Federal R&D Expenditures 

B- 2 . Roo se-Andersen Rat ings o f  
Departments 
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No t e : 

Source : 

T ab l e  includes data f rom 14 Federal agencies res pons ible for 
mo r e  than 9 5  percent o f  all Federal ob l igat ions to univer s i t ies 
and coll eges . 

National S c i enc e Fo und a t ion , Federal S uppo rt to Univers i t i es , Colleges , 
and S e l e c t ed Nonpro f i t  Ins t i tu t ions , Fiscal Year 1976  and Trans i t ion 
Quar t e r , NSF 7 7- 32 5 , 19 7 7 , p .  30. 
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ROOSE-ANDERSEN RAT INGS 

Unl ike other class i f icat ions used in this report ( AAU ,  
Carne gie and R&D expend iture s )  , the Roose-Andersen ratings apply 
to individual departments rather than to entire institutions o f  
higher educ at ion . Al so in contras t to the other categor i zat ions 
wh ich rely on one or more ob j ect ive ind ice s , thes e departmenta l 
rank ings are based on the j udgments of  raters . The rat ings were 
deve loped in 1 9 6 9 and departments may have changed s ince then . 
Neverthe l e s s , these ratings are appl icable for the period when 
the most  recent ( 1 9 7 7 - 1 9 7 8 )  sc ience Ph . D . ' s  began the ir graduate 
tra ining .  

The fol lowing page s present the lead ing institut ion s , 
rated by qua l ity of  the graduate faculty , for s ix se lec ted 
science fi e lds : 

Source : 

MATHEMATICS 
PHYSICS 
CHEMI STRY 
MICROBI OLOGY 
PSYCHOLOGY 
SOCIOLOGY 

Kenneth D .  Roo se and Ch arles J .  Ander sen , A Rat ing of 
Graduate Programs , Amer ican Counc i l  on Educat ion , 
Wash ington , D . C .  1 9 7 0 . 
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I n s t i tut ions Whos e  MATHEMATICS Departments Rece ived H ighes t 
Rating s  ( 3 . 0  - 5 . 0 ,  whe re 5 . 0 i s  highe s t ) , in Order of  The i r  
Ranking , Start ing wi th the H i gh e s t  Rank . 

1 *  Ca l i fornia , Berke ley 
1* Harvard 
3 P rinceton 
4 Chicago 
5 M . I . T .  
6 S tan ford 
7 Yale 
8 N . Y . U .  
9 Wi scons in 

1 0 *  Col umbi a 
1 0 *  Mich i gan 
1 2 *  Corne l l  
1 2 *  I l l ino i s 
1 4 C a l i forn i a ,  Los Ange les 
1 5 *  Br ande i s 
1 5 *  Brown 
1 5 *  C a l . Tech . 
1 8 *  Minnesota 
1 8 *  Penn sylvan i a 
1 8 *  wa sh ington ( Seatt l e ) 
2 1 *  Purdue 
2 1 *  Rocke f e l ler 
2 3 * Johns Hopk ins 
2 3 * Nor thwe s tern 
2 3 *  Vi r gin i a 
2 6 *  Cal i forn i a ,  San D iego 
2 6 *  I ndi ana 

* Score and Rank are shared wi th anothe r in s t i tution . 
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I n s t i tut ions Whos e  PHYS ICS Departments Rece ived H i ghe s t  Ra t ings 
( 3 . 0  - 5 . 0 ,  where 5 . 0 i s hi ghe s t ) , in Order o f  The i r Rank ing , 

S tarting wi th the H ighe s t  Rank . 

1 *  Cal i forn ia, Ber k e l ey 
1 *  C a l . Tech . 
1 *  Harvard 
4 Pr inceton 
5* M . I . T .  
5 *  Stan ford 
7 *  Columb i a 
7 *  I l l inoi s 
9 * Ch icago 
9 *  Corne l l  

1 1 * Cal i fornia ,  San D iego 
1 1 *  Yale 
1 3 Wi scons in 
1 4 *  Mi ch i gan 
1 4 * Pennsy lvan ia 
1 6 *  Mary l and 
1 6 *  Rocke fe l le r  
1 8  Roche s te r  
1 9  C a l i fornia , . Lo s Ange l e s  
2 0 *  Minne sota 
2 0 *  Wash ington ( Seatt l e ) 
2 2  Carnegie -Me l lon 
2 3 * Brown 
2 3 * Duke 
2 3 * John s Hopk in s  
2 3 *  Purdue 
2 7 *  Brande i s  
2 7 *  Co l orado 
2 7 *  I owa State (Ame s ) 
2 7 *  Texas 

* S core and Rank are shared wi th ano the r inst i tut ion . 

1 4 1  
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Institutions Whose CHEMI STRY Departments Received Highest Ratings 
( 3 . 0 - 5 . 0 ,  where 5 . 0  i s  highes t ) , in Orde r of The i r Rank ings , 
Starting wi th the Highe s t  Rank . 

1 Harvard 
2 Cal . Tech . 
3 *  Ca l i forni a , Berkeley 
3 *  Stan ford 
5 M . I . T .  
6 I l l inoi s 
7 Cal i fornia , Lo s Angele s 
8 *  Chi cago 
8 *  Columbia 
8* Corne l l  
8 *  Wi sconsin 

1 2 Ya le 
1 3  Pr inceton 
1 4  Northwes tern 
1 5 *  Iowa State ( Ames ) 
1 5 *  Purdue 
1 7 *  Ca l i fornia , San Diego 
1 7 *  Texa s 
2 0 *  Indiana 
2 0 *  Mi chigan 
2 0 *  Minne sota 
2 3  Rocke fe l ler 
2 4 *  F lor ida State 
2 4 * Johns Hopkins 
2 4 *  Michi gan State 
2 4 *  Penn S tate 
2 4 *  Rice 
2 4 *  Wa sh ington ( Seattle ) 
3 0 *  Br ande i s  
3 0 *  Carnegie-Me l lon 
3 0 *  Case We stern Re serve 
3 0 *  Colorado 
3 0 * Oregon 
3 5 *  Brown 
3 5 *  Flor ida 
3 5 *  Notre Dame 
3 5 *  Roche ster 

* S core and Rank are shared wi th anothe r institut ion . 

1 4 2  
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Ins ti tutions Who se MICROB I OLOGY Depar tments Rece ived H i ghes t  
Rat ings ( 3 . 0  - 5 . 0 ,  where 5 . 0  i s h i ghe s t } , in Order o f  The i r 
Rank i ng S tart in g  with the Highe s t  Rank . 

1 Rocke f e l ler 
2 * C a l i fornia ,  Berkeley 
2 *  M . I . T .  
4 *  Cal . Tech . 
4 *  Harvard 
4 *  I l l ino i s 
7 Wi scons in 
8 *  Stanford 
8 *  Wa shi ngton ( Seattle } 

1 0  Purdue 
1 1 *  Cal i forni a ,  Davi s 
1 1 *  Johns Hopk ins 
1 1 *  Ya le 
1 4 *  Minne sota 
1 4 *  Penn sylvan i a 
1 4 *  Pr ince ton 
1 4 *  Wa sh ington ( S t .  Loui s )  
1 8 *  Brande i s 
1 8 *  Cal i forn ia ,  Lo s Ange l e s  
1 8 *  C a s e  We ste rn Re serve 
1 8 *  Chicago 
1 8 *  Indi ana 
1 8 *  N . Y . U .  
1 8 *  Rutger s  
2 5 *  Columb ia 
2 5 *  Duke 
2 5 *  Mi chi gan State 
2 5 *  Nor th Carol ina 
2 5 * Texa s 

* Score and Rank are shared wi th ano ther in s ti tut ion . 

1 4 3  
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Inst i tut ions Who se PSYCHOLOGY Departments Rece ived H i ghe s t  Ra tings 
( 3 . 0  - 5 . 0 ,  where 5 . 0  is highe s t ) , in Order of The i r  Rank i n g  
Start ing wi th the H i ghe s t  Rank . 

1 S tan ford 
2 Mi chi gan 
3 C al i forni a ,  Berke ley 
4 Harvard 
5 I l l ino i s 
6 Pennsylvani a 
7 * Minne sota 
7 *  Wi scons in 
7 * Yale 

1 0  C a l i forn i a ,  Los Ange les 
1 1  Texas 
1 2 *  Brown 
1 2 * M . I . T .  
1 4 *  Colorado 
1 4 *  Indiana 
1 6 *  Ch icago 
1 6 *  John s Hopkin s  
1 6 *  Nor thwe s tern 
1 6 *  Penn S tate 
2 0 *  Corne l l  
2 0 *  I owa ( I owa C i ty ) 
2 0 *  Mi chi gan S tate 
2 0 *  Roches ter 
2 4 *  Duke 
2 4 *  North Carol ina 
2 4 *  Oregon 
2 7 *  Columbi a 
2 7 *  Pr inceton 
2 7 *  Wa shington ( Seatt l e ) 
3 0 * Carneg ie -Me l lon 
3 0 * N . Y . U .  
3 0 *  Ohio S tate 

* S core and Rank are sha red wi th ano ther in s t i tution . 
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Institutions Whose SOCIOLOGY Departments Rece ived Highe st Ratings 
( 3 . 0 - 5 . 0 ,  where 5 . 0  i s  highes t ) , in Order of The ir Rank ing , 
Starting with the Highe st Rank . 

1 * Cali fornia , Be rkeley 
1 * Harvard 
3 Chicago 
4 * Columbia 
4 * Michigan 
6 Wi scons in 
7 North Caro l ina 
8 Cal i fornia , Lo s Ange les 
9 * Cornell 
9 * Johns Hopkins 
9 * Northwe stern 
9 * Pr inceton 

1 3 * Washington ( Seattle ) 
1 3 * Yale 
1 5 * Minnesota 
1 5 * S tan ford 
1 7 * Michigan State 
1 7 * Texas 
1 9  Indi ana 
2 0 * Brande i s  
2 0 * Pemnsyl vani a  

* Score and Rank are shared with another ins titution . 
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Appendix C 

THE DOCTORATE RECORDS FILE 

The Commission conducts the annual Survey of Earned Doctorat es and 
maintains the resultant Doctorate Records File (DRF) under contract with 
the National Science Foundat ion. The Doc torate Records File contains 
data on earned doctorates from U . S .  universities s ince 1920 , except for 
professional degrees such as the M. D . , D . D . S . ,  and D . V . M. 

Since 1958 , the . data have come from ques tionnaires completed each 
year by degree recipients at U . S .  universities . The ques tionnaires are 
dis tributed with the cooperat ion of the Deans o f  Graduate Schools and 
filled in by the graduates when they complete all requirements for their 
doc toral d egrees . The doctorate recip ient s provide data about their 
birth date and place , sex , citizenship , marital status , racial or ethnic 
group , educat ional background from high school to doctorat e ,  sources o f  
financial support in graduate schoo l ,  and pos tgraduat ion plans . Each 
spring a Summary Report is p�blished providing tabulat ions of these data 
for the doc torate recip ients from U . S .  universities for the prior academic 
year . 

The File is now a computeriz ed record of over half a million doctorate 
recipients from 1920 through 197 7 . This total includes the 31 , 6 7 2  record s  
added t o  the F'ile i n  1 9 7 7 . 

Because the data have bee� supplied by virtually all doctorates who have 
ob tained degrees at U . S .  universities sinc e  1958 , they describe the 
entire population . Therefore , even though the numbers in this data base 
are quite small for certain groups , they involve no problems of sampling 
error . 

(1 9 7 7  Quest ionnaire attached ) 
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Conduc:led by 

Tile Nellonlll AnHrch Council 

In Cooper•Uon with 
Tile Amerlc:•n Council af L.e•rned Socl.t ... , 
The Socl•l ScHnee A-rch Council, Mel 

The Gl'lldultt. De•• 

To the Doctoral Candidate : 

SUpported by 

Tile N.uon.t sct.nce Foundation, 

Tile U.S. Otllce ot Education, 

Tile N•Uon•l Endown.nl for IM Hum•niUH, •nd 

Tile N•llonlll IMIIIuiH of HnHh 

This is a brief description of the Survey of Earned Doctorates indicating how the resulting data are used and t he 
individual confidentiality of data is protected. The basic purpose of this Survey is to gather objective data about 
doctoral graduates, data that are often helpful in improving graduate education. We ask your cooperation with 
the project. 

The information requested on the accompanying questio nnaire is largely sel f-explanatory. Please complete it, det ach 
it  along the perforated l ine, and return it to your G radua te Dean . On the back of this sheet is a Specialties List 
with code numbers and titles for cl assifying your fields of s pecialization. This will be useful in connection with several 
items on the questionnaire. If none of the detailed fields l i sted seems to be appropriate, note the "General " and 
"Other" categories. 

What is the Survey of Earned Doctorates? 

The Survey is conducted annually by the Commission on Human Resources of the National Research Council in 
cooperation with the American Council of Learned Societies and the Social Science Research Council . The form is 
distributed with the cooperation of the Graduate Deans and filled out by all graduates who have completed require
ments for their doctoral degrees. Research doctorates in all fields are included, but professional degrees such as the 
MD, DDS, and DVM are not included because information about recipients of those degrees is compiled elsewhere. 
The cumulative file goes back to 1 920 and is called the Doctorate Records File. 

The use of the doctoral data has been i ncreasing, partly because of the implications for graduate education stemming 
from the change in the growth pattern of the number of persons receiving doctorates ( 562 i n  1 920; 3 ,278 in 1 940; 9,735 
in 1 960; 29,497 in 1 970; peaking at 33,727 in 1 973 ;  and now at 32,923 i n  1 976 ) .  This survey attempts to supply some 
of the information as of the time the doctorate is received. 

What uses are made of the Survey data? 

The data collected by this survey questionnaire become part of the Doctorate Records File maintained by the 
Commission on Human Resources of the National Research Council.  The Survey data are collected with the i ntention 
that they will be put to use, but only under carefully defined condit ions. Such data as the number of degrees awarded 
in each field of special ization, the educational preparation of degree recipients, their sources of financial support, the 
length of time required to attain the degree, and postdoctoral employment plans of doctorate recipients are of great 
i nterest to graduate schools, employers, the scholarly comm unity, and the nation generally.  The Doctorate Records File 
is used for a limited number of carefully defined, follow-up research studies. Each year a sample of doctorate recipients 
is selected for inclusion i n  a longitudinal research file mai ntained for the National Science Foundation, the National 
Institutes of Health, and the National Endowment for the H umanities. 

Statistical summaries from the Doctorate Records File are used by educational institutions, professional societies, 
and government agencies. Some specific examples are : 

• An extensive statistical summary of the data is published and distributed to all graduate schools about every five 
years." '  These reports have been widely used by graduate schools and states to evaluate their progress in providing 
doctoral education. The data may also be useful to graduate students as an aid i n  selecting a graduate department. 

• Annual reports containing statistical summaries based on the most recent year's Survey are distributed to graduate 
schools, government agencies, and any others on request. '" 

The confidentiality of Survey data is carefully protected. 

This information is solicited under the authority of the National Science Foundat ion Act of 1 950, as amended. All 
information you provide wil l  be treated as confidential and wil l  be used for statistical purposes only. I nformation will 
be released only in the form of statistical summaries or i n  a form which does not identify information about any par
ticular person. There are only two exceptions to this policy : ( I )  i nformation ( name, year. and field of degree ) is 
released to i nstitutions from which you received degrees and to other organizations as part of the address search pro
cedure for follow-up research studies : and ( 2 )  information from your form will be made available to the i nstitution 
where you receive your doctoral degree. This latter release of i nformation is conti ngent upon receipt of a signed state
ment from the institution that the information will  be used only for internal purposes. Your response is entirely volun
tary and your failure to provide some or all of the information will i n  no way adversely affect you. 

( I )  National Academy of Sciences, Doctorate R�cipienls /rom United Slal�s Univ�rsitin, 1 958-1 966. Washin(llon, D. C. 1 967. ( 2 )  National Academy of Sciences, S11mmary Report 1976, Doctorate R�cipienls from United Stairs Utriv�rsities, Washington , 
D. C. March, 1 917. 
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NSF Form 568 1177 
OMB No. IIIHaiiO 

SURVEY OF EARNED. DOCTORATES Approval Expfrea June 30, 1171 
1bia fonD is to be retumed to the GRADUATE DEAN, for fonrardial to • . • . • . • . • • . . • • • • . . • . • • • •  Board OD HumaD-a- D8ta IIIII ADar,. 

c-!eelon 011 a- --.-
NIItioaal a-reb CouDdl 

,_,. print OT frpe. 2101 Qlaldbdion A-, W ........... D. C. 20411 

A. Name In full: . . . . . . . . . • . . . . • • • . . . . . . . • • . . . • • • • . . • . . • • • • • • . . • . • . . • • • • • • • • • • . • • • • • • • • • . . • • • . . • . . . . . . . . • • • • • CJ.ICI) (a....t Name) (First Name) (Middle N-) 
Croll �: Maidea - or to.- - leplly cbupd . • . . . . . . . . . . • . • • • • . . • • • • • • . • . • • . •  • • • • • • • • • • • • • • • . • • . • . . . . • . • . . • • . (II) 

B. Perm1nent lddniSI throuah which you could always be reached: (Can of, if appllcabJe) • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • . . .  • • • • 

· · · · · · · · · ·Oi.;.;,� · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · �· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·- · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

• . • . . . . . • • • • • . •  ._, . • • . • . . . . • . • . • • • . • . . .  "cii.; ·�; . . • . • . • . . . . . • . • . • . • . . . . • • . • . • • .  �· � jj ··.:.:a.; · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

c. u.s. Social Security Number: _ _ _  - _ _  - _ _ _ _ <·••1 
o. ���of birth: . . • .  <Mci.iti.i . .  ·�· • •  ·!Y..-.; . .  =�of birth: • • • •  �; • • • • • • • • • • • • •  <O; cc..;n.;y it"n.t ·u.ii . . . . . . . . . . . . . . . .  . 

E. Sex: 2 0 Palale 
F. Marltlil status: I 0 Married 2 0 Not married (IDclucliDI widowed, dhon:ecl) 
G. CltlzeMhlp: 0 0 U.S. ���tift 2 0 Noa U.S., � (Perm8Mal ...._.) 

I 0 U.S. � 3 0 Noa-U.S., Noa-� (Taapora17 ...._.) 
U Noa-U.S., lDdic:ate -.dry of � citlzeaship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

(41) 
(41) 

(110) 
(51-12) 

H. Rlclal or ethnic group: (Check all lbat apply.) A �- luwf!!l orilfru itl -0 0 Amcric:aD IDdiu or AlukaD Native • . . • .  uy ilii ol'ijiriil peopla of North America, and who mailltain cultural identification 
tbrouah tribal alliliation or c:ommunity rec:opilion. 

I 0 AliaD or Plcific Islander • • • • • • • • . • . . • • •  any of the oriainal peoples of the Far East, Southeast Asia, the Indian Subcontinent. or 
the Pac:iftc lsland5. Thill area includel, for eumple, China, Japan, Korea, the Pbilippille 
Islands, and Samoa. 

2 0 Bla, not of Hilpuic OriliD . . . . . . . . • .  uy of the black I1ICial poups of Africa. 3 0 Wbite, not of Hispanic Orilin . . . . . . . . . .  any of the orilinal peoplel of Europe. North Africa, or the Middle Eut. 
4 0 Hilpanic • • • • . . . . . . . • . . . . . . . . • . . . . • . .  Mexican, Puerto Ric:an, Central or South Americ:an, or other Spanish culture or orqina, 

reaardlels of race. ( SWII) 

I. Number of dependents: Do not iDclude yourself. (Dependeat = - receiviDI at leut - baJf of bil or ber 1UJ1P0r1 fi'OIII JQU) • • • • • • • •  .(Ill ) 
J. U.S. veteran atatus: 0 0 Veteru I 0 On active duty 2 0 Non-veteran or DOl applic:able (17) 

P! . � ....... 
k.� - - - ---:-- - �  ... - ·  .. - ·  

.... - -- :-:, - � - .. _ .... ... . .. - ·  .. .. ........ 
K. Hl&h school list ettended: . . . . . . . . . . . . • . . • • . . . . . . . • . . . . . . . . . . . . • . . • . . . . • • • . . . . . • . . • • • • • . • • • • • • • . • • • • . . • • • • •  (11oM) 

(Scllool Name) (Cityl (State) 
Year of lfllduation from hiah school: • • • . . . . . . . • . • • • • . CINII 

L Llat In the table below all collegiate and graduate Institutions you have attended Including 2-year colleges. Llat chronologlcallt. and In
clude your doctoral Institution as the last entry. 

Yean Major Field Minor Depee (if any) Allended Field 
lnslitution Name Location Use Soec:iallies List Tide of Gnnted From To Name Number Number Dcsree Mo. Yr. 

M. Enter below the title of your doctoral dissertation and the moat appropriate dasslllcatlon number and field. If 1 project report or a musical 
or literary composition (not a dissertation) Is 1 degree requirement, please check box. 0 <441 
Tille . • . . . . • . • . . . • • . • • • . • • • . . . . • • . . . . • . .  . • . • . • . • • • • • • • • • • Clullfy 111iaa Specialdel Lilt 

Number NIDIC of lleld  

N. Name the depertmant (or Interdisciplinary committee, center, Institute, etc.) and school or colleae of tha university 

which supervised your cloctontl prOifllm: . • • • . • . . . . . . . • . . • • . . . . . . . . . . . . • . . • • • • . . . . . • . . . . . . • • • • • • • • • • • • • • • • • • • • • • . • • • • •  

0. Name of your dlssartstlon adviser: 
(Depa-ulnstltute/CommlltM/.._., (ScMol) 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  (l.at Name) (First N-) (llkldle lnlllel) 
continued on next ,.,. 
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SURVEY OF EARNED DOCTORATES, Cont. 
P. Please enter a " 1 "  beside your primary source of support during graduate study. Enter a "2" beside your secondary source of support dur

Ing graduate study. Check ell other sources from which support was received. 

Q. 

58 - NSF FeDowship 
59 - NSF Traineeship 
60 - NIH Fellowship 
61 - NIH Traineeship 
62 - NDEA Fellowship 
63 - Other HEW 
64 - AEC/ERDA 

Fel lowship 

65 - NASA Traineeship 

&6 - GI BiD 
67 - Other Federal support 

(specify) • • . . • • • • • • • • • . • • • • •  

&a - Woodrow Wilson Fellowship 
69 - Other U.S. national fellowship 

(specify) . . . . . . . . . . . . . . . . . .  . 

70 - University Fellowship 

71 - Teaehina Assistantship 

72 - Researc:h Assistantship 
73 - Educational fund of 

industrial or 
business firm 

74 - Other institutional 
funds (specify) 

75 - Own eaminp 

76 - Spouse's eamlnp 
77 - Family contribu

tions 
78 - loans (NDSL 

direct ) 
79 - Other Joana 
80 - Other (specify) 

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

0 D Held fellowship 
1 D Held usislantship 
2 0 Held own research lfBnt 
3 0 Not employed 
4 0 Part-lime employed 

Full-time 
Employed in:  
(Other than 

0, I, 2)  

5 0 Collese o r  university. teaching 

I 
6 0 College or university, non-teaching 
7 0 Elem. or !leC. school. teaching 
8 0 Eiem. or sec. school, non-teachina 
9 0 Industry or business 

( I I )  0 Other (specify)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

(12) 0 Any other (specify) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  (9) 

R. How many years (lull-time equivalent basis) of professional work experience d id  you have prior to the doctorate? (include assistantships as 

professional experience) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 1 0-1 1 >  
POSTGRADUATION PLANS 

S. How well defined are your postgraduation plans? 
0 0 Have signed contract or made definite com mitment 
I 0 Am nesotiatins with a specific orpnization, 

or more than one 
2 0 Am seekins appointment but have no specific prospects 

3 0 Other (specify) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (12) 
T. What are your Immediate postgraduation plans? 

0 0 Postdoctoral fellowship? 

} I 0 Postdoctoral research associateship? Go to 
2 0 Traineeship? Item "U" 
3 D Other study (speci fy )  . . . . . . . . . . . . . . . . . . . . . . .  . 

4 0 Employment (other than O. I ,  2, 3 )  } Go to S D M ilitary service? Item "V" 6 D Other (specify ) . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 13 ) 
U. II you plan to be on a postdoctoral fellowship, associ ateship, 

tralneeshlp or other study 

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

Number Field 

• . • • • . • • • • . • • • . . • • . • • . • • • . . • • • . • • • . • . . .  ( 1 4- 18)  
What wilt be the primary source of support? 
0 D U.S. Government 
1 0 Collese or university 
2 0 Private foundation 
3 0 Nonprofit, other than private foundation 
4 0 Other (specify) 

• . • • . • . . • • . . • . • • • • . . . . • • • • . • . • • . . • . • • • • . . . . • • . .  ( 1 7 )  
6 0 Unknown 

Go to Item "W" 

V. II you plan to be employed, enter mi l itary service, or other 
What wil l  be the type of employer? 

0 0 4-year college or university other than medicul school 
I D Medical school 
2 0 Jr. or community collese 
3 0 Elem. or sec. school 
4 0 Foreign government 
S 0 U .S. Federat . sovernment 
6 0 U .S. state government 
7 0 U .S. local sovernment 
8 0 Nonprofit organization 
9 0 Industry or business 

( I t )  0 Self-employed 
( 1 2 )  0 Other (specify ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 18 )  

Indicate primary work act ivity with " I "  in appropriate box; 
secondary work activity ( if any ) with "2" in appropriate box. 
0 0 Research and development 
I 0 Teachins 
2 0 Administration 
3 0 Professional services to individuals 
S 0 Other ( specify ) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 19-20) 
In what field will you be working? 
Please enter number from Specialties List . . . . . . . . . . ( 2 1 -23) 

Go to Item "W" 

w. What Is the name and address of the organization with which you will be associated? 
· · · (N.;,;.; Oi c,;p�izei•;,�, · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

· · · · · <st;.et,· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·ce:.tY. · st;.i.; · · · · · ·
co; ci.i.�t;.y ii ;,.;,· u:s.i · · · · · · · ! 24-29"> 

:IMCKGROUND INFoRMATiON . • • , .  
X.  Please Indicate, by circling the h ighest grade attained, the education of 

your father: none 

your mother none 
0 

I 2 3 4 5 6 7 8 
�ntary schoo� 
I 2 3 4 5 6 7 8 -�-- --

2
-- --3-

9 10 I I  1 2  
High schooT 

9 10 I I  1 2  
4 5 

I 2 3 4 
Colleae 

I 2 3 4 
--6- -, 

MA, MD PhD 
GraduaiO 

MA, MD PhD 

-�-- 9 

Postdoctoral (30) 
Postdoctoral (31) 

( 1 1 )  

Signature • • . . . . . . . . . • . • • . . . • • • • • • • • • • • . . . • . . . . . . . . . • . • • • • •  Date completed . • • . • . . • • • (:i2:3.i . . . . • • • •  
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MATHEMATICS 381 Atmol!pheric Physics end 542 Biophysics 832 An:heology 

OOO Aigebra Chemistry 544 Biometrics a Biostatistics 833 Religion 1- also 881 1 

010 Analysis a Functional 382 AtmO!pherlc Dynamics 1- also 060, 870, 725, 727, 834 Ph ilosophy 

Analyllil 383 Atmospheric Sclancas, 9201 835 Linguistics 

020 Gaometry Other• 645 Anatomy 838 Comparatlw Literature 

030 Logic 388 Environmental Sciencas, 548 Cytology 878 Humenltlea, G-.1 

040 Number Theory General 1- also 480, 6281 547 Embryology 879 Humenltlea, Other" 

050 Probability a Math. Statistics 389 Environmental Sciences, 548 Immunology 

1- also 544, 870, 725, 727, Other" 550 Boteny LANGUAGES a LI TERATURE 

9201 398 Earth Scienc:a, General 580 Ecology 81 1 American 

080 Topology 399 Earth Sclanc:a, Other" 582 Hydrobiology 812  English 

080 Computing Theory a Practice ENGINEERING 
584 Microbiology a Bectarlology 821 Germen 

082 Operations R-rch 1- also 400 Aeronautical a Astronautical 
588 Physiology, Animal 822 Ruaian 

4781 587 Physiology, Plant 823 French 

085 Applied Mathematics 
410 Agricultural 589 Zoology 824 Spanlltl a Portu.-
415 Biomedical 

098 Mathematics, Genarel 420 Civil 
570 Ganetlcs 828 1tellan 

099 Mathematics, Other" 430 Chemical 
571 Entomology 827 Ciealcal "  

435 Ceramic 
572 MolaaJiar Biology 829 Other Languages• 

COMPUTER SCI ENCES 437 Computer 
578 Nutrition and/or Dietetics 

079 Computer Sclanc:a" 1- also 
578 Biological Sclanc:a, G-ral EDUCATION 

440 Electrical 579 Biological Scla-. Other" 
4371 445 E lactronics 900 Foundations: Social a 

450 I ndustrlal PSYCHOLOGY Philolaph. 

ASTRONOMY 455 Nucieer 800 Clinical 
910 Educational Psychology 

101 Astonomy 480 Engin•ring Mechanics 810 Coun•llng a Guidance 
908 Elamentary Educ., General 

1 02 Astrophysics 485 Enginaaring Physics 820 Dawlopmantel a Garonto-
909 Secondary Educ .. Genarel 

470 Mechanical logical 
918 Higher Education 

PHYSICS 475 Metallurgy a Phys. Mat. 830 Educational 
919 Adult Educ. a Extension 

1 1 0 Atomic a Molecular 
Engr. 635 School Psychology 

Educ. 

120 E lactrornagnatlsm 
478 Systems Daaign a Systems 841 Experimental 

920 Educ. M-. a Stet. 

1 32 Acoustics Science 842 Comparatlw 
929 Curriculum a I nstruction 

134 Fluids 478 Operations R-rch 1- also 843 Physiological 
930 Educ. Admin. a Superv. 

1 35 Plasma 
0821 850 I ndustrial a Personnel 

940 Guid., Count., a Student 

1 38  Optics 479 Fuel Tach. a Patrol. Engr. 880 Personality 
Pars. 

1 38 Tharmel 
(- also 3951 870 Psychometrics 1- also 050, 

950 Special Education (Gifted, 

140 Elarnentary Particlaa 
480 Sanitary a Environmental 544, 725, 727, 9201 

HandicappMI, atc.l 

1 50  Nuclear Structure 
488 Mining 880 Soclal 

980 Audio-VI.,.I Medie 
180 Solid State 

497 Materials Science 898 Psychology, G-••• TEACH ING F I E LDS 

198 Physics, G-ral 498 Engin•rlng, General 899 Psychology, Other• 970 Agriculture Educ. 
199 Physics, Other • 499 Enginaaring, Other• 972 Art Educ. 

SOCIAL SCI ENCES 974 Buslnan Educ. 
CHEMISTRY AGRICULTURAL SCIENCES 700 Anthropology 978 English Educ. 

200 Analytical 500 Agronomy 708 Communications• 978 Foreign Languagaa Educ. 

210 Inorganic 501 Agricultural Economics 710 Sociology 980 Home Economics Educ. 

220 0rganic 502 Animal Husbandry 720 Economics 1- also 501 1 982 I ndustrial Arts Educ. 

230 Nuclear 503 Food Science a Technology 725 Econometrics 1- also 060, 984 Mathematics Educ. 

240 Physical 504 Fllh a Wildl ife 544, 870, 727, 9201 986 Music Educ. 

250 Theoretical 505 Foraatry 727 Statistics 1- also 050, 544, 988 Phys. Ed., Health, a Racr• 

280 Agricultural a Food 508 Horticulture 870, 725, 9201 at ion 

270 Pharmaceutical 507 Soils a Soil Science 740 Geography 989 Reading Education 

275 Polymer 510 Animal Science a Animal 745 Area Studiaa • 990 Science Educ. 

298 Chemistry, General Nutrition 751 Political Science 992 Social Science Educ. 

299 Chemistry, Other• 
51 1 Phytopathology 752 Public Administration 993 Speech Education 
518 Agriculture, General 755 I nternational Relations 994 Vocationel Educ. 

EARTH, ENVI RONMENTAL 
519 Agriculture, Other• 170 Urban a Rag. Planning 996 Other Teaching F ields" 

AND MARI N E  SCI ENCES 798 Social Scien-. General 
998 Education, General 

301 Mineralogy, Petrology 
MEDICAL SCI ENCES 799 Social Scien-. Other" 

522 Public Health a Epideml-
999 Education, Other• 

305 Geochemistry HUMANITI ES 
310 Stratigraphy, Sedimentation ology OTHE R  
320 Paleontology 523 Veterinary Medicine 802 History a Criticism of Art PROFESSIONAL F I E LDS 
330 Structural Geology 528 Nursing 804 History, American 

341 Geophysics (Solid Earth) 527 Parasitology 805 History, European 881 Theology 1- also 8331 

350 Geomorph. a Glacial Geology 528 Environmental Haalth 806 H istory, Other • 882 8usinaa Administration 

391 Applied Gaol . ,  Gaol. Engr. a 534 Pathology 807 History a Philosophy of 883 Horne Economlca 

Econ. Gaol. 538 Pharmacology Science 884 Journalism 

395 Fuel Tach. a Petrol. Engr. 537 Pharmacy 808 American Studiaa 885 Speech a Haering Scie-

(- also 4791 538 Medical Scianc:a, General 809 Thaatre and Theatre (- also 831 1 

380 Hydrology a Water R• 539 Medical Sciences, Other• Criticism 886 L- a Juri!prudence 

sources 830 Music 887 Social Work 

370 Oceanography BIOLOGICAL SCIENCES 831 Speech as a Dramatic Art 1- 891 Library a Archival Science 

397 Marina Sciences, Other" 540 Biochemistry also 8851 
897 Profealonal F ield, Other• 

899 OTHER F I E LDS" 

• Identify tbe •-iftc field In tbe space provided on the questionnaire. 
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Appendix D 

THE COMPREHENSIVE ROSTER AND SURVEY OF DOCTORATE RECIPIENTS 

The Comprehensive Roster of Doctorate Rec ipients , comp iled by the 
National Research Council ' s  Commiss ion on Human Resources , contains data 
on 402 , 000 individuals . The roster consis ts of scientists and engineers 
who earned Ph. D. ' s  within the period 1934- 197 6 (including recipients of 
degrees from foreign universities who were employed as scientis ts and 
engineers in the United States ) , and humanist s  who earned doctorates from 
U . S .  universities within the period 193Q-197 6 .  The roster was compiled 
primarily from the NRC ' s  Doctorate Records File and the NSF ' s  National 
Register of Scientific and Technical Personnel . Also consulted were 
American Men and Women of Sc ienc e ,  college and university ca talogues , and 
other sources . 

Surveys of a sample of the doctorate rec ipients were conducted in 
197 3 ,  19 7 5 ,  and 197 7 to collect longitudinal data on f ield , type of em
ployer , salary , and other employment informat ion . The 1 9 7 7  survey , which 
was the f irst to include Ph . D . ' s  in the humanit ies , included a sample of 
7 9 , 400 ind ividuals of which 65 , 100 were scientists and engineers . 

The sample was s tratified by field of doctorate or f ield of science/ 
engineering employment , the year the doc torat e was awarded , degree cate
gory ( i . e . , U . S .  doctorates in sc ienc e ,  engineering , or the humanit ies ; 
U . S .  doctorates in educat ion or profess ional f ields working in science or 
engineering ; and doctorates from foreign institutions who were employed as 
scient is ts or engineers) , sex ,  and race/ethnic group . A sampling rate was 
set for each stratum, varying from 7 to 100 percent , in order to provide 
sufficiently large samples for certain subgroups of the population , e . g . , 
women. Within each stratum a simple random sample was selected . Responses 
from 50 , 600 Ph. D. ' s  or 64 percent of the sample , were weighted to estimate 
the U . S .  doc toral population. 

The questionnaire used in 1977 is reproduced on the following pages . 
Details o f  the survey , samp ling frame , response rates , weight ing procedure , 
and sampling errors may be found on pp . 2-5 and in Appendices A-E of the 
report , Science , Engineering , and Humanit ies Doctorates in the United 
States , 1977  Profile . 

The Comprehensive Roster and Survey was init iated by the National 
Science Foundation and is currently supported by the Foundation , the 
Nat ional Institutes of Health , and the National Endowment for the Humanit ies . 
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1977 SURVEY OF DOCTORATE RECIPIENTS OMB No. � 

CONDUCTED BY THE NAnoNAL RESEARCH COUNCIL WITH THE SUPPORT OF THE NAnONAL SCIENCE FOUNDATION, 
THE NAnoNAL ENDOWMENT FOR THE HUIIANmES, AND THE NAnONAL INSTITUTES OF HEALTH 

THE ACCOMPANYING LETTER requeata your ualatance In this biennial survey of Ph.D.'s In the humanities, eclencea, end engineering. 
PLEASE READ the Instructions for each question carefully end answer by printing your reply or chec:klng the appropriate box. 
PLEASE CHECK the pre-printed Information to be certain that It Ia correct end complete. 

PLEASE RETURN the completed form In the enclosed envelope to the Commission on Human Resources, JH 838, National Reaeerch 
Council, 2101 Constitution Avenue, N.W., Wuhlngton D.C. 20418. 

NOTE: THIS INFORMATION IS SOUCITED UNDER THE AUTHORITY OF THE NATIONAL SCIENCE FOUNDATION ACT OF 19150, AS 
AMENDED. ALL INFORMATION YOU PROVIDE WIU BE TREATED AS CONFIDENTIAL AND USED FOR STATISTICAL PURPOSES 
ONLY. INFORMATION WILL BE RELEASED ONLY IN THE FORM OF STATISTICAL SUMMARIES OR IN A FORM WHICH 
DOES NOT IDENTIFY INFORMATION ABOUT ANY PARTICULAR PERSON. YOUR RESPONSE IS ENTIRELY VOWNTARY AND 
YOUR FAILURE TO PROVIDE SOME OR ALL OF THE REQUESTED INFORMATION WILL IN NO WAY ADVERSELY AFFECT YOU. 

If your MIIMI lllld llllclreM .. lnc:orrect, pleue en
ter conKt Information 8b!M. Include ZIP CODE. 

If thenl la an 8ltemete lldclrela through which you CM 8lways be ruched, pi- provide It on the line below. (10) 

CIO Number Street 
1. DMe of llrtll 2. Sl8te or F-"" c-try of llrtll Mo. Day Y-

(12·18 (17·18) 

5. .... .. ,_ ..... ......,_.,., 
0 0 American lndlen or Alakan Native 
1 0 Allllan or PM:Iflc lalllllder 
2 0 BIKk 

3 0 Whlte 
(23) 

City State· 
3. Cltlanahlp 
0 0 U.S.A. 1 0 NOIHJ.S.A., Specify Country 

(18) (20-21) 
IL Ia �ethnic ......... HI .... ? 

0 Yea 
1 0 No 

ZIP Code (1 1) 

... ... 

1 0 M 2 0� 

(24) 

L Llat In 1M table llelaw 811 oallegl8te lllld grMuate ...,_, excluding ._,., ...,_, th8t hlft been ...._. to you. Pleeee check 1M ..,........nted 
ll...._tloll, Including 1M _.., lllld - of 1M epedeltJ "- 1M  llat on ....- 4, to be �  tMt It Ia � lllld -...... 

,,. of Graneed ..., Field (UIIIe Specl8ltlea Ust) IMtltutlon .._ City (or Cempua) I Sl8te 
.,.... Mo. Yr. NMMI Number 

88Chelor's 

Muter's 

Doctorate 
Other (Specify) 

7. .... - ,_ __,_t ....... .. of F*-r .. 12, 1177? 

I 
7L " you - employed full-tiMe ....... F*-Y .. 12, 1177, In I 

(CMck only .2!!! category.) field other then JOUr field of Ph.D� wMt - 1M MOST lmport8llt 

Emjlloyed full-time In field of Ph.D. . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . 0 1 
- for telling 1M poeltlon? 

EmplOyed full·tlme In field other than field of Ph.D. . . . . . . . .  . . . . . 0 2 Prefernld position outside Ph.D. field . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 0 1 
Emjlloyed pert-time . . .  . .  . . . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  0 3 Promoted out of position In Ph.D. field . . . .  . .  . .  . . .  . . .  . .  . .  . . .  . .  . .  . .  . .  0 2 

Were you IMI!Ing full-tlmtl employment? Better pey. . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . . .  . . .  . .  . .  . . .  . .  . .  . .  . . .  . .  . . .  . .  . 0 3 

1 0 Yea 2 0 No 1881 Locatlon8l f8Ctora . . .  . . .  . .  . . .  . .  . . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  . 0 4 
Poatdoc1or81 ..,polntment (fellowship, tralneeehlp, Position In Ph.D. field not av8lllllble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 5 

reeewch aasoclatellhlp, etc.) . . .  . .  . . .  . . .  . . .  . .  . . .  . .  . .  . .  . .  . .  . .  0 4 
Other, specify: O a UnemplOyed lllld IMI!Ing employment. . . . . . .  . . . . . .  . . . . . . . . . .  . .  . . 0 53_ (87) 

Not employed and not IMI!Ing employment ·
· · · · · · ·

· · · ·
· · · · · · ·

· · O 8 If you checked 5, 8 or 7, ANSWER ONLY 8a, 8a, 13, 14 lllld 17 :!w� .:1;;' employed .
· · · · · ·

·
· · · · · · · · · ·  

. .  
· · · · · · · · · · · ·  .

. 
· · · · ·  B � of the following qu.tlons. 

(85) 
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I. Which ategory ..._ ._. ._._ the lype of orpnlallon of ,_, p!lnclpel etllplor...a OR poeleloctOfll .,.,aintmenl dullng F._, .. 12, 1tm 
(Check only !!!!! category.) 

Buelnesa or Industry . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . 0 1 Hoapltll or clinic . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  0 10 
Junior collega, 2·year college, tachnlcal lnatltute . . . . . . . . . . . . . . . . . . . 0 2 

Medical school . . . .  . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 3 
4·Year college . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 1 

U.S. mllltery .. rvlce, actlve duty, or Comml11loned Corps, 
e.g., USPHS, NOAA . .  . . .  . .  . .  . .  . . .  . .  . .  . . . . . . .  . . . . .  . . . . . . .  . .  . .  . .  0 1 1  

U.S. government, civil ian employee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 8 1 2  

UnMnllty, other then medical school . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 5 
Elementary or aecondery school system . . . . . . . . . . . . . . . . . . . . . . . • . . . 0 8 

State government. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
Locll or other government, specify: 

Private foundation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 7 
Museum or historical society . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 0 8 

0 14 
Non-profit organization, other than tho .. listed above . . • . . . . . . . . . . . . 0 15  

Aeaelrch llbnlry or archl- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 9 Other, specify: 

IL Which of the *"- cetegortea beat ..._.._ the 1ype of Oflllllzetlon Nleted to ,_, flrat poaltlon following the IHIIpt of ,_, doctorate? 
(Uat only one catagory) 

- -

Type of Organization (70.71 1  

1.  Whet .--a of tiiM did ,au dawote to-'! of the following actl¥1ttes during the wwll o f  Fabruary •12, 1177? (Total should equal 100%1 
What - ,_, prt.-y lA) .... -..dery (8) -" ICtltllles? (ChiCk only .2!!!_1n aach column.) 

Management or admlnlstrlllon of 
Aeaelrch end development . . . . .  . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  . . . . . . .  . . . .  . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . _ ___ (10) 
Other than �h end development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ___ (12) 
Both . . . .  . . . .  . . .  . . . . . .  . . . . . . . .  . . .  . . .  . .  . . . . . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  --- (141 

Baalc reeearch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ___ (181 
Applied ra-h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ ___ (181 
Development of equipment, products, ayatema, date . . . . . . . . . . . . . . .  . . . . . .  . . . . .  . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ___ (201 
Development of humenltln ra�ource meterllla. . . . .  . .  . . . . . . . . . . .  . . . . . . . . . .  . . . . . . .  . . . .  . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . .  (22) 
Onlgn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ___ (241 
Teaching . . . . . . .  . . . . . . . . . . . .  . . .  . . .  . . . .  . . . . . . . . . . .  . . . . .  . . . . . .  . . .  . . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ___ (28) 
Writing, editing . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  . . . .  . . . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . ___ (28) 
Curllortel . . . . . . . . . . .  . . . . . .  . . . . . . .  . .  . . .  . . . . . .  . . .  . .  . . .  . . . .  . . . . . . .  . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . --- (30) 
Ploductlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ___ (32) 
Consulting, �pacify: . .  . . . . . . . .  . . . . . . .  ___ (341 
Prof811lonll serviCII to lnd(vlduela. . . . . . . . . .  . . .  . .  . . .  . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . .  ___ (381 
Quality control, ln�pectlon, testing . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . .  . . .  . .  ___ (381 
Slln, marketing, purchulng, 81tlmetlng . . . . .  . . . . . . .  . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . .  . . . . . .  . . . . . . . . .  . . . . . . . .  . . . ___ (40) 
Other, specify: . .  . . .  . .  . . .  . .  . . . . . . ___ (42) 

Totll = 100% 
IL Which of the *"- cetegortea belt ..._.._ the I!!!!!!!! -" actl¥1ty raleted to ,_, first polltlon following the IHIIpt of ,_, doctorete? 

A B 

Primary Work Activity Number (48-49} 
10. F._ the D!pr!! .... E�...a I�Uet on 11108 4 M1eot 11 .  Plelee glle lhe - of ,aur prlnclpll emptoyer (olpnbltlon, -..nJ, 

• 111111' boll the ......_ thli o 0-t apecl81ty ..t etc. or, H Mil employed, write "HHf"t. • ICIUII piiM of IIIIIIIIJ.-.1 
cMely Nleted to ,_, principii em..,._. or poetcloctorll lfllllllnt· ea of 1111 wwll of Fabruary •12, 1177 • ...a during the wwll of F._, .. 12, 1177. Witte In ,_, apiCIIIty 
H It 18 not on the llet. 

Name of Employ• 

Number Title of Emp�t Speclelty Number Street 

City Stata 

(53-58) 

ZIP Code 
(5M3) 

12. Wllet - 1111 lillie 1111111111 aalery" 8IIOCieted wltll ,_, p!lnclpel pnafeAionll ......,_, during 1111 wwll of FlbruMy .. 12, 1tm H you - on I 
poeiCioctOfii iiPP alnlnlllll (e.g., t.llowllllp, lrllllllllllp, -.:11 lllool11181111pt, whet - ,_, __, 1tlpand plue allow-? 

s per y- (e4-ee) 
"NOTE: Belle annual lllery Is your annual lllery before deductlona for Income tax, social security, ratlrament, etc., but doll not Include bonu-. 

overtime, aum- teachlng, or other payment for prolelllonll work. 
IF ACADEMICALLY EMPLOYED: 
a. CIIICk whether lllery - for 0 9-10 monthl or 0 1 1-12 monthl. 11171 
b. Old you hold 1 tenured poaltlon during February 8-12, 1977? 0 0 Y11 1 0 No (88) 

If !!!· what year wu tenure granted? ______ _ 
c. Whet - tha rank of your polltlon? (Check only one.) 

! � = Pro--
3 tj Allletant proleaaor 

d. Whet, If any, edmlnlatratlve poaltlon did you hold? 

! � =.ment Chllrman 
3 tj Pralkllnt or Chlncellor 

4 § Instructor 
5 Lacturar 
II Other, apeclfy: (71) 
4 § Vlce-Pralldlnt or Vl�catlor 
5 Other, lpeclfy: -------------
8 Doll not apply 

(72) 

1 5 3  
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13. How IUIIy fiiii-IIIM equlwalent ,_. of �  -.11 .....,.._, lncludlng e-tllng, ..... !fCIU Mel? ____ V-cat 
(73-74) 

14. Following completion of your dactorlte hiiM !fCIU - held 1 fellowship, trel--'tlp, or -..:h -'IIIHhlp? 0 0 Y11 1 0 No 
(75) 

1 5. Lilted below - lllected toplc1 of llltlonll lnt...t. If !fC1U dnoted 1 praportlon of your .....,_lonll tiiM which JOU _...... 11tnlflc8nt to .., 

of thell probl- 1 ... 1 during the well of Februll!f .. 1 2, 1m, pi- check the box tor the .!!!!! on which !fCIU "*" the � IIIIIL 

1 0 Health 

2 0 Defense 

6 0 Crime prevention end control 

7 0 Energy end fuel 

1 1  0 H-lng (planning, dlllgn, construction) 

1 2 0 Trenaportatlon, communications 

8 0 Food end other agrtculturll products 13 0 Cultural l ife 3 0 Environmentll protect ion, pol lution control 

4 0 Education 

5 0 Space 

9 0 Naturll reaourcea,other then fuel or food 

10 0 Community dlvelopment and services 

14 0 Other -. specify: -----
15 0 Doss not apply 

(10.1 1)  

11.  W11 any of your -.11 In the week of February •12, 1m aupport..t or aponiOIWd by U.S. GcMmmant fundi? 

0 0 Yea 1 0 No 2 0 Don't know (12) 

I f  Yea, wh ich of the fol lowing federal agencies or departments -e supporting the work? (Check all that apply.) 

13 0 Agency for Internat ional Development 

14 0 Energy Research & Development Adminlatretion 

15 0 Environmental Protection Agency 

16 0 Nat ional Aeronautics & Space Adminisiration 

17 0 National Endowment lor the Arts 

18 0 Nalional Endowment lor the Humanitres 

19 0 Nalional Science Foundat ion 

20 0 Nuclear Regulatory Commission 

2 1  0 Smithsonian lnst itulion 

22 0 Department of Agriculture 

23 0 Department of Commerce 

24 0 Department of Defense 

Department of Health. Education, and Welfare 

25 0 National Institutes of Health 

28 0 Alcohol, Drug Abuse & Mental Health Administration 

27 0 National Institute of Education 

28 0 Office of Education 

29 0 Other, specify: -------- -----
30 0 Department of Housing and Urban Development 

31 0 Department of the Interior 

32 0 Department of Justice 

33 0 Department of Labor 
34 0 Department of State 

35 0 Department of Transportat ion 

36 0 Other agency or department, apec:i ly: 

37 0 Don't know source agency 

---- ----

17. If you recelv..t your doctoral degree In science or englnMrlng or - employ..t es e sclentlat or engl-. pi- check all that apply below: 
0 (a) Changed posit io�s during the period 1973 to 1 976. 

0 (b) Received doctoral degree m 1965 or later and employed sometime since receiving your doctoral degree in  industry , government, or as non·facu lly 
academrc stall .  

C: (c) Held a post doc toral �ppoi n tment any year during 1 970·1 976 inclusive. 

[_1 (d) Nono of the above apply .  (38-41)  

I t  y o u  have c! ,eckt!d d .  b. or c ,  please g r ve a brief career history startrng with the pos rtion prior to your present position and continuing back In time for a 

maxrmum ot tuur posof rons alter receiving your dc>c tora l  degree (Include postdoctoral appointments) . 

.-------- -- -- --

1 .  

2 .  

3. 

4 .  

Name and Location (City 
and State) of Employer 

· enter code ( 1 - 1 7)  from the list g•ven ,, •tern 9 

-
Polltlon 

Tille 
-

--- ----

--

- - ----- -

Datil Primary Work Employment Specialty Re- for 

Held Acthrlty" (Use Degree & Em ploy· Leaving 
ment Spec:isltles List) POIItlon 

-

'-

(a) Of the pos o t oons descr obed above, as well as your present position, please check any In which your doctoral training was/is not baing used. 
0 Posit ion 1 n Pos o l i o n  2 0 Pos o t ion 3 0 Posi t i on 4 0 Present Position 0 None 

1 5 4  
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DEGREE AND EMPLOYMENT SPECIAL T I ES LIST 

MATHEMATICAL SCIENCES 

000 - A igebra 
010 - Analyala & F unctional Analyala 
020 - Geometry 
030 - Lotlc 
CMO - N u mber Theory 
052 - P robabi l ity 
055 - Meth : Stetlatlcs 1- also 5", 1170, 725, 729) 
0110 - TopoiotY 
082 - Operation• R -arch 1- also 478) 
085 - Applied Mathematic• 

089 - Comblnator lca & F i nite Mathemetlcs 
0111 - Phyalcal Mathematic• 
098 - Mathematlca, Genar al 

0119 - Mathematics, Other • 

COMPUTE R SCIENCES 

07 1 - Theory 
072 - Software Syatema 
073 - H ardware Systems 
074 - I ntelligent S ystems 
0711 - Compu ter Sciencaa. Other 

PHYSICS a ASTRONOMY 

101 - Aatronomy 
1 02 · Aatrophytica 
1 1 0 .  Atomic A Molecu lar Ph ysics 
120 · E lectromagnetltm 
1 30 . Mecha n i cs 
1 32 . Acouat ics 
1 34 · F lu idt 
1 35 . P l aama P h ysics 
1 36 · Optics 
138 · Thermal Physics 
1 40 . E lementary Partic les 
1 50 - N uclear Structu re 
1 60 · So l id S tate 
198 . P h ysics. General 
199 · P h ya ics, Other • 

CHEMISTRY 

200 · Analytical  
2 1 0 - I norganic 
2 1 5 - S y n thetic I norga n i c  It O rganometa l l i c  
2 2 0  · Organic 
225 . Sy nthet ic Organ ic & N a t u r a l  Prod ucts 
2 30 · N u cloer 
240 · P h ysical 

245 - Q uantu m  
250 . Theoret ical 
255 · Structural  
260 . Agr i c u l t u r a l  & F o od 

265 - Ther mod y na m ics & Mater ial  P r o pe r t i et 

2 7 0 - Pharmaceu tical  
2 7 5  - Po l y mer s 
280 · B iochem istr y ( see a l to 540) 
28 5 - Chemical D y n a m i cs 
298 - Chem i st ry , Genera l 

299 · Chem iat r y .  Other • 

EARTH, E N V I RONMENTAL AND 
MAR I N E  SC I E NCES 

30 1  · M ineralogy, Petrology 
305 - G eochem istry 

3 1 0 - Stratigraph y ,  Sed i men ta t ion 
320 . Pal eo nto l ogy 
330 · Structural  G eo logy 
34 1 - Geophysics ( S O l i d  E ar t h ) 
350 - Geomorph . & G l ac ia l  G e o l ogy 
391 - Applied Geo l . ,  G eol . E ngr . 

a. E con. G eo l .  
3115 · F uel Tech . & Petro l .  E ngr . 

IsH a lso 479 )  
360 - H yd r o l ogy & Water R esources 
37 0 · Oceanograph y 
397 · Mar i ne S c iences, O ther • 
38 1  - Atmospher ic Phys ics & C hem istry 
382 - At mospher ic D y nam ics 
383 · Atmospher i c Sc iencft, Other • 
388 · E nv i ron menta l Sc iencft, General 

( "e also 480. 528 ) 
3f9 - E nv� ro n menta l S c iencft, Other • 
398 - E arth S c iencft, General 
399 - Earth Sciencft, Other •  

ENGINEE RING 

400 · Aeroneutlcal & Aatroneut lcal 
410 · Agr icultural 
4 1 5  - Biomed ical 

420 - C iv i l 

430 • C hemical 
435 · Ceremic 
..0 . E lectrlcel 
445 . E lectron ic• 
450 · I nd uatr la l & Menufacturing 
455 · N uciHr 
460 . E ng i nnr ing Machan lca 
485 . 'E ngi nHrlng Ph ysica 
470 . Mechen lcal 
475 . Metel lurgy & Phya. Met. E ngr . 
47 6 . Syatoma Oeaign & S yatema S cience 

1- elso 072, 07 3, 07 4) 
478 · O peretiona Re•erch 1- alao 08 2 )  

4711 . F uel Technology & Petrol . E ngr .  
480 - Sanitary a E nvironmental 
486 · M i n i ng 
49 7 - Materials Scienca'E ngr . 
498 · E ng i nHring, Generel 
499 · E nginHring, Other • 

AG R ICULTURAL SC I E NCES 

500 - Agronomy 
50 1  - Agricu ltural E conomics 
502 · A n imel H u lbendry 
504 - F ish & W i l d l ife 
505 - F orestry 
506 . H orticu ltu r e  
5 0 7  - So i ls & S o i l  Sc ience 
5 1 0  - A n imal Science a A n imal N u t r it ion 
5 1 1 . P hytopathology 
5 1 7  · F ood Sc ience & Tech no logy 

(tH aiiO 5 7 3 )  
5 1 8  - Agriculture,  General 
5 1 9  . Agricu lture. Other • 

ME DICAL SCI ENCES 

52 0  · Med ic i ne & Su rgery 
52 2  . P u b l i c  H ea l th a. E p idem io log y  
52 3 - V eter inary Med ic i ne 
524 - H ospital Administrat ion 
526 - N u rsi ng 
52 7 . Paras i t ology 

528 - E nvi ronmental H ea lt h 
534 . Pethology 

5 36 . Pharmacology 

537 - Phar macy 
538 · Med ical S c i encft, G eneral 
539 - M ed i cal Sc iencft, Other • 

BIOLOGICAL SCI E NCES 

540 . B i ochem iury I sH  alto 2B0l 
542 . B iophysics 
543 - B i omathematics 
544 - B iometrics, B iostat istics 

( "e also 055, 670.  7 2 5 ,  7 2 9 )  
5 4 5  · Anatomy 

546 . C yt o l og y  

547 . E mb ryology 
548 . I mm u no l ogy 
550 . B o t a n y  
560 . E co l ogy 
562 - H ydrobio logy 

564 M i crob i o l og y  It Bacter i O lOGY 
586 - P h ys i o l o g y ,  A n i m a l  

56 7 . P h y siology_  P lant 

569 - Z o o l ogy 
5 7 0  - G enet i cs 
57 1 - E n tomolog y  
5 7 2  - M o lecu l a r  B i o logy 

5 7 3 . F ood Sc ience a. Technology ( "e a l to 5 1 7 )  
5 7 4  · Bohav ior/ E tho logy 
5 7 6 - N u t r i t i o n  & D i etetics 
5 78 - B i ological Sc iencft, General 
5 79 - B i ological Sciences. Other • 

PSYCHOLOGY 

1100 · Clinical 
11 1 0 - Coun•l lng & G ulclanca 
1120 - Developmentel & Garontolotlcal 
1130 · Education 
1136 · Schoo l PaycholotY 
1141 · E xperlmentel 
1142 · Comperatlvtl 
1143 · Phyaiolotlcal 
1150 · I nduatrla l & Personnel 
6110 - Persone l ity 
870 · Paychometr lca 1- oliO 055 , 5", 725, 7211 ) 
1180 - Soc ial  
11118 · PsycholotY. Generel 

11119 · PaycholotY, Other • 

SOCIAL SCIENCES 

700 · A nthropolog y 
703 · A rcheo logy 
708 - Commun ications• 
709 · L i ngu iatica 
7 1 0  · Sociology 
720 · E conomics ( - also 5 0 1  l 
725 · E conometr ica (- elso 055, 5". 11 70 , 7 29 ) 
729 · Sociel  Stet iltica ( - also 055, 5", 670, 725)  
740 . G eography 
7 •5 - A rea Stud ies • 
75 1 . Pol i tical Science 

752 · Public  Admln latration 
755 - I nternat i onal R elat ions 
7 7 0  · U rban & Regional P l a n n i ng 
7 7 5 - H •story & P h i lotophy of Sc ience 
798 - S ocial  Scien cet, G enera l  
799 . Social S c iences, Other • 

HUMAN I T I E S  

802 - H istory & C r i t i c ism o f  A r t  
8 0 4  · H isto r y ,  American 
805 - H istorv,  E u ropean 
806 · H istory, Other • 

808 - A mer ican S tud ies 
830 · Music 
83 1  · S peech u a Or emetic Art ( - alao 8851  
833 · R e l igion ( .. e also 88 1 l 
8 34 · P h i l osophy 
836 · C omparat ive L i terature 
878 - H um a n i t ies, General 
879 - H u m a n i t ies, Other • 
89 1 - L i brary & A rch iva l  Sciences 

LANGUAGES a L I TERATURE 

8 1 1 · A m e r ican 
8 1 2  · E ng l ish 

82 1 · G erman 
822 · R ussian 
823 · F rench 
824 . Spanish & Por tugue" 
8 2 6  · l tel i an 

82 7 · C l assical • 
829 · Other L e ngu ages • 

E DUCATI ON a OTH E R  
PROFESSIONAL F I E L DS 

938 - E d u c a t i o n  
8 0 1  · A r t .  A p p l ied 
88 1 · T heo l ogy ( see also 8 3 3 ) 
882 · Busi ness A d m • n istration 
883 . H o m e  E conomics 
884 · Jou r na l ism 
885 - S peech & H e a r i ng Sciences ( ... also 8 3 1 ) 
886 · L aw , J u r isprudence 
88 7 · S ocial Work 

1' 89 7 .  P rof .. sionel F ield ,  Other • 

899 · OTHE R  F I E L DS" 

' I d entify the specific f ield i n  the sp��ce on the questionnaire. 
1 5 5  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

C l i m b i n g  t h e  A c a d e m i c  L a d d e r :  D o c t o r a l  W o m e n  S c i e n t i s t s  i n  A c a d e m e  :  a  R e p o r t  t o  t h e  O f f i c e  o f  S c i e n c e  a n d  T e c h n o l o g y  P o l i c y  F r o m  t h e  C o m m i t t e e  o n  t h e  E d u c a t i o n  a n d  E m p l o y m e n t  o f  W o m e n  i n  S c i e n c e  a n d  E n g i n e e r i n g ,  C o m m i s s i o n  o n  H u m a n  R e s o u r c e s ,  N a t i o n a l  R
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 4 6 9
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