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Committee on Equal Opportunities in Science and Engineering (CEOSE)

CEOSE is charged with advising the National Science Foundation (NSF) on 

policies and programs to encourage full participation by women, minorities, and

persons with disabilities in science, technology, engineering, and mathematics

(STEM). This committee consists of 15 members, each serving a term of three

years. The members are researchers and scholars from the STEM fields, and con-

stitute a broad and diverse group drawn from academia, professional organizations,

government agencies, and industry. Designated committee members serve as

liaisons to the Advisory Committees of each NSF Directorate and major office.
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PREFACE

“…F
irst, it is NOT about the total number of scientists and engineers the nation may or
may not need. It's easy to get distracted by trends and statistics cited in the news and
debates about whether the demand for science, engineering and technological work-

ers is greater or less than the supply. It IS about including a larger proportion of women, under-
represented minorities and persons with disabilities in the scientific workforce, no matter the size
of that workforce. Whatever the numbers turn out to be, we need a robust and varied mix, and that
means broadening participation. …”

- Joseph Bordogna, Deputy Director, NSF1

The global and local challenges of the technological world of today reverberate with a call—a call
for the best minds to work together to advance and apply science, technology, engineering, and
mathematics (STEM)—enabling us to understand and deal with growing complexity. This call also
inspires possibilities, as people with diverse ways of working, thinking, and learning engage in chal-
lenging, fulfilling, and exciting work in STEM areas. For the United States, it means that continuing
technological leadership depends on the healthy development of the science and engineering tal-
ent of all its citizens. Further, equity and justice demand that all Americans have the opportunity to
develop their talents to the fullest. Linking these two concepts, the National Science Foundation, as
the agency established in 1950 to “promote the progress of science; to advance the national health,
prosperity and welfare; and to secure the national defense,”2 is also expected to lead the develop-
ment of STEM talent. Ensuring access and opportunity to all in pursuit of that goal has been a cru-
cial challenge, one that was addressed by the U.S. Congress in the Science and Engineering Equal
Opportunities Act of 1980. 

Institutions that propel the STEM enterprise in the United States are at a critical stage as the world
faces unprecedented challenges. Global economies and conditions are changing rapidly. The nature
and role of STEM disciplines are also changing. Perhaps more than ever, various disciplines and
research areas are developing not just to satisfy innate human curiosity, but because there are large
and complex societal problems to solve. Many of these vital, exciting and challenging problems are
characterized by increasing complexity, ambiguity, uncertainty, and rapidly changing conditions.
Solutions to these problems require the best minds and facilities to work together. Among these are
problems of ecosystems and the environment, human population, disease, and perhaps most impor-
tant, the education of all so that we continue to have a flourishing, just and participatory democracy.

1 “Remarks on the 10-year Anniversary Celebration of the Philadelphia Louis Stokes Alliance for Minority Participation,” October 8,
2004. http://www.nsf.gov/news/speeches/bordogna/04/jb041008_lsamp.jsp.

2 “NSF Creation and Mission,” http://www.nsf.gov/about/glance.jsp.
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New fields are emerging in which the individual has to learn to bridge, blend, and integrate tradition-
ally separate fields. The National Science Foundation is among the agencies that have responded to
these challenges by continually reviewing and re-designing its research and education programs to
meet the changing demands.

The need—indeed, the imperative—to include ALL Americans in bringing the best of creativity and
innovation to the entire STEM enterprise is more vital than ever. The ethical imperatives of equity
and justice, along with many pragmatic reasons dictate this need. Among them are the reality of
changing demographics, the need to include multiple ways and intelligences to produce the best sci-
ence and technology, and the changing number of foreign STEM professionals entering the United
States. Ensuring broad representation in the STEM workforce is therefore critical.

As a committee originally established to address the problem of the shrinking pool of American sci-
entists and engineers and the growing global competition for science and engineering talent, CEOSE
over the last 25 years has worked to understand, assess and provide recommendations for address-
ing the issues involved in broadening participation in STEM. CEOSE membership has always consist-
ed of scientists, technologists, engineers, and mathematicians working actively in these fields who
display concern with these larger issues and who are dedicated to broadening representation in
STEM.

In this report, CEOSE of 2003-2004 has taken a concerted look at the Committee's history and
arrived at a set of conclusions and recommendations about the current state of representation in
and emerging needs of the U.S. STEM workforce. In order to complete this work, the Committee has
had to call on the staff of the National Science Foundation to provide large amounts of data and
information. The support extended by the NSF staff has been invaluable. During the course of its
service and deliberations and the compilation of this report, the Committee has come to a deeper
understanding of the functioning of NSF. It lauds the Foundation for its vision, outstanding work, and
dedication to its mission.

It is the sincere hope of the Committee that the observations and recommendations in this report
will provide meaningful and timely perspectives to Congress for making decisions that will help
strengthen the programs of the National Science Foundation and the efforts in the nation at large
to build a healthy, diverse STEM workforce, one with “audacious capabilities that enable (it) to work
robustly across boundaries, to handle ambiguity, to integrate, to innovate, to communicate, and to
cooperate.”3

3 “NSF Creation and Mission,” http://www.nsf.gov/about/glance.jsp.
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EXECUTIVE SUMMARY
Broadening participation in the sciences and engineering has been a slow, complex process in which
lessons are still being learned at the individual, institutional, and societal levels. Rising awareness of
the need to overcome barriers to the inclusion of women, minorities, and—later—disabled persons,
motivated Congress to enact the Science and Engineering Equal Opportunities Act of 1980, which
created the Committee on Equal Opportunities in Science and Engineering (CEOSE). Subsequently,
the National Science Foundation (NSF) and its grantee community have paid increasing attention to
including these underrepresented groups in higher numbers and percentages in science, technolo-
gy, engineering, and mathematics (STEM).

This report satisfies the requirements—pertinent to CEOSE—of the NSF Reauthorization Act of
2002 (H.R. 4664) by summarizing the first 25 years (1980-2004) of CEOSE, describing NSF poli-
cies and programs related to broadening participation in STEM, and analyzing trends in participa-
tion during the second half of this period. Compared with 1980, persons from underrepresented
groups now are submitting a modestly greater proportion of proposals to NSF, appear to be partic-
ipating in modestly greater numbers and proportions as NSF reviewers, and have become an
increased fraction of the professional staff at NSF.

Although participation has grown measurably, progress has been slow and uneven across under-
represented groups, across science and engineering fields, and across career paths. Moreover, it is
not possible to determine with certainty what caused these modest improvements. Significantly,
there is still a long way to go before individuals from underrepresented groups have full access to
STEM education and opportunities. Yet, access is merely the critical first step toward participation
and leadership. Only by developing truly unbiased and open environments for STEM education and
career progression can our nation benefit from the full range and strength of ideas, talents, and
potential for leadership available within our citizenry.

From Pipelines to Pathways
Early efforts to broaden participation focused primarily on encouraging individuals from under-
represented segments of the population to enter STEM disciplines. This "pipeline" metaphor is a way
of looking at the persistence of women, minorities, and persons with disabilities in STEM statistical-
ly. It emphasizes attracting students into the STEM "pipeline" when they are young, and spotlights
the points at which "leaks" occur, differentially draining away individuals from underrepresented
groups. Today, many efforts to make science and engineering more inclusive are paying attention
instead to the multiplicity of "pathways" by which persons from underrepresented groups can enter
and progress through STEM careers. Creating viable pathways requires addressing the tough issues
related to what invites children to learn science (attraction), what causes young people to choose
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to keep learning mathematics and science (retention), and what then leads students to graduate
(persistence) and continue into STEM careers (attachment). 

From Individual Support to Institutional Transformation
Whereas support and encouragement for individuals are necessary, these interventions have proven
to be insufficient to attract, retain, and advance women, minorities, and persons with disabilities in
STEM fields. Aspects inherent to the nature of STEM and the institutions within which STEM activ-
ities are conducted in the United States appear to result in a marked paucity of women, minorities,
and disabled persons, especially at leadership levels.

The NSF was among the first agencies to recognize and act on the need for institutional transfor-
mation, along with individual support, to broaden participation in a sustainable manner and on a
large scale. Institutional change, however, is proving to be slow and hard, and is only in its early
stages. Anecdotal evidence suggests that for successful institutional transformation, factors affect-
ing persistence and attachment of students and professionals demand attention. Such factors are lit-
tle understood and continue to require focused research. These factors include curriculum, teaching
approaches, mentoring, career opportunities, role models, decision-making processes, reward struc-
ture, resource allocation, and ways of collaborating. In addition, it will be necessary to overcome the
low societal expectations and common biases about the roles and capabilities of women, minorities,
and persons with disabilities. 

The challenge of designing and implementing institutional transformation that will promote and sus-
tain inclusion is hampered by inertia in each institution, by a dearth of knowledge about specific
institutional factors and their effects, and by numerous hidden biases. From the standpoint of pro-
viding role models, an institution with significant numbers of STEM faculty, senior scientists and
engineers, and STEM administrators from underrepresented groups provide an image of the profes-
sion as one that is diverse and with a climate that is inclusive. Yet the demographic profile of STEM
faculty at research-extensive educational institutions remains rather homogeneous, despite system-
atic increases in the numbers and percentages of STEM Ph.D.s earned by women and underrepre-
sented racial and ethnic minority group members.

A National Imperative
The importance of broadening participation in STEM among underrepresented U.S. minorities is
heightened as foreign graduate students, scientists, and engineers are increasingly choosing to pur-
sue professional opportunities and graduate study in other countries. This context further under-
scores the value and urgency of NSF's efforts to expand our home-grown STEM talent pool, and
invite bright U.S. citizens from all backgrounds and regions into STEM.
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Past and Present NSF Policies and Programs for Broadening Participation in STEM
Chapter 1 summarizes the policies and programs implemented by NSF since 1994 to increase the
size, talents, and diversity of America's science and engineering workforce at all levels. Two major
education-related policies support funding for (1) undergraduate, graduate, and postdoctoral edu-
cation and (2) research on STEM learning by underrepresented groups. Program-investment poli-
cies emphasize the Foundation's commitment to increase access to STEM education and career
opportunities by boosting funding for projects aimed at enlarging participation by underrepresent-
ed groups, and by "embedding diversity" in all NSF programs. 

Foundation-wide programs targeting women have increased opportunities for career advancement,
enhanced the ability of women faculty to conduct research at the top-ranked research institutions,
and sponsored research on science and mathematics learning by females. Programs targeting under-
represented minorities have funded institutions to enhance instruction and mentoring of minorities,
supported minority individuals by providing graduate or postdoctoral fellowships, and assisted
minorities with Ph.D.s to enter into the professoriate. Two types of programs focused on persons
with disabilities: programs to develop innovative and effective techniques for educating disabled stu-
dents in STEM, and grant supplements providing funds for equipment or assistance that allows per-
sons with disabilities to work on NSF-funded research projects. Several other programs with systemic
objectives incorporated an emphasis on broadening participation. These programs have included
graduate traineeships that integrate education and research, systemic education-improvement initia-
tives in urban and rural school districts, state-level capacity building to stimulate competitive
research, and the Presidential Awards for Excellence in Science, Mathematics, and Engineering
Mentoring (PAESMEM). 

Between 1997 and 2002, NSF simplified, focused, and strengthened accountability for its merit-
review policies. Grant applicants and reviewers now are required to address explicitly both the intel-
lectual merit and broader impacts of proposed projects. Moreover, a separate policy emphasizes the
need to have diversity among reviewers, in order to broaden the perspectives included in proposal
review. With respect to its own workforce, NSF is using policy levers to make measurable progress in
its strategic goal to increase diversity. Its directorates must prepare, follow, and update recruitment
plans that seek strong representation of women, minorities, and persons with disabilities among
staff, advisors, and panelists. 
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Trend Analysis of NSF's Activities to Increase Diversity in Science and
Engineering between 1994 and 2003
Chapter 2 summarizes the results of a quantitative analysis of the trends in participation in STEM
during the past ten years. It focuses on (1) NSF grant-giving to U.S. citizens who are underrepre-
sented in STEM, (2) NSF investment in programs that help increase access to education and
employment in STEM, and (3) the diversity of NSF's own science and engineering workforce.
Between 1994 and 2003, the number of proposals submitted by persons underrepresented in
STEM rose substantially: by 73% for women, 69% for underrepresented minorities, and 51% for
persons with disabilities, while the total number of proposals submitted increased by only 33%.
Throughout the decade, the proposal success rates for women, underrepresented minorities and
persons with disabilities have been comparable to the foundation-wide average of 31%. Their aver-
age grant size, however, is about 15% smaller than that for non-minority males. 

Some of NSF’s investments in programs targeting access, opportunity, and education specifically for
groups underrepresented in STEM have helped broaden participation. Such targeted programs con-
tinue to remain below 5% of the Foundation's budget. These targeted investments increased by
about $115 million during the past decade (from $130 million in 1994 to $245 million in 2003),
while the NSF's total budget increased by $2,382 million (from $2,987 million to $5,369 million).
The diversity of NSF's STEM workforce also increased, and is now slightly higher than that of the
overall U.S. STEM workforce.

A Historical Review of CEOSE Findings and Recommendations to the National
Science Foundation: 1980 to 2002
Chapter 3 summarizes the findings and recommendations of CEOSE since its creation. Throughout
that period, CEOSE consistently reiterated the inadequate access of persons from underrepresent-
ed groups to education and employment opportunities in STEM; the need for research to under-
stand and improve attraction, retention, persistence, and attachment; and the need for data suffi-
ciently detailed to disaggregate by gender, race, ethnicity, and disability status. CEOSE recommen-
dations focused on removing barriers, advancing research to expand the relevant knowledge base,
and improving data collection and quality. Interaction and responsiveness between CEOSE and
NSF's leadership was strong, and CEOSE recommendations appear to have contributed to several
changes in NSF's diversity-related policies and programs.
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Recommendations for Broadening Participation in Science and Engineering and
the 2004 Biennial Report of CEOSE
Chapter 4 is the CEOSE 2004 Biennial Report and presents a summary distilled from the study of
policies, programs, trends, and CEOSE history presented in Chapters 1 through 3, integrated with
the issues of focus during the 2003-2004 biennium. During those two years, in addition to work-
ing on this report, the Committee applied significant effort in six directions: 

(1) Research and Data: Discussion of research needs; data sources, importance, and
challenges; and possible uses of data for broadening participation; 

(2) Mentoring: Sponsorship of a mentoring workshop to review the status of the liter-
ature and practice on mentoring; creation within a CEOSE subcommittee of an action
agenda for mentoring; 

(3) Policy Levers and Merit-Review Criteria: Examination of the merit-review criterion
related to broader impacts as a policy lever to broaden participation; 

(4) Role of Research Universities, NSF Grantee Institutions, and Centers in Broadening 
Participation: Discussions of the role in broadening participation of the institutions
that set the ethos of the STEM enterprise;

(5) Tribal Colleges: Firsthand examination of two tribal colleges to gain a deeper appre-
ciation of the particular needs of this particular group of institutions; and 

(6) Community Colleges: Discussion of the role of community colleges in broadening
participation.

Recommendations 
During its deliberations and the writing of this report, CEOSE developed recommendations to NSF
in four areas and to itself in four areas, setting priorities and directions for its next biennium. The
recommendations and their context are discussed in detail in Chapter 4. 

Recommendations to the NSF:

((11)) AAccccoouunnttaabbiilliittyy.. NNSSFF  sshhoouulldd  eexxppaanndd  iittss  ssyysstteemmaattiicc  aanndd  oobbjjeeccttiivvee  eevvaalluuaattiioonn  ttoo  aasssseessss,,  uunnddeerr--
ssttaanndd,,  aanndd  rreeppoorrtt  tthhee  eeffffeeccttiivveenneessss  aanndd  iimmppaacctt  ooff  iittss  pprrooggrraammss  aanndd  ppoolliicciieess  oonn  bbrrooaaddeenniinngg  ppaarrttiiccii--
ppaattiioonn  bbyy::

aa.. CCoonnttiinnuuiinngg  ttoo  oobbttaaiinn,,  rreeffiinnee,,  aanndd  ddiissaaggggrreeggaattee  ddaattaa  aanndd  ffaaccttoorrss  rreellaatteedd  ttoo  tthhee  
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ppaarrttiicciippaattiioonn  aanndd  aaddvvaanncceemmeenntt  ooff  ppeerrssoonnss  ffrroomm  uunnddeerrrreepprreesseenntteedd  ggrroouuppss  iinn  SSTTEEMM
eedduuccaattiioonn  aanndd  ccaarreeeerrss..  

bb. WWoorrkkiinngg  wwiitthh  tthhee  SSTTEEMM  ccoommmmuunniittyy  ttoo  ddeevveelloopp  ssppeecciiffiicc  ggooaallss,,  ttiimmeelliinneess,,  aanndd  mmeett--
rriiccss,,  aanndd  uussiinngg  tthheemm  ttoo  mmoottiivvaattee,,  ttrraacckk  aanndd  hhoolldd  ggrraanntteeee  iinnssttiittuuttiioonnss  aaccccoouunnttaabbllee  
ffoorr  pprrooggrreessss..  

cc.. BBuuiillddiinngg  aasssseessssmmeenntt  aanndd  oouuttccoommee  rreeppoorrttiinngg  rreellaatteedd  ttoo  bbrrooaaddeenniinngg  ppaarrttiicciippaattiioonn
iinnttoo  NNSSFF  pprrooggrraamm  ddeessiiggnn  aanndd  aaccccoouunnttaabbiilliittyy  eexxppeeccttaattiioonnss,,  wwhheerree  aapppprroopprriiaattee..

((22)) RReesseeaarrcchh..    NNSSFF  sshhoouulldd  ssppoonnssoorr  aaddddiittiioonnaall  ssoocciiaall  sscciieennccee  rreesseeaarrcchh  tthhaatt  wwiillll  aaddvvaannccee  uunnddeerrssttaanndd--
iinngg  ooff  tthhee  ccaauusseess  aanndd  eeffffeeccttss  ooff  pprrooggrreessss  iinn  aanndd  bbaarrrriieerrss  ttoo  bbrrooaaddeenniinngg  ppaarrttiicciippaattiioonn  iinn  SSTTEEMM  aatt  aallll
lleevveellss—ffrroomm  lleeaarrnneerrss  ttoo  lleeaaddeerrss..  TThhee  rreelleevvaanntt  iinnddiivviidduuaall  aanndd  iinnssttiittuuttiioonnaall  ffaaccttoorrss  iinncclluuddee  mmeennttoorriinngg,,
oorrggaanniizzaattiioonnaall  cclliimmaattee,,  aanndd  tthhee  ssttrruuccttuurree,,  ccuullttuurree,,  aanndd  nnaattuurree  ooff  tthhee  ssyysstteemmss  tthhaatt  ccoonnssttiittuuttee  tthhee
SSTTEEMM  eenntteerrpprriissee  iinn  tthhee  UUnniitteedd  SSttaatteess..  AAddddiittiioonnaallllyy,,  NNSSFF  sshhoouulldd  eennssuurree  tthhaatt  wwoommeenn,,  uunnddeerrrreepprree--
sseenntteedd  mmiinnoorriittiieess,,  aanndd  ppeerrssoonnss  wwiitthh  ddiissaabbiilliittiieess  aarree  iinncclluuddeedd  iinn  tthhee  ppllaannnniinngg  aanndd  iimmpplleemmeennttaattiioonn  ooff
aallll  rreesseeaarrcchh  aarreeaass,,  eessppeecciiaallllyy  tthhoossee  iiddeennttiiffiieedd  ffoorr  iittss  mmaajjoorr  iinnvveessttmmeennttss..  IItt  sshhoouulldd  bbee  nnootteedd  tthhaatt  tthhee
aarreeaa  ooff  ""hhuummaann  aanndd  ssoocciiaall  ddyynnaammiiccss,,""  iiddeennttiiffiieedd  aass  oonnee  ooff  tthhee  aarreeaass  ffoorr  mmaajjoorr  iinnvveessttmmeennttss  bbyy  NNSSFF,,
pprroovviiddeess  aann  iiddeeaall  pprrooggrraammmmaattiicc  ffrraammeewwoorrkk  ttoo  iinncclluuddee  rreesseeaarrcchh  oonn  tthheessee  aassppeeccttss  ooff  tthhee  SSTTEEMM  eenntteerr--
pprriissee..  

((33)) PPoolliiccyy  LLeevveerrss.. NNSSFF  sshhoouulldd  ccoonnttiinnuuee  ttoo  eemmppllooyy  aanndd  ddeessiiggnn  nneeww  ppoolliiccyy  lleevveerrss  tthhaatt  ffooccuuss  tthhee
aatttteennttiioonn  ooff  pprriinncciippaall  iinnvveessttiiggaattoorrss  aanndd  tthheeiirr  iinnssttiittuuttiioonnss  oonn  ddiivveerrssiittyy  aassppeeccttss  ooff  tthhee  bbrrooaaddeerr--
iimmppaaccttss  ccrriitteerriioonn,,  oonn  eemmbbeeddddiinngg  ddiivveerrssiittyy  ggooaallss  iinn  tthheeiirr  rreesseeaarrcchh,,  aanndd  oonn  ddeessiiggnniinngg,,  aanndd  iimmpplleemmeenntt--
iinngg  ssuussttaaiinnaabbllee  iinnssttiittuuttiioonnaall  cchhaannggee  tthhaatt  hheellppss  SSTTEEMM  bbeeccoommee  mmoorree  iinnvviittiinngg  aanndd  ssuuppppoorrttiivvee  ooff
wwoommeenn,,  uunnddeerrrreepprreesseenntteedd  mmiinnoorriittiieess,,  aanndd  ppeerrssoonnss  wwiitthh  ddiissaabbiilliittiieess  aatt  aallll  lleevveellss..

((44)) TTrriibbaall  CCoolllleeggeess.. TToo  eennggaaggee  aanndd  aaddvvaannccee  mmoorree  NNaattiivvee  AAmmeerriiccaannss  iinn  SSTTEEMM,,  NNSSFF  sshhoouulldd  eennhhaannccee
rreesseeaarrcchh  ccaappaacciittyy  aanndd  rreesseeaarrcchh  ooppppoorrttuunniittiieess  aatt  TTrriibbaall  CCoolllleeggeess  bbyy,,  ffoorr  eexxaammppllee,,  ssuuppppoorrttiinngg  mmoorree
ffaaccuullttyy  eexxcchhaannggeess  aanndd  iinnnnoovvaattiivvee  ddiissttaannccee--eedduuccaattiioonn  aanndd  rreesseeaarrcchh  tteecchhnnoollooggiieess,,  eexxppaannddiinngg  ccoollllaabb--
oorraattiioonnss  wwiitthh  rreesseeaarrcchh  iinnssttiittuuttiioonnss,,  aanndd  hheellppiinngg  TTrriibbaall  CCoolllleeggeess  aanndd  tthheeiirr  ffaaccuullttyy  bbeeccoommee  ccoommppeettii--
ttiivvee  aatt  pprrooppoossaall  wwrriittiinngg  aanndd  aawwaarree  ooff  ggrraanntt  ooppppoorrttuunniittiieess..

RReeccoommmmeennddaattiioonnss  ffoorr  CCEEOOSSEE  PPrriioorriittiieess  aanndd  DDiirreeccttiioonnss  iinn  tthhee  22000055--22000066
BBiieennnniiuumm::
((11)) WWiiddeenniinngg  PPaatthhwwaayyss  iinnttoo  SSTTEEMM.. Itt  iiss  ttiimmeellyy  ffoorr  CCEEOOSSEE  ttoo  ffooccuuss  aatttteennttiioonn  oonn  tthhee  rroollee  ooff  ccoomm--
mmuunniittyy  ccoolllleeggeess  aanndd  ootthheerr  iinnssttiittuuttiioonnss  wwhhoossee  mmiissssiioonn  ffooccuusseess  oonn  wwoorrkkffoorrccee  pprreeppaarraattiioonn  ffoorr  uunnddeerr--
rreepprreesseenntteedd  ggrroouuppss  aass  aa  vviittaall  ppaatthhwwaayy  ffoorr  aacccceessss  iinnttoo  SSTTEEMM..  GGiivveenn  tthhee  ggrroowwiinngg  uunnddeerrssttaannddiinngg  ooff
tthhee  rroollee  ooff  rreesseeaarrcchh  ppaarrttiicciippaattiioonn  iinn  aattttrraaccttiinngg  aanndd  rreettaaiinniinngg  ssttuuddeennttss  iinn  SSTTEEMM,,  CCEEOOSSEE  sshhoouulldd  iiddeenn--
ttiiffyy  wwaayyss  ffoorr  NNSSFF  ttoo  eexxppaanndd  qquuaalliittyy  rreesseeaarrcchh  ooppppoorrttuunniittiieess  aatt  tthheessee  iinnssttiittuuttiioonnss  aanndd  iinn  ootthheerr  ccoomm--
mmuunniittiieess  aanndd  sseettttiinnggss  wwiitthh  ppooppuullaattiioonnss  ddoommiinnaatteedd  bbyy  ggrroouuppss  uunnddeerrrreepprreesseenntteedd  iinn  SSTTEEMM..
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((22))  IInnssttiittuuttiioonnaall  TTrraannssffoorrmmaattiioonn.. CCEEOOSSEE  sshhoouulldd  sseeeekk  ttoo  uunnddeerrssttaanndd  tthhee  eelleemmeennttss  nneecceessssaarryy  ttoo
ttrraannssffoorrmm  iinnssttiittuuttiioonnss  iinnttoo  eennttiittiieess,,  tthhaatt  aarree  ssuuppppoorrttiivvee  ooff  aa  ddiivveerrssee  ppooppuullaattiioonn  ooff  ssttuuddeennttss  aanndd  ffaacc--
uullttyy,,  eennggaaggee  lleeaaddeerrss  ooff  NNSSFF  ggrraanntteeee  iinnssttiittuuttiioonnss  iinn  tthhee  ggooaall  ooff  bbrrooaaddeenniinngg  SSTTEEMM  ppaarrttiicciippaattiioonn,,  aanndd
tthheerreebbyy  rreeccoommmmeenndd  ttoo  NNSSFF  ssoommee  mmeeaannss  bbyy  wwhhiicchh  iitt  ccaann  pprrooppeell  iinnssttiittuuttiioonnaall  ttrraannssffoorrmmaattiioonn  tthhrroouugghh
iittss  ppoolliicciieess  aanndd  pprrooggrraammss..  

((33)) EEvvaalluuaattiioonn.. KKeeyy  pprrooggrraammss  aanndd  pprroojjeeccttss  aatt  NNSSFF  aanndd  ggrraanntteeee  iinnssttiittuuttiioonnss  nneeeedd  ssyysstteemmaattiicc  ffoorrmm--
aattiivvee  aanndd  ssuummmmaattiivvee  eevvaalluuaattiioonn  wwiitthh  rreessppeecctt  ttoo  tthheeiirr  iimmppaacctt  oonn  bbrrooaaddeenniinngg  ppaarrttiicciippaattiioonn,,  ttoo  uunnddeerr--
ssttaanndd  wwhhaatt  wwoorrkkss,,  wwhhaatt  ddooeess  nnoott  wwoorrkk,,  aanndd  wwhhyy..  CCEEOOSSEE  sshhoouulldd  eessttaabblliisshh  aa  ssuubbccoommmmiitttteeee  oonn
aasssseessssmmeenntt  aanndd  eevvaalluuaattiioonn,,  ttoo  pprroovviiddee  aa  mmeecchhaanniissmm  ffoorr  ddeeeeppeerr  eennggaaggeemmeenntt  iinn  tthhiiss  aarreeaa..

((44)) CCoommmmuunniiccaattiioonn.. CCEEOOSSEE  sshhoouulldd  ddeevveelloopp  aanndd  iimmpplleemmeenntt  aa  ccoommmmuunniiccaattiioonnss  ppllaann  ffoorr  bbeeccoommiinngg
bbeetttteerr  kknnoowwnn  aanndd  rreeccooggnniizzeedd  iinn  tthhee  sscciieennccee,,  eennggiinneeeerriinngg,,  aanndd  rreellaatteedd  ppoolliiccyy  ccoommmmuunniittiieess..  IItt  sshhoouulldd
ffoosstteerr  aaddddiittiioonnaall  iinntteerraaccttiioonnss,,  ccoollllaabboorraattiioonn,,  aanndd  sshhaarriinngg  wwiitthh  ootthheerr  aaggeenncciieess  aanndd  sseeccttoorrss..  BBrrooaadd  ddiiss--
sseemmiinnaattiioonn  ooff  tthhiiss  rreeppoorrtt  aanndd  iittss  ffiinnddiinnggss  ccaann  bbee  aann  eeffffeeccttiivvee  ssttaarrttiinngg  ppooiinntt..

Today, the United States and the world face unprecedented challenges, many of which require the
expertise and efforts of teams of people with strong STEM credentials to understand and solve.
Broadening participation in STEM by ensuring access and opportunity for all remains the mission of
CEOSE and the surest strategy for bringing the best ideas, highest creativity, and greatest innova-
tion to the STEM enterprise and the service of the nation. Notwithstanding progress to date, much
more remains to be done.
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INTRODUCTION 

A
s required by the National Science Foundation Reauthorization Act (H.R. 4664) of 2002, this
report is a review of the last twenty-five years (1980-2004) of work of the Committee on Equal
Opportunities in Science and Engineering (CEOSE) and an assessment of the work of NSF dur-

ing that period on broadening participation in the fields of science, technology, engineering and
mathematics (STEM).

Establishment of CEOSE
CEOSE is a committee originally established by the Science and Engineering Equal Opportunities
Act of 1980, which was enacted to address the problem of the shrinking pool of American scientists
and engineers and the growing global competition for science and engineering talent. The Act
authorized the National Science Foundation (NSF) to undertake or support comprehensive pro-
grams for science and engineering education, training, and research. It declared that “… it is the pol-
icy of the United States to encourage men and women, equally, of all ethnic, racial and economic
backgrounds to acquire skills in science, engineering and mathematics, to have equal opportunity in
education, training and employment in scientific and engineering fields,”1 and authorized the
Foundation to undertake or support a comprehensive science education program to increase the
participation of minorities in science and technology and to initiate research at minority institutions.

The Act required a Committee on Equal Opportunities in Science and Engineering (CEOSE) to be
established within the National Science Foundation. The purpose of CEOSE was set forth in the Act
[42 U.S.C. §1885c SEC. 36 (a)]:

“The Committee shall provide advice to the Foundation concerning (1) the implementation of the

provisions of this Act and (2) other policies and activities of the Foundation to encourage full par-

ticipation of women, minorities, and other groups currently underrepresented in scientific, engineer-

ing, and professional fields.”

The 15-person membership of CEOSE is drawn from all sectors - academia, the non-profit sector,
industry and government.

The original act specifically mentioned women and minorities and called for equal opportunities to
be provided for them and other underrepresented groups. The current charge spells out more
specifically these underrepresented groups as “women, minorities and persons with disabilities.” The
specific mention of persons with disabilities first occurred in 1997 in an administrative amendment
in the Science and Engineering Equal Opportunities Act wherein Congress amended the original
wording.2

1 42 U.S.C. §1885, Section 32(b), Findings and Policy.
2 2  H.R.105-063, Section 202, Administrative Amendments.
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Reporting Requirement of CEOSE Activities
A biennial report is required of CEOSE under the Science and Engineering Equal Opportunities Act:3

“Every two years, the Committee shall prepare and transmit to the Director a report on its activ-

ities during the previous two years and proposed activities for the next two years. The Director shall

transmit to Congress the report, unaltered, together with such comments as the Director deems

appropriate.”

H.R. 4664, the National Science Foundation Reauthorization Act of 2002, added a ten-year review
to the biennial report requirement of CEOSE (Sec. 20):

As part of the first report required by section 36(e) of the Science and Engineering Equal

Opportunities Act (42 U.S.C. 1885c(e)) transmitted to Congress after the date of enactment of

this Act, the Committee on Equal Opportunities in Science and Engineering shall include(1) a

summary of its findings over the previous 10 years; (2) a description of past and present policies

and activities of the Foundation to encourage full participation of women, minorities, and persons

with disabilities in science, mathematics, and engineering fields, including activities in support of

minority-serving institutions; and (3) an assessment of the trends in participation in Foundation

activities, and an assessment of the success of Foundation policies and activities, along with pro-

posals for new strategies for the broadening of existing successful strategies toward facilitating the

goals of that Act.

This report contains this required review and the 2004 Biennial Report. The report concludes with
the recommendations of CEOSE for broadening participation in view of the assessments conduct-
ed in the reviews and the work during the past two years.

Historical Context of the Science and Engineering Equal Opportunities Act
and CEOSE
According to the Bureau of Census, the number of women and racial/ethnic minorities has been
increasing in post-secondary education as well as in the country's total workforce since 1980.4 White
males, who have traditionally occupied the overwhelming majority of professional jobs in the sci-
ences and engineering, have been entering these fields at a declining rate. Between 1968 and 1997,
the percentages of white males declined in total college enrollment, in Bachelor's Degrees overall and
in Bachelor's Degrees in science and engineering.5 Despite these trends and the nation's need for
more scientists and engineers, participation of women and minorities in STEM education and
employment has not grown at a rate comparable to other fields.

3 42 U.S.C. §1885c SEC. 36. (e)
4 U.S. Bureau of the Census. Statistical Abstracts of the United States, 1999.
5 Women, Minorities and Persons with Disabilities in Science, and Engineering: 2002. Arlington, VA: National Science Foundation, July

2003, p. xiv.
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Over the past several decades, the American government, industry, and academia have relied heav-
ily on scientific and technological talent from foreign countries. This reliance has placed America in
strong international competition for scientists and engineers. According to the National Science
Board, “Global competition for S&E talent is intensifying, such that the United States may not be
able to rely on the international S&E labor market to fill unmet skill needs.”6 The terrorist attacks of
September 11, 2001 on the United States have further highlighted concern about America's reliance
on foreign resources in general.

The National Science Foundation has tried to address these issues vigorously since 1980. In its
2001-2006 GPRA Strategic Plan, the Foundation articulated outcome goals for NSF investments in
terms of People, Ideas, Tools, and Organizational Excellence:

“People to develop a diverse, internationally competitive and globally-engaged workforce of scien-

tists, engineers and well-prepared citizens. 

Ideas to provide a deep and broad fundamental science and engineering knowledge base. 

Tools to provide widely accessible, state-of-the-art science and engineering infrastructure.

Organizational Excellence to operate an agile and innovative organization that fulfills its mission

through leadership and state-of-the-art business practices”.7

The plan further states that “Issues of equal opportunity in science and engineering are addressed
by all four of the outcome goals.” While the four goals are intertwined, it is the PEOPLE goal that
forms the primary focus of CEOSE work and of this report.

Outline of Report
The first three chapters address the three requirements of H.R. 4664. Chapters 1, 2 and 3 are based
on detailed studies of NSF annual reports, CEOSE biennial reports, program information, statistics,
databases, and interviews with leading administrators. Numerous NSF personnel, from the Director
and Deputy Director to program directors and officers, collected and provided the data necessary
for the compilation of this report and gave of their time as we reconstructed the historical trends of
NSF programs and events. Previous CEOSE committee members and members of other organizations
also provided information. 

Chapter 1 describes the past and present policies and programs of the NSF designed to encourage full
participation of women, minorities, and persons with disabilities in STEM education and the workforce.
Chapter 2 is an assessment of the trends in participation of these underrepresented groups and the

6 The Science and Engineering Workforce. Realizing America's Potential. National Science Board of the National Science Foundation,
August 14, 2003, p. 1.

7 NSF Strategic Plan FY 2003-2008, September 30, 2003.
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success of the Foundation’s policies and activities. Chapter 3 provides the required review of CEOSE’s
findings during the ten-year period from 1993 to 2002 as required by Congress. Because the history
of CEOSE has never been documented, the report also takes a retrospective look at CEOSE since its
inception in 1980. 

Chapter 4, the final chapter, is the Biennial Report for 2004 and provides an account of the activ-
ities of CEOSE during this period, along with recommendations and proposals for the broadening
of participation in STEM. 

In Chapters 1, 2, and 3, the details of the frameworks used to conduct the studies are presented.
In Chapter 1, we analyze the past programs and policies using a framework adapted from the
Foundation's investment model, which NSF uses to describe its purpose and functions. This model
looks for the yield from the investment of resources, using the vehicles of programs. The investment
yield of the model focuses on four areas: people, ideas, tools, and organizational excellence. For pur-
poses of the present study, however, the primary concern is with people, i.e., NSF's return on invest-
ment from helping to produce a more diversified STEM workforce. The framework's broad purview
helped to ensure that all relevant policy and activity points throughout the Foundation's investment
enterprise were captured and included in the study's findings.

In Chapter 2, we assess the trends in participation in NSF's activities. To answer questions about
the efficacy of the policies and program activities with regard to increasing the participation of
women, minorities, and persons with disabilities, we analyzed NSF's grant-giving and the merit-review
system, its support of the programs and initiatives that increase access for underrepresented popu-
lations, and the change in diversity among NSF's science and engineering staff.

In Chapter 3, we summarize the findings and accomplishments of CEOSE over the first two decades
of its existence, 1980-2002, as provided in the biennial reports from 1981. In addition to highlight-
ing the activities and accomplishments of CEOSE, this historical review provides a basis for subse-
quent assessment of NSF's impact on the diversity of America's science and engineering workforce,
as well as future directions of CEOSE.

In Chapter 4, we synthesize the results of the preceding three chapters and provide an overview of
the progress made by NSF in broadening participation in science and engineering. Based on the syn-
thesis and CEOSE’s findings from 2003-2004, we offer several recommendations to NSF for con-
tinuing its efforts to increase diversity in STEM. Finally, using the Committee’s standard biennial
reporting format, we summarize CEOSE’s activities and deliberations in 2003-2004.
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1 Past and Present NSF Policies
and Programs for Broadening
Participation in STEM

Key Results
■ Since the Science and Engineering Equal Opportunities Act of 1980, NSF has continued

to strengthen policies and programs to broaden participation of women, minorities and
persons with disabilities in science and engineering.

■ During the period from 1994 to 2003, NSF reformulated and enforced its merit-review
criterion, and its funding and workforce policies designed to broaden participation of
underrepresented groups in the nation’s science and engineering enterprise.

■ During this same period, NSF increased its financial investments in programs targeted to
underrepresented groups by 87.5%, from $130.43 million to $244.60 million. The
Foundation’s total budget increased 79.7% from $2.987 billion to $5.369 billion, mean-
ing that targeted investment in participation programs increased slightly although it
remained below 5% of the total budget.

■ The impact or investment yield of many of NSF’s diversity-producing programs was eval-
uated. Overall, the results of these evaluations show that the programs are helping to
increase the participation of women and underrepresented minorities in the science and
engineering professions. Evaluation results on the impact of programs for persons with
disabilities are not yet available.

■ NSF’s newly revised broader-impacts criterion (Important Notice 127) was intended to
promote increased attention by proposers to diversity and other societal issues. NSF has
not yet established a tracking and reporting mechanism to determine the number of pro-
posals that actually address diversity.
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S
ince the enactment of the Science and Engineering Equal Opportunities Act of 1980, the
National Science Foundation has continued to seek ways to increase access to STEM education
and employment for women, minorities, and persons with disabilities. During the period between

1994 and 2003, the Foundation pursued new policies and program-funding strategies that were
designed to further its aim to help increase the diversity of America’s scientists, engineers, and tech-
nologists.

How the Chapter Is Organized
The framework for conducting the analysis of NSF diversity policies and programs is first described.
This framework was adapted from the Foundation’s investment model, which NSF uses to describe
its purpose and functions (Figure 1-1).1 Next, specific policies that were created or sustained dur-
ing the 1994-2003 period are reviewed in terms of their intent and impact on broadening partici-
pation. Following this is a review of major NSF funding programs that were designed to increase the
numbers of underrepresented persons within the science and engineering pipeline and workforce.
The chapter ends with a conclusion of the findings.

The questions that guided the study are:

What policies did the National Science Foundation newly implement or continue during
1994-2003 that promote and support increased access to and participation in STEM
by women, underrepresented minorities, and persons with disabilities?

What program activities did the National Science Foundation create to provide educa-
tion and career advancement opportunities for these underrepresented groups in
STEM?

What evidence is there that these policies and program activities yielded results that
actually affected or could potentially improve the representation of women, minorities,
and persons with disabilities among the nation’s scientists, technologists, engineers, and
mathematicians?

1 NSF Strategic Plan FY 2003-2008, September 30, 2003, p. 4.
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Figure 1-1

Framework for Describing NSF Equal Opportunity Policy and Program
Investment Process

Letters (A) to (D) in Figure 1-1 above represent points in the NSF investment and management
decision-making process, from which equal opportunity policies and activities emanate and operate.
The directorates, divisions, and offices indicated in Figure 1-1 were the specific sources from which
the policy and activity data were obtained through document reviews and staff interviews.

Office of the
Director manages
investments and
oversees the
Directorates, which
award project 
grants.

(B)

National Science
Board and NSF
Management assess
investment results
and goals met.

(D)

NSF invests money,
time, and expertise 
in STEM research,
education, and 
infrastructure 
improvement.

Programs, grant 
projects and other 
initiatives.

STEM People,
Ideas,Tools, and
Organizational
Excellence.

National Science Board
and Office of the
Director decide on the
overall level of invest-
ments and priorities,
consistent with
Congressional appropri-
ations and approvals.

(A)

▲ National Science Board
▲ Office of the Director
▲ Office of Polar Programs
▲ Directorates (7)
▲ Office of Inspector General (OIG)
▲ Office of General Counsel (OGC)
▲ Office of Equal Opportunity Programs (OEOP)
▲ Office of Integrative Activities (OIA)
▲ Division of Human Resources Management (DHRM)
▲ Office of Budget, Finance and Award Management (BFA)

(C)

Resources

NSF Investment Model:

Data Sources:

NSF Equal Opportunity
Policy and Activity
Decision-Making and 
Execution:

+ Vehicles = Yield
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NSF POLICIES TO BROADEN PARTICIPATION
The National Science Board establishes all policies of the National Science Foundation within the
framework of authority provided by Congress and the President. These include policies related to
increasing demographic diversity within the STEM workforce. The Director of NSF may also issue
policies that are sanctioned by the Board. For purposes of this report, policies refer to written state-
ment(s) issued by the National Science Board or the NSF Director in support of increasing partici-
pation of underrepresented groups in STEM or statements that direct NSF’s Assistant Directors and
other management staff to implement or enforce specific actions intended to increase participation
of underrepresented groups in STEM. Such statements are in the form of board resolutions,
announcements, NSF Important Notices, and memoranda from the NSF Director.

During the period from 1994 to 2003, the National Science Foundation issued numerous policies
intended to increase access to educational, training, and employment opportunities in STEM for
women, underrepresented minorities, and persons with disabilities. We have grouped these policies
into four categories: (1) educational opportunities, (2) program investments, (3) merit review of grant
proposals, and (4) STEM workforce opportunities. These four categories reflect the primary areas of
focus of NSF’s efforts in promoting, increasing, and sustaining participation of underrepresented
groups among the nation’s scientists and engineers.

Policy Yield
The yield of each of these policies is described here in terms of
concrete results that lay the groundwork for or promote increased
diversity and participation of underrepresented groups within the
science and engineering fields.

Education Opportunity Policies
NSF has articulated policies that are supportive of education in science and mathematics through-
out the curriculum, from kindergarten to graduate school and beyond. To follow are examples of edu-
cation policies of the Foundation intended to improve the teaching and learning process for women,
minorities, and/or disabled persons. NSF has also emphasized the need for initiatives to enhance
skill-building for underrepresented groups through widening access to graduate and postdoctoral
education opportunities.

Federal Role in Science and Engineering Graduate and Postdoctoral Education
(1997)
In response to a request from the Office of the Vice President to provide its views on science and
engineering education policy, the National Science Board affirmed that the Federal government

NSF-Supported 
Engineering Research
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should support partnerships between research and non-research institutions. The goals of these
partnerships are to produce high-quality scientists and engineers and improve the transition from
undergraduate to graduate programs for underrepresented students. The Board emphasized that
this transition is especially important for reaching minority undergraduates.2

Yield: NSF took the lead on this policy initiative by supporting several grant programs that sought
to strengthen ties between research-intensive and non-research institutions of higher education.
One example is the ADVANCE program, which provides tool-kits and best practices for enhancing
faculty diversity and opportunities for female scientists and engineers to conduct research at lead-
ing research universities. Another example is the Historically Black Colleges and Universities-
Undergraduate Program, which provides assistance to improve the research infrastructure of minor-
ity-serving institutions and collaborations with research-intensive institutions.

Educating the National STEM Workforce (1999)
The National Science Board supports the need for research and application to STEM learning by
underrepresented groups at the undergraduate level. Also, the Board supports research into how
funding of institutional and individual educational initiatives can facilitate participation of under-
represented groups.3

Yield: NSF’s Gender Diversity in Science, Technology, Engineering, and Mathematics program was
established in part to support research into the learning process of females in the STEM areas and
to help close the gender achievement gap in science on the pre-college and college levels. The
Foundation’s Program for Persons with Disabilities also supports research aimed at enhancing the
learning and teaching process for disabled students. While NSF has supported numerous programs
that include an emphasis on learning supports for minority students, such as mentoring, the
Foundation did not offer grant opportunities during the study period that are focused on research
on the learning process of minority students at the pre-college and college levels.

NSF Program Investment Policies
One of the overarching goals of NSF GPRA strategic plans since 1997 has been to invest in activi-
ties that enhance diversity in the science and engineering workforce. Within this context, NSF has
crafted policies that guide its investment strategies and priorities in funding programs that specifi-
cally address the needs of underrepresented groups. These investment policies are intentionally
developed to increase broad-based acceptance and continuation of grant initiatives aimed at assist-
ing these groups in accessing research and education resources.

Embedded Diversity (1999)
To ensure a broad focus on diversity throughout the Foundation, the NSF Director issued a direc-

2 NSB 97-235, February 26, 1998, The Federal Role in Science and Engineering Graduate and Postdoctoral Education
3 NSB-99-179, July 29, 1999. Education and Human Resources Committee Workplan 

(www.nsf.gov/nsb/documents/2000/nsb99179/ehrwkplanedit 1199.doc).
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tive to the directorates that research and education grants within all of the disciplines must include
opportunities for women, minorities, and persons with disabilities. The directive also encouraged
proposers to include underrepresented persons within their proposed projects.4

Yield: All of the directorates have since participated in one or more of the Foundation-wide programs
for underrepresented groups. With the exception of the Mathematical and Physical Sciences
Directorate, all of the directorates also have offered their own grant programs specifically targeted
to underrepresented groups.5 The Office of Polar Programs has participated in foundation-wide pro-
grams for underrepresented groups, but has yet to offer its own targeted programs.

Enhance Federal Funding to Achieve Increased Participation through Diversity
(1999) 
The National Science Board supports federal government initiatives “...that direct substantial new
support to students and institutions in order to improve success in S&E study by American under-
graduates from all demographic groups” and to “...expand funding for programs that best succeed in
graduating underrepresented minorities and women in S&E”.6

Yield: NSF took the lead by substantially increasing its investments in programs that support enhanced
participation of women, underrepresented minorities, and persons with disabilities in STEM. In 1994,
4.4% (or $130.43 million) of NSF’s total budget of $2,987.22 million was allocated for research and
education programs for underrepresented groups. This percentage increased to 4.6% (or $244.60 mil-
lion) of NSF’s total budget of $5,369.34 million in 2003. Overall, the amount of NSF funding for pro-
grams to support participation increased by 87.5% between 1994 and 2003, while NSF’s total bud-
get increased by 79.7% during this same period.7

NSF Proposal Merit-Review Policies
The Foundation’s proposal review process is guided by policies that ensure (1) all proposal applica-
tions submitted to NSF receive an equitable review and (2) proposals are carefully reviewed in terms
of their scientific merit and their broader impact or societal value. 

Reformulation of Merit-Review Criteria (1999)
In 1981, the National Science Board adopted a merit-review standard for proposals, which consist-
ed of four criteria: (1) research performance competence of the principal investigator and support-
ing institution, (2) intrinsic merit of the proposed research, (3) utility or relevance of the research,
and (4) effect of the proposed research on the infrastructure of science and engineering. To simpli-
fy these criteria and to link NSF’s strategic plan to the merit-review process, a task force of the NSB

4 Deputy Director of NSF, Dr. Joseph Bordogna, October 1999.
5 Findings obtained from survey interviews of Assistant Directors and document reviews.
6 NSB-03-69, August 14, 2003, The Science and Engineering Workforce, Realizing America’s Potential, p. 20.
7 Budget amounts for diversity programs and total NSF budget were obtained from the NSF Office of Budget, Finance and Award

Management.
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recommended revised merit-review criteria.8 Based on this recommendation, the Board approved and
issued in 1997 a reformulated merit-review policy that consists of two criteria: (1) intellectual merit
and quality of the proposed research or educational activity and (2) the broader impacts of the pro-
posed activity.9 The intent of the new broader-impacts criterion of the 1997 policy was to require
proposers to address areas of societal concern within the context of the proposed activity, includ-
ing the area of broadening participation of underrepresented groups within STEM. To ensure the
proposers pay attention to the new criterion, NSF issued a policy in 1999 that emphasized the
importance of addressing the broader-impacts criterion in the preparation and review of proposals
submitted to NSF.10

The definitions of the merit-review criteria are as follows:11

Criterion 1. What is the intellectual merit of the proposed activity? Address any or all
of these concerns: How important is the proposed activity to advancing knowledge and
understanding within its own field or across different fields? How well qualified is the pro-
poser (individual or team) to conduct the project? To what extent does the proposed
activity suggest and explore creative and original concepts? How well conceived and
organized is the proposed activity? Is there sufficient access to the necessary resources? 

Criterion 2. What are the broader impacts of the proposed activity? Address any or all
of the following concerns: How well does the activity advance discovery and understand-
ing while promoting teaching, training, and learning? How well does the proposed activ-
ity broaden the participation of underrepresented groups (e.g., gender, ethnicity, disabil-
ity, geographic)? To what extent will it enhance the infrastructure for research and edu-
cation, such as facilities, instrumentation, networks, and partnerships? Will the results be
disseminated broadly to enhance scientific and technological understanding? What may
be the benefits of the proposed activity to society?

Yield: Following implementation of this merit-review policy, the Senate Appropriations Committee
requested that NSF commission an independent study to assess the procedure and impact of the
policy. While the resulting study concluded that it was too early to assess the impact of the merit-
review policy, it made recommendations to improve (1) the clarity of the criteria, (2) the awareness
of applicants, reviewers, and program staff, and (3) metrics for tracking and assessing applicant and
staff compliance with the new policy.12 However, based on a 2001 report prepared by the Director
of NSF for the National Science Board, the Foundation did not meet its goal to get reviewers and
program officers to address both merit-review criteria.13

8 NSB/MR-97-05, March 18, 1997, NSB-NSF Merit Review Task Force Final Recommendations.
9 NSB-97-72, March 28, 1997. Resolution Approved by the National Science Board At Its 342nd Meeting, March 27-28, 1997,

Concerning New General Criteria for Merit Review of Proposals.
10 NSF Important Notice #125, September 20, 1999.
11 See Footnote # 8.
12 Study conducted by the National Academy of Public Administration, 2000. 
13 Report to the National Science Board on the National Science Foundation's Merit Review Process Fiscal Year 2001.
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Enforcement of Broader-Impacts Criterion (2002)
In an effort to increase compliance with the new merit-review policy, NSF in its Grant Proposal Guide
(GPG) 2002 required that principal investigators must address both merit-review criteria in separate
statements within the one-page Project Summary. The GPG also reiterated that the broader impacts
resulting from the proposed project must be addressed in the Project Description and described as an
integral part of the narrative. Based on a subsequent review of grant applications submitted to NSF for
funding, the Director of NSF issued a policy stating that NSF will return without review proposals that
do not separately address both merit-review criteria in the Project Summary page of the application.14

Yield: Compliance with the revised merit-review criteria policy improved significantly, following the
issuance of this enforcement policy. Beginning in FY 2003, NSF returned 276 or 0.7% of all pro-
posals submitted for funding consideration. Over 90% of reviewer evaluations of proposals
addressed the scientific merit and the broader-impact merits of the proposed projects, compared to
84% in FY 2002 and 69% in FY 2001. Although changes made to the broader-impacts criterion
were intended to promote increased attention by proposers to diversity and other societal issues,
NSF has yet to establish a foundation-wide mechanism for reporting on the number of grant pro-
posals that specifically address diversity within their broader-impacts statements.15

Importance of Proposal Reviewer Diversity (2000)
The Director of NSF emphasized reviewer diversity and the importance of having reviewers from
diverse backgrounds (of gender, race/ethnicity, and disability status) to ensure that a wide range of
perspectives is taken into consideration in the grant review process. NSF also encouraged reviewers
to provide demographic profile information, which enables the NSF to monitor reviewer diversity.

Yield: In FY 2001, NSF established a policy and system to electronically request voluntary demo-
graphic data from the reviewers in order to determine participation levels of underrepresented
groups in the NSF reviewer pool. The return rate for the requested demographic information has
been very low. Of the 37,943 reviewers who submitted proposal reviews in 2002, only 3,507 (or
9%) volunteered their demographics. One-third (33%) of these respondents indicated they were
members of an underrepresented group.16

In FY 2003, the rate of volunteered demographics improved to 13%. Again, one-third (34%) report-
ed that they were members of an underrepresented group.17 The low response rate to the NSF
request has been attributed to the absence of legal leverage to require reporting of reviewer back-

14 NSF Important Notice #127, July 8, 2002.
15 Report to the National Science Board on the National Science Foundation's Merit Review Process Fiscal Year 2003.

An attempt was made by the Geosciences Directorate, using a non-random sample of 673 proposals received in 2003.
The study was conducted during a May 2003 review panel. The results showed that increasing participation was one of
the least addressed areas in proposals submitted for review. The most frequently addressed areas of broader impact included
intrinsic value of proposed project to society, providing research experience for undergraduate and graduate students. No
conclusions should be drawn from this one study, however, because the limited sample was not representative of the Founda-
tion as as a whole. Results of the study were provided to the present study team by the Assistant Director for Geosciences.

16 Report to the National Science Board on the National Science Foundation's Merit Review Process Fiscal Year 2002.
17 Ibid.
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ground information. NSF is working hard to remedy this shortcoming. NSF uses FastLane on its web-
site for proposal submissions and reviews. The FastLane screen on which reviews are required to be
entered is being redesigned, so that reviewers are asked their demographics when they enter into
the system to write their reviews.

STEM Workforce Diversity and Development Policies
Building a STEM workforce that is reflective of America’s demographic diversity and ingenuity is of
major importance to our nation. In keeping with this national goal, NSF has adopted equal oppor-
tunity hiring, training, and career advancement policies intended to diversify its own workforce of sci-
entists, engineers, and technologists.

Directorate Recruitment and Selection Plan (1999)
The Director of NSF issued a policy requiring all NSF directorates and offices to implement recruit-
ment and selection plans for addressing diversity issues relating to their organizations. The plans are
to ensure that all reasonable efforts are made to obtain a diverse pool of qualified personnel and to
maintain a systematized reporting mechanism for monitoring implementation of the plans.18

Yield: Increasing diversity among NSF’s STEM workforce has become a major goal of the
Foundation’s strategic plan. Additionally, each of the Foundation’s directorates has a plan of action
to increase and maintain diversity among staff and advisory committees, and to provide access for
women, underrepresented minorities, and persons with disabilities to the directorate and division
grants.

Equal Opportunity and Diversity at NSF (2000)
The National Science Foundation reaffirmed its commitment to equal opportunity and diversity in
the workplace. The aim of NSF is to develop a workforce with a sense of value, responsibility, and
strong work ethic. Additionally, it is committed to creating a work environment that respects individ-
ual differences and encourages employees to grow to their full potential as valued members of the
Foundation’s team.19

Yield: During the period from 1994 to 2003, there was a low percentage of underrepresented
minorities and persons with disabilities among the professional scientists and engineers employed
at NSF. African Americans, for instance, made up almost one-third of all NSF staff, but only 6% of
the scientists and engineers employed by the Foundation. African Americans were more prevalent in
program support and business operation positions. The percentages of Native American and
Hispanic scientists employed by NSF were likewise very low. Women were far more represented
among the Foundation’s scientists than minorities and individuals with disabilities. Women made up

18 NSF Director Memorandum to Staff, April 22, 1999.
19 O/D-94-18, March 6, 2000, OEO Policy Statements On Equal Opportunity and Sexual Harassment.
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approximately 60% of all NSF employees and almost 40% of NSF’s scientists and engineers during
1994-2003.20 While NSF has made strides in building a demographically diversified workforce, more
remains to be done.

NSF PROGRAMS FOR BROADENING PARTICIPATION 
The primary activity of NSF for broadening participation is to invest financial resources in education,
research infrastructure, and career advancement programs. Described in this section are mainly foun-
dation-wide grant programs that were funded by NSF during the 1994-2003 period.21 Some of these
programs were established during this period, and some were established prior to 1994 and remained
operational during the period under study. A timeline illustrating major programs of NSF is included
in Appendix B.

Evaluation of Investment Impact
Evaluation of NSF-funded projects occurs on multiple levels. First, each project is required to evalu-
ate itself and report evaluation results to NSF on its achievements. Second, the Foundation utilizes
panels called “Committees of Visitors” (COVs), which consist of external volunteer scientists, engi-
neers, educators, managers, and evaluation experts. The COVs assess NSF grant programs at least
once every three years in terms of meeting GPRA goals: proposal-review standards including diver-
sity, grant project management, and project outcomes. Third, the Directorate or Office Advisory
Committee reviews the activities of the directorates and management offices, and assesses their
effectiveness in meeting the Foundation’s goals and objectives. Finally, NSF contracts with outside
evaluators to conduct outcome and impact studies of some funded projects.

Outcome and impact evaluations deal respectively with short-term and long-term effects of an inter-
vention. In keeping with the framework of the present report, the focus here was on the impact or
long-term return of the NSF investments, specifically the yield or gain in number of underrepresent-
ed persons within the STEM pipeline and workforce. As such, attempts were made to obtain impact
evaluation data to include within the program descriptions. In some cases, impact evaluation find-
ings could not be obtained because corresponding data were not available or because of the rela-
tive newness of a program.

Women-Focused Programs

Professional Opportunities for Women in Research and Education (POWRE)
Prior to 1997, NSF offered a number of programs to improve research and career advancement
opportunities for women in science and engineering. To link and strengthen these programs, NSF

20 Data obtained from NSF Office of Equal Opportunity Programs.
21 The individual Directorates of NSF also offer discipline-specific grant programs for underrepresented groups in science, technology,

engineering and mathematics .
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combined them into a single program (POWRE) in 1997. Specific opportunities offered under this
umbrella program included planning grants to develop research projects, research grants that enable
women to serve as principal investigators at major research institutions, and career advancement
awards to outstanding women in academia. In its first year, a total of 129 POWRE awards were made
to individual women, with a total investment of approximately $8.67 million. By FY 2000, 170
POWRE awards were made, with an investment increase to $13.5 million. POWRE was merged into
the ADVANCE program in 2001.

Yield: Because of the short duration of the POWRE program, no formal evaluation had been
scheduled by the COV or other evaluation consultants.

ADVANCE: Increasing the Participation and Advancement of Women in
Academic Science and Engineering Careers
The ADVANCE program initiated in 2001 seeks to understand and address the factors in academ-
ic institutions that work against women’s full participation and advancement to senior faculty and
academic leadership ranks. Program opportunities have included awards to (1) facilitate early
career success, (2) engage in professional societies, and (3) recognize institutions that are sys-
tematically committed to examining and referencing academic practices and policies that are bar-
riers to women’s advancement. The program is based on research and lessons learned from NSF’s
earlier programs for women. In FY 2001, awards up to $750,000 per year for five years were made
to nine universities. The ADVANCE portfolio also included 35 fellowship awards and 13 leadership
awards to individuals. The NSF investment for ADVANCE in FY 2001 equaled $8.95 million and
increased to $17.2 million by FY 2003.

Yield: A full outcome evaluation of the ADVANCE program has yet to be undertaken. However, an
evaluation of the fellowship component indicated that the ADVANCE awards have facilitated
research productivity, contributed to retention of recipients in academia, and increased their likeli-
hood of obtaining a tenure-track position. Evaluation findings from the institutional transformation
sites also support the program’s positive impact on retention of women STEM faculty.22

Gender Diversity in Science, Technology, Engineering, and Mathematics
Education (GDSE)
The GDSE program (originally called Program for Women and Girls) was established in 1993 and
continues to be operational. There are three major goals of the GDSE program. The first is to fund
research that increases the knowledge base for improving the learning of science and engineering by
female students and closing the gender gap in academic performance in science, technology, engi-
neering, and mathematics. The second goal is to support demonstration projects of model teaching
approaches, innovative pedagogies, and curriculum materials for gender-inclusive teaching practices.

22 A Report on the National Science Foundation's Efforts to Assess the Effectiveness of Its Education Programs. Directorate of
Education and Human Resources, Division of Research, Evaluation and Communication, August 1996, pp. 35-36.
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The third goal of GDSE is to support efforts to disseminate evidence-based knowledge to educa-
tional practitioners and policy makers. Between 1994 and 2003, 284 NSF awards were made under
the GDSE program. In FY 1994, NSF invested $14.7 million in this program and the level was $10.5
million in FY 2003. 

Yield: During 1999 and 2000, the Urban Institute, an independent evaluator, conducted a study of
GDSE. The findings showed that the program had significantly contributed to the knowledge-base
about the learning process for females in science and engineering through published articles, devel-
oped instructional products, and documented best practices in teaching science in gender inclusive
settings. The study further found that the GDSE program is the nation’s largest funder of efforts to
increase participation of females in STEM and has developed model interventions that have been
institutionalized after NSF funding has ended. The GDSE-funded projects have improved policy and
practice in classrooms, and provided models for replication.23

Minorities-Focused Programs

The Centers for Research Excellence in Science and Technology (CREST)
The CREST program was established in 1987 with the goal of increasing participation in STEM by
making substantial financial investments (up to $1,000,000 per year for up to two 5-year cycles)
to upgrade the research capabilities and infrastructure of research-productive minority institutions.
The CREST program replaced the Research Improvement in Minority Institutions (RIMI) program,
which was begun in 1982. The RIMI program was discontinued in 1995 because it was not having
the desired impact on the quality of research at minority institutions. RIMI provided smaller and
shorter-duration grants than its successor in supporting faculty research, and the acquisition of
research equipment. The eight CREST Centers and RIMI awards together have supported over 420
faculty and 1,570 college students. Funding for the CREST program in FY 1994 was $8.8 million
and dropped slightly to $8.7 million in FY 2003. During this ten-year period, a total of 54 CREST
awards were made to the eight centers. 

Yield: A 2001 COV assessment of CREST grantees underscored the general success of this NSF pro-
gram. The COV assessment panel found a number of commendable outcomes. A big strength of
CREST is the synergistic play between research and education in which CREST Centers have part-
nered with other NSF-sponsored research projects utilizing graduate students who have gained
research experience. Some CREST Centers have excelled in scientific discovery (e.g., Los Angeles
center’s use of innovative methods for extra-solar planet discovery and development of probes for
breast cancer). The CREST Centers have exposed significant numbers of minority undergraduates
and graduate students to NSF-funded programs, thereby increasing their awareness of education,

23 Summary Report on the Impact Study of the National Science Foundation's Program for Women and Girls. Washington, DC: The
Urban Institute, December 2000.
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research, and training opportunities for the sciences and engineering fields. The COV panel recom-
mended that CREST Centers should be recognized also for their work and contribution to scientif-
ic discovery.24

Louis Stokes Alliances for Minority Participation (LSAMP)
The LSAMP program is another major NSF investment, which is aimed at increasing the number of
minority students who receive a baccalaureate degree in science, technology, engineering, or mathe-
matics. The program’s ultimate goal is to encourage these students to pursue a graduate degree in a
STEM field. Unlike traditional programs that provide financial
aid, LSAMP supports alliances among community colleges,
four-year colleges, graduate schools, and industry to reach its
goals, rather than funding individual student scholarships or
individual institutions. Another unique aspect of LSAMP is
that it targets undergraduates who demonstrate an interest in
and aptitude for one of the STEM professions and provides
the students with mentoring and opportunities for hands-on
research experience through the alliances. LSAMP was begun
in 1991 and continues to date. It currently has 28 active
alliances in 24 states. NSF funds an alliance in 5-year cycles. In FY 1994, it initially invested $25.6
million in LSAMP and increased its investment to $31.8 million by FY 2003. Between 1994 and 2003,
NSF awarded 88 grants under LSAMP.

Yield: A study designed to target best practices in programs to increase participation in STEM iden-
tified the mentoring, research opportunities, and sense of community among students, mentors, and
faculty as being most valuable to the LSAMP student participants.25 Moreover, a follow-up evalua-
tion study of students who participated in LSAMP found that 51% graduated from college with a
GPA of 3.2 or higher; 80% took additional courses in a STEM area after graduating with a Bachelor’s
Degree; two-thirds of all graduates have pursued at least a Master’s Degree in fields that include
engineering, biology, and health sciences; over one-half had attained a Master’s Degree; and 62%
reported that their most recent full-time job was in a STEM related area.26

Historically Black Colleges and Universities Undergraduate Program (HBCU-UP)
Since 1998, NSF has provided funds for HBCU-UP to support comprehensive strategies to strength-
en STEM teaching and learning. The program’s overarching aim is to encourage improved access and
retention of minority students in science and engineering tracks and subsequent employment in the
STEM workforce. The program is funded through cooperative agreements over a 5-year period,
which represents an expansion over the previous 3-year funding cycle program for HBCUs. Under

24 Committee of Visitors (COV), A Review of Programs for Minorities and Minority-Serving Institutions. NSF, February 1-2, 2001. 
25 Laure Sharp, et al., Programs Promoting Participation of Underrepresented Undergraduate Students in Science, Technology,

Engineering and Mathematics Fields. Washington, DC: WESTAT, December 2000.
26 Life After LSAMP. Washington, DC: The Urban Institute, 2001.
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this program, NSF funds African American institutions in 12 states, the District of Columbia and the
U.S. Virgin Islands. Between 1998 and 2003, NSF made 53 HBCU-UP awards. In FY 1998, the
Foundation initially invested $5.8 million for the HBCU-UP and increased its investment to $18.7
million by FY 2003.

Yield: The COV’s initial assessment of the HBCU-UP was made in 2001, three years after the start
of the program. Because of the newness of the program, the assessment did not contain data on the
program’s impact.27 The next COV evaluation is scheduled for 2004 and was to include an impact
assessment of the program, but it was not available when this report was prepared.

Tribal Colleges & Universities Program (TCUP)
TCUP provides awards to American Indian, Native Hawaiian, and Alaskan Native-serving institutions
to enhance the quality of STEM instructional and out-
reach programs, with an emphasis on leveraged use of
technologies. The program began in 2000. NSF provides
support for the implementation of comprehensive
approaches to strengthen teaching and learning that can
improve access to, retention within, and graduation from
STEM programs. TCUP’s primary focus is at the Associate
and Bachelor’s Degree levels. TCUPs are typically funded
in two phases: implementation (Phase I) for up to 5 years
and continuation to expand a project in community
(Phase II) for up to 3 years. Grants are made to individual institutions as well as institutional collab-
orations involving several American Indian, Alaskan Native and Hawaiian Native-serving institutions.
NSF initially invested $9.7 million in TCUP in FY 2000 and $9.5 million in FY 2003. Between FY
2000 and FY 2003, 40 TCUP awards were made.

Yield: Due to the newness of the Tribal Colleges and Universities program, an independent impact
evaluation of the program has yet to be conducted and reported. A COV assessment is scheduled
for 2005.

Alliances for Graduate Education and the Professoriate (AGEP)
The Alliances for Graduate Education and the Professoriate (AGEP) program was designed to increase
the number of American students receiving doctoral degrees in the sciences, technology, engineering,
and mathematics fields, with special emphasis on those groups underrepresented in these fields (i.e.,
African Americans, Hispanics, American Indians, Alaskan Natives, Native Hawaiians, and other Pacific
Islanders). Another aim of AGEP is to increase the number of underrepresented minorities who will enter
the professoriate in STEM disciplines. Specific objectives of the AGEP program are (1) to develop and
implement innovative models for recruiting, mentoring, and retaining minority students in STEM doc-
toral programs and (2) to develop effective strategies for identifying and supporting underrepresented

27 See Footnote # 24.
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minorities who want to pursue academic careers. AGEP began in FY 1998, when NSF invested $4.9 mil-
lion in the program. In FY 2003, NSF increased its investment in AGEP to $11.5 million. Between FY
1998 and FY 2003, it made 30 awards for AGEP projects.

Yield: The COV reviewed the AGEP program in 2001, but the Committee’s primary focus was on the
grant-making process and project activities.28 Outcome or impact evaluation data were not available.
The next COV assessment is scheduled for FY 2005.

Graduate Research Fellowship (GRF)
The current Graduate Research Fellowship program includes fellowships for all demographic groups.
Formerly, the Minority Graduate Fellowship (MGF) program provided stipend support to promising
science and engineering minority graduate students. The MGF program originated in 1978 and con-
tinued until 1998. Because of legal challenges to the program’s exclusivity, it was subsumed within
the NSF’s Graduate Research Fellowship (GRF) program. Under the GRF, fellowship recipients
receive an annual stipend of $30,000 (plus a $10,500 cost of education allowance) for up to 3
years. A total of 5,019 awards were made to minority graduate students during 1994-2003. In FY
1994, NSF invested $7.5 million in minority graduate fellowships, but in FY 2003, the estimated
investment level dropped to $6.6 million. Between 1994 and 2003, a total of 4,153 fellowships were
awarded to women. In FY 1994, NSF invested $2.4 million in fellowships for women, which signifi-
cantly increased to $5.3 million in FY 2003. 

Yield: An independent evaluation study in 2002 investigated the impact of the GRF program and
found that GRF is most valued by fellows and academic officials for its prestige and the choices it
affords fellows. Using cohorts of GRF participants from 1979-1983 and 1984-1988, the study
noted that a high percentage of GRF fellows completed their Ph.D.s, i.e., 68.5% from the 1979-1983
and 73% from the 1984-1988 cohorts.29 Unfortunately, the study team was unable to compare
these doctoral completion rates with that for S&E graduate students in general. According to NSF’s
Division of Science Resource Statistics, reliable and comparable long-term doctoral failure/comple-
tion rates for S&E graduate students in general are not yet available.

The gap between female and male GRF fellows earning doctorates narrowed considerably over the
last two decades (i.e., 1984 to 2003). The Ph.D. completion rate for underrepresented minorities in
the study’s 1979-1983 cohort of Graduate Research Fellows was 50%, as compared with 68.5%
for the whole cohort. In 1984-1988, the completion rate for minority fellows increased to 61%.
However, a significant gap between minority and non-minority fellows attaining a doctorate in sci-
ence and engineering remained: 61% for minorities versus 74% for non-minorities in the 1984-
1988 cohort study.

Based on the overall findings of the 2003 COV assessment of the GRF, the stipends and education
allowances continue to enable students to pursue their graduate studies. With regard to minorities,

28 Ibid.
29 National Science Foundation Graduate Research Fellowship Program. Final Evaluation Report. San Francisco, CA: WestEd, September 2002.



20

Past and Present NSF Policies and Programs for Increasing Participation in STEM

the program’s outreach efforts have significantly increased the number of minority applicants and
awardees. This represented an improvement, reversing the decline of minority applicants, which
occurred immediately after the Minority Graduate Fellowship was terminated. The COV, however,
indicated that a further increase in the number of successful minority applicants was warranted.30

Minority Postdoctoral Research Fellowship (MPRF)
The MPRF program is sponsored by the Foundation’s Biological Sciences and the Social, Behavioral,
and Economic Sciences directorates. The MPRF was begun in 1990 with the aim to provide minori-
ty Ph.D.s with postdoctoral training of the highest quality to prepare them for leadership positions
in science and engineering. Specifically, the program was designed to afford recent minority doctor-
ate recipients with opportunities to obtain additional research experience with top-rated scientists
and engineers and to help them gain multidisciplinary perspectives and research skills. Fellows
receive a stipend of $50,000 per year for 2-3 years. The award also includes institutional and
research-related allowances. Between 1994 and 2003, the MPRF program awarded 156 fellowships.
Most of the awards were from the Biological Sciences Directorate. NSF invested a total of $1.14 mil-
lion in this program in FY 1994 and $2.70 million in FY 2003.

Yield: A 2004 study of the outcomes and impact of the MPRF, covering the period from 1990 to
2002, found that 75% (or 98 of 131) of the former fellows surveyed were employed at institutions
of higher learning, mainly doctorate-level research universities. A large majority (80%) said the MPRF
program enabled them to develop professional experience they would not have otherwise devel-
oped, helped them to enhance their research skills, and to focus their research interests. Ninety (or
54%) of the awardees from the 1990-2002 cohort applied for research grants as principal investi-
gators, and 81% of the 90 have received one or more grants from the National Institutes of Health.
Of 45 former BIO fellows who submitted research proposals to NSF, 82% were funded.31

Programs Focused on Persons with Disabilities

Facilitation Awards for Scientists and Engineers with Disabilities (FASED)
The FASED program was designed to encourage individuals with disabilities to participate in STEM
education, by providing funds for equipment or assistance required to perform research on a NSF-
funded project. FASED was established in 1994 and ended in 2002. During this period, 67 awards
were made to persons with a disability. In FY 1994, NSF invested $0.8 million in FASED and $0.2
million in FY 2002.

30 Committee of Visitors (COV) Report for the National Science Foundation (NSF) Graduate Research Fellowship Program (GRF), June
17-18, 2003. 

31 Summary of Final Report of Outcomes and Impacts of NSF's Program of Minority Postdoctoral Research Fellowships (MPRF). Menlo
Park, CA: SRI International, March 2004.
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Yield: Impact evaluation data for the FASED program were not available from NSF.

Program for Persons with Disabilities in STEM Education (PPD)
The PPD was created in 1991 with the intent of increasing the number of individuals with disabili-
ties in STEM education and employment. To achieve this aim, the PPD funds efforts that increase
awareness and recognition of the needs and talents of persons with a disability; promotes accessi-

bilityto instructional materials and educational technology; and increases
the availability of student enrichment resources including mentoring. PPD
grants are targeted to primary school through graduate institutions for up
to $700,000 per year. Between 1994 and 2003, a total of 121 PPD
awards were made by NSF to support demonstration, information dissem-
ination, and research and development projects, ranging from 1 to 3 years
in duration. In FY 1994, NSF invested in awards totaling $3.9 million and
by FY 2003, its investment has increased to $5.0 million for PPD
projects.

Yield: A COV evaluation study found that the PPD program has been suc-
cessful in developing new knowledge and techniques to assist in the learn-

ing process for disabled students enrolled in science and engineering courses. No specific impact
data were included in the study.32

Research in Disabilities Education (RDE)
The Research in Disabilities Education program was established in 1994 and functioned as a com-
panion program to PPD. In FY 2003, RDE subsumed the PPD. RDE supports grant projects focused
on increasing the participation and advancement of persons with disabilities in STEM. The types of
projects funded under this program include demonstration initiatives, information dissemination,
and research planning for subsequent funding under the RDE research track. RDE also supports
efforts that collaborate with regional alliances that promote and advocate for disabled persons in
science and engineering. Between 1994 and 2003, 97 awards were made under the RDE program.
Funds invested by NSF in the RDE program are included in the funds expended under the PPD above
for FY 1994 and FY 2003. 

Yield: Impact evaluation data for the RDE program were not available from NSF.

32 Report of the Committee of Visitors (COV) to the National Science Foundation Program for Gender Equity in STEM and Program
for Persons with Disabilities. May 3-4, 2000; and Committee of Visitors Report to the National Science Foundation Program for
Persons with Disabilities, March 26-27, 2003. 
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Special-Focus Programs

Graduate Research Traineeship (GRT)/Integrative Graduate Education and
Research Traineeship (IGERT)
The GRT program began in 1994 and was designed to support the research and education of tal-
ented students pursuing a Ph.D. in science and engineering. The specific objectives were to (1) stim-
ulate the development of graduate training environments that address scientific and technological
areas of national importance and (2) promote and sustain student diver-
sity. Unlike the Graduate Fellowships program for which individuals apply,
GRT considered only proposals from institutions that offer Doctoral
Degrees. In 1997, the GRT program was replaced by IGERT, which placed
an emphasis on students receiving a multidisciplinary research-based grad-
uate education to meet the demands of the 21st century STEM workforce.
The IGERT program also targets institutions and serves as a catalyst for
students, faculty, and institutions to create innovative models of graduate
education and training. Another major goal of IGERT is to facilitate diver-
sity among the program participants through a National Recruitment
Program that seeks women and underrepresented minority-group candi-
dates. Between FY 1998 and FY 2003, a total of 128 GRT/IGERT awards
were made to academic institutions. NSF invested $20.15 million in this pro-
gram in FY 1998 and $57.5 million in FY 2003.

Yield: In 1998, NSF’s Division of Research, Evaluation, and Communication conducted an outcome
study of the GRT program using cohorts of GRT doctoral students from projects funded in 1992, 1993,
1994, and 1995.33 The study found that women made up about 38% of the students in the program,
minorities 11%, and disabled persons 1%. Twenty-one percent of the GRT trainees completed their
Ph.D.s in 4 years or less by 1998, compared to the 12% completion rate for 1997. Completion rates for
males and females were about the same, but the Ph.D. completion rate for minorities was lower than
that for non-minorities (4% versus 13% respectively). The cumulative doctoral program attrition rate
for minorities was much higher, i.e., 42%. The major reason reported by minority students for dropping
out of their doctoral program was the need to seek employment.34 Evaluation findings on the impacts
of the IGERT program were not available.

33 Preparing for the 21st Century Workforce for Science, Engineering, and Mathematics: Descriptive Outcomes of the Graduate
Research Traineeship (GRT) Program. NSF, August 2000.

34 It must be noted that the GRT data are based on a non-random sample of individual graduate students from schools that applied for
and received GRT grants. It is difficult to assess the reliability and validity of estimates derived from non-random samples. The reader is,
therefore, cautioned not to make direct comparisons between the doctoral completion and retention rates of GRT participants and that
for graduate schools in general.
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Urban Systemic Initiatives (USI)
The USI program was established in 1993 to address the systemic problems within urban school dis-

tricts that contribute to the poor performance of urban K-12 students in sci-
ence and mathematics. Through cooperative agreements with school district
superintendents, NSF provides funds to a school district that has an estab-
lished infrastructure for school reform and has begun systemwide change
efforts. The specific goals of the USI program are to enable urban schools to
continue experimenting with innovations; to accelerate the rate of change; and
to produce improvements in student achievement in science and mathematics.
Between 1995 and 2003, NSF awarded grants for 50 USI projects. The
Foundation invested $39.34 million in FY 1995 in this program and $27.73 mil-
lion in FY 2003.

Yield: According to two evaluation studies (COV, 1999 and Systemic Research, Inc., 2001), the USI
program strongly encourages and supports underrepresented populations to participate in stan-
dards-based science, mathematics, and technology education. The funded projects across the
nation have resulted in the development and implementation of policy changes that significantly
affect science and mathematics education. Sustained professional development of teachers has
improved significantly. Data from various program sites provide evidence that underrepresented stu-
dent enrollment and achievement in science and mathematics courses from K-12 have steadily
increased as a result of USI interventions.35 Another investigation that has tracked the activities and
outcomes of the USI sites found that the number of schools in which student achievement (based
on test scores) improved in mathematics increased by 91.5% over a period of three years or more,
and in science, by 83.4%.36

Rural Systemic Initiatives (RSI)
Similar to the Urban Systemic Initiative, the RSI program seeks to promote systemic improvements
in science, mathematics, and technology teaching and learning in K-12 grades in low socioeconom-
ic rural areas. The RSI’s aim is to ensure sustainability of improvements in science and mathematics
education by encouraging community development activities along with institutional, policy, and
resource allocation reforms. As such, NSF funds consortia under the RSI program for development
and implementation of reform initiatives. Tribal Colleges and Universities are also eligible for fund-
ing under the RSI program. Between FY 1994 and 2003, NSF awarded 30 RSI grants. Between FY
1994 and FY 2003, NSF invested approximately $125.0 million in the RSI program.

35 Committee of Visitors (COV) Assessment of the National Science Foundation's Urban Systemic Initiative Program. June 21-22,
1999; and Academic Excellence for All Urban Students: Their Accomplishments in Science and Mathematics. MA: Systemic Research,
Inc., April 2001.

36 Systemic Initiatives Core Data Elements. Findings 2001-2002 School Year Collection Summary Report. Macro International and
Westat, July 2003, Table 1-7.
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Yield: A COV evaluation was scheduled for 2004. Some impact data obtained from the RSI tracking
study showed that within the participating rural school sites, the number of schools evidencing
improved student achievement (based on test scores) in mathematics increased by 80.9% over a
period of 3 years or more. The number of schools showing improvement in student achievement in
science also increased by 92%.37

Presidential Awards for Excellence in Science, Mathematics, and Engineering
Mentoring (PAESMEM)
The PAESMEM program was established by the White House in FY 1997 to recognize the impor-
tance of role models and mentors in the academic, professional, and personal lives of individuals from
underrepresented groups in the science, mathematics, and engineering fields. The program identi-
fies outstanding individuals and institutions that have contributed significantly to the development
of underrepresented scientists, mathematicians, and engineers. Nominees must be individual men-
tors with 5 years or more of experience or institutions with 5 or more years of experience in provid-
ing mentoring services to students (pre-college, college, and graduate students). Between 1997 and
2003, 116 PAESMEM awards were made by NSF. In FY 1997, NSF invested $0.34 million in this pro-
gram and $0.57 million in FY 2003.

Yield: Outcome evaluation information for PAESMEM was not avail-
able. However, a major workshop was held on mentoring in June 2004
that was jointly sponsored by NSF and the Stanford University School
of Engineering. The workshop participants identified several best
practices for mentoring.38

Experimental Program to Stimulate Competitive
Research (EPSCoR)
EPSCoR is a partnership program between the NSF and several U.S. states and territories to support
the development of the science and technology resources of states through collaborative ventures
between academia, industry, federal research and development enterprises, and the government. The
aim of the program is to assist states to improve their research capacity by helping researchers and
institutions obtain federal R&D grants. EPSCoR came into being in 1979. Since then, the goal of the
program has broadened to include a focus on providing educational opportunities for underrepre-
sented students and faculty in science and engineering. Currently, 23 states and Puerto Rico are eli-
gible to participate in EPSCoR. In FY 1994, NSF invested $31.05 million in the program and almost
tripled this to $89.21 million in FY 2003. (This does not include EPSCoR co-funding from the
research and related activities account).

37 Ibid.
38 Eve Riskin, et al. (Eds.) Mentoring for Academic Careers in Engineering: Proceedings of the PAESMEM/Stanford University School of

Engineering Workshop. October 4, 2004.
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Yield: An internal impact study of EPSCoR, which focused on the human resource development
aspects of the program, found that funds have been used to provide direct financial aid at all levels
of postsecondary education. Students have been exposed to a wide range of experiences, including
research and mentoring activities. The study pointed out, however, that while Asians have been well
represented among graduate students benefiting from the program, underrepresented minorities in
STEM, such as African Americans and Hispanics, have constituted less than 7% of the EPSCoR-sup-
ported students in graduate school, about the same as their representation in science and engineer-
ing nationwide.39

CONCLUSIONS
Since Congress enacted the Science and Engineering Opportunity Act in 1980, the National Science
Foundation (NSF) has taken a lead role in national efforts to increase the size, talents, and diversity
of America’s science and engineering workforce. NSF has developed and implemented many internal
policies and programs designed to increase participation of women, minorities, and persons with dis-
abilities in the fields of science, technology, engineering, and mathematics (STEM). The results over-
all have been encouraging. NSF produced policies and procedures that have helped to facilitate
improved levels of participation of underrepresented groups in STEM and invested substantial funds
in education and career development programs that have yielded some concrete gains.

NSF Policies to Increase Participation in STEM
Education Policies
Given the important role of advanced education in the development of scientists and engineers, NSF
has placed a greater emphasis within the last ten years on providing opportunities for underrepre-
sented groups to access quality and advanced levels of education and training. Two major education
policies were instituted by the National Science Board, the governing body of NSF, during 1996 and
1999. These policies supported funding for (1) undergraduate, graduate, and postdoctoral educa-
tional grant opportunities, and (2) research in STEM learning by underrepresented groups. 

These education policies have successfully provided direction for the Foundation’s funding priorities
in regard to improving participation. Evaluation studies found that NSF’s funds helped to improve
instructional and research capacity of minority-serving institutions. Women-focused research and
development efforts were successfully initiated to close the gender gap in student achievement in
science and mathematics. Moreover, the evaluation studies found that some research and develop-
ment projects proved beneficial for better understanding of the learning process for disabled stu-
dents enrolled in science and mathematics courses. 

39 A Report on the National Science Foundation's Efforts to Assess the Effectiveness of Its Education Programs. Directorate for
Education and Human Resources, Division of Research, Evaluation and Communication. August 1996, pp. 37-40.
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Program-Investment Policies
The National Science Board issued a policy that strengthened its commitment to increase access to
STEM education and career opportunities for underrepresented groups (i.e., enhanced federal funding
to achieve increased participation through diversity, 1999). The Board recommended that the Federal
government invest substantial funds into growing the nation’s future STEM workforce in order for America
to stay on the cutting edge of discovery in a globally competitive environment. Taking the lead, the first
policy issued by the Board was a directive to NSF to increase funding for projects targeted to underrep-
resented American groups. The NSF Director also issued a related policy, referred to as “embedded diver-
sity,” which directed NSF to ensure that all NSF funding initiatives are open to all demographic groups.

Pursuant to these directives, funding increased substantially during the 10-year period being report-
ed. In 1994, 4.4% (or $130.43 million) of NSF’s total budget of $2,987.22 million was allocated for
research and education programs for underrepresented groups. This percentage increased to 4.6%
(or $244.60 million) of NSF’s total budget of $5,369.34 million in 2003. Overall, the amount of
NSF funding for programs to support participation increased by 87.5% between 1994 and 2003,
while NSF’s total budget increased by 79.7% during this same period.40

Prior to the “embedded-diversity” policy, NSF programs to broaden participation were separated
from the mainstream of NSF grant programs. Since this new policy has been implemented, targeted
programs have become more integrated into the general programs of NSF. 

Merit-Review Policies
In reviewing its grant decision-making policies and in response to a CEOSE recommendation, the
National Science Board instituted major changes in 1997 and 1999 in NSF’s merit-review process.
Grant applicants and reviewers were required by the new policies to address both the intellectual
merit of their proposed projects and the broader impacts of their projects, which might include how
the projects would enhance participation of underrepresented groups in STEM. 

Initially, the broader-impacts criterion was ignored by many grant applicants and reviewers. As a con-
sequence, the Board issued a further policy in 2002, stating that if both merit-review criteria were
not addressed in the proposal summary, the proposal would be returned without further consider-
ation. The effect of this enforcement policy was a dramatic increase in applicant compliance. By
2002, less than 1% of the proposals was returned because of failure to address the broader-impacts
criterion. Over 90% of the reviewer evaluations in 2003 addressed the broader-impacts criterion, as
compared to 84% in 2002 and 69% in 2001.

In 2000, NSF also issued a policy regarding the need to have diversity among proposal reviewers, in
order to broaden the perspectives of the reviewers in assessing the merits of proposals submitted
by members of underrepresented groups. Having information about gender, race/ethnicity, and dis-
ability status of the reviewers became a requisite for effective monitoring of the reviewer pool and
proposal assignments. Obtaining this information, however, has been a major challenge. Since pro-
viding the information is not a legal requirement, NSF must rely upon the reviewers to volunteer the

40 Budget figures in as-spent dollars, not adjusted for inflation.
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information. While NSF has continued to request this information, the reviewer response rate has
been less than 10% out of approximately 38,000 reviewers used annually. Of those who volunteer
their demographics, about one-third report they are members of an underrepresented group. NSF
is currently working on improving this response rate. FastLane screens on which reviewers enter the
reviews now prompt the reviewers to report their ethnicity. This is expected to improve the response
rate.

Internal Workforce-Diversity and Development Policies 
In keeping with NSF’s strategic goal to increase diversity among its staff, the Director of NSF issued
a directive in 1999 requiring all directorates to prepare and abide by recruitment plans that seek to
ensure representation of women, minorities and persons with disabilities among directorate staff,
advisors, and reviewers. All of the directorates have complied with the directive. Their plans are sub-
mitted to the Director for review on a periodic basis.

NSF reaffirmed its commitment to diversity among its staff. As a result, significant progress has been
made in the employment of women scientists and engineers within NSF. Women accounted for 60%
of all NSF staff and 40% of its scientists and engineers by 2003. While NSF has made some progress
in employing members of underrepresented minority groups and persons with disabilities, their rep-
resentation among NSF’s scientists and engineers has remained relatively low. African Americans, for
example, made up almost one-third of all Foundation staff in 2003, but only 6% of the scientists
and engineers. The numbers of American Indian and Hispanic scientists and engineers employed at
NSF were also low. A reliable count of staff persons with disabilities was hard to obtain, given the
issues of self-reporting of disabilities and confidentiality constraints. Overall, NSF’s STEM demo-
graphics are higher in diversity than national STEM demographics, as reported in the next chapter
on trends in NSF activities to increase diversity.

NSF Grant Programs to Increase Participation in STEM
During 1994-2003, NSF invested funds in several major programs that provided educational, train-
ing and career advancement opportunities for underrepresented groups in STEM. 

Women
Four foundation-wide and multifaceted programs targeting women were funded between 1994 and
2003. These programs were funded to provide increased opportunities for career advancement in
science and engineering, to enhance the ability of women faculty to conduct research at the high-
est-ranked research institutions, and to conduct research on the learning process of females enrolled
in science and mathematics curricula. During the ten-year period, NSF increased its investment in
these programs by 125.4%, from $17.10 million in FY 1994 to $38.54 million in FY 2003. Funding
for women-targeted programs grew at a slightly higher rate than NSF’s budget, which increased by
79.7% between FY 1994 and FY 2003.



28

Past and Present NSF Policies and Programs for Increasing Participation in STEM

Some impact evaluations of these women-focused programs were conducted between 1994 and
2003. Studies found that the NSF-funded research and development initiatives have successfully
identified educational practices to close the gender gap in student achievement in science and
mathematics. Additionally, evaluation studies found that NSF funding greatly facilitated the career
advancement of women scientists in academia by providing them opportunities to work with distin-
guished scientists and enhancing resources to conduct research at top-rated institutions.

Minorities
Between 1994 and 2003, NSF invested in eight foundation-wide education and training programs
targeted to minority individuals and minority-serving institutions. During this period, NSF increased
its investments in these programs by 51.9%, from $73.17 million in FY 1994 to $111.11 million in
FY 2003. Most of the minority-targeted grants funded institutions to enhance instruction and men-
toring of students from high school to graduate school, and to assist those minority students with
a doctorate to enter the professoriate. The other grant programs focused on individuals and were
funded to provide graduate and postdoctoral fellowships, as a means for increasing the number of
highly qualified Ph.D.s in science and engineering. 

Several evaluation studies of the minority-focused programs were conducted. In general, the institu-
tional programs proved to be effective in recruiting and retaining minority students in STEM educa-
tion tracks. One of the studies found, for example, that as a result of NSF funding, 51% of the stu-
dents involved in the NSF-funded program graduated from college with a 3.2 or higher GPA; two-
thirds subsequently pursued at least a Master’s Degree in science or engineering; 62% reported
being employed full-time in an institutional setting; and the NSF-funded research center projects
resulted in the production of valuable research and publications. Although the number of minority
Ph.D.s has increased from the NSF fellowship programs, there still remained proportionately fewer
minorities than non-minorities with a doctorate in a STEM field. 

Persons with Disabilities 
Between 1994 and 2003, NSF funded two comprehensive and foundation-wide programs targeted
to persons with disabilities seeking a career in STEM. These programs were designed to support
grant projects that increase awareness of the needs and talents of persons with disabilities, that
demonstrate innovative practices in educating disabled students in science and engineering, and
that support planning for research projects. The amount of NSF’s investment in these programs
increased by 26%, from $3.9 million in FY 1994 to $4.9 million in FY 2003. This rate of funding
growth for programs for disabled persons was less than the overall 79.7% increase in NSF’s total
budget during this same time period. These programs have been evaluated and found to be success-
ful thus far in adding to the knowledge-base and techniques for enhancing the learning process for
disabled students.



29

Special-Focus Programs
NSF also invested in some special-focus grant programs with broad systemic and geographic objec-
tives that included an emphasis on increasing the number of underrepresented groups in STEM.
These programs included (1) graduate traineeships that integrate education and research, (2) urban
and rural school district initiatives to supplement educational reform efforts in the teaching and
learning of science and mathematics, (3) state-level infrastructure-building projects to assist local
researchers to acquire NSF funding for STEM research and development, and (4) an awards recog-
nition program for mentors of underrepresented students in STEM. NSF invested a total of $71.65
million in FY 1994 in these special-focus program initiatives, which increased by 178% to $187.89
million in FY 2003.

An independent evaluation study of the graduate traineeship program’s impact has yet to be done.
Evaluation studies of the urban and rural systemic initiatives have shown increased student achieve-
ment levels in science and mathematics in primary and secondary grade public schools, as a result
of these initiatives. Grant projects under the state-level program have devoted funds effectively to
improving secondary education. An impact evaluation has yet to be conducted on the mentor
awards program.
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2Trend Analysis of NSF’s Activities to
Increase Diversity in Science and
Engineering between 1994 and 2003

Key Results
■ Between 1994 and 2003, grant applications submitted to NSF increased by 73% for

women, 69% for minorities, and 51% for persons with disabilities, while the total grant
applications increased by 33%. 

■ Average grant award rates for these underrepresented applicants were comparable to
NSF's overall award rate of 31.2%. 

■ Over the ten-year period (1994-2003), NSF’s financial support for programs focused on
women and minorities grew far more than support for programs targeting persons with
disabilities. 

■ NSF employs a greater percentage of scientists and engineers from underrepresented
groups than the overall STEM workforce of the nation. However, minorities continue to
represent a low percentage of scientists and engineers compared to non-minorities, who
make up more than three-fourths of the STEM workforce within NSF and nationally.

■ Need for good, disaggregated data on demographics and on reasons for funding differen-
tials among underrepresented populations remains critical. 
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C
hapter 1 of this volume provides a review of the policies and programs of the National Science
Foundation to broaden participation of women, underrepresented minorities, and persons with
disabilities within America’s science and engineering enterprise. This second chapter presents

the results of a quantitative analysis of the Foundation’s major actions to increase diversity and par-
ticipation within the STEM pipeline and workforce.

Study Approach
The specific aim of the present study was to identify and analyze trends pertaining to participation
policies and actions undertaken by NSF over the last 10 years (1994 to 2003). Three major areas
were identified: (1) NSF grant-giving and the merit-review system used by the Foundation, (2) NSF
support of programs and initiatives that help to increase access to education and employment
opportunities for Americans who are underrepresented in STEM, and (3) change in diversity among
NSF’s science and engineering staff, as compared to change in diversity within the nation’s total
STEM workforce.

Data related to grant-giving (i.e., proposals submitted to NSF, grant awards made by directorates, and
total awards) were obtained from the Foundation’s Budget Operations and Systems Branch. Data
pertaining to the merit-review process were obtained from the National Science Board Merit Review
Process reports. Data regarding NSF’s investments in programs targeting underrepresented groups
were collected from NSF’s Budget Operations and Systems Branch. Finally, demographic data on
NSF’s personnel were collected from NSF’s Office of Equal Opportunity Programs. The reliability and
completeness of these data were cross-checked. The obtained data were compared with the same
data reported in other sources, such as Congressional budget requests and other documents. 

Data Limitations
The study team interviewed NSF staff about possible limitations inherent in the data. Data limita-
tions or other qualifications that were discerned from the interviews are noted in the trend analy-
sis accordingly.

The trend analysis of underrepresented minority-grant applicants and awardees was limited by the
unavailability of data disaggregated by race and ethnicity. The unavailability of data disaggregated
by minority-group and gender also limited the analysis. Disaggregated data by gender and minori-
ty-group were also not available for analyzing the composition of NSF’s STEM workforce.

Based on the trend analysis, the report concludes with a summary of NSF’s performance in achiev-
ing its goal to increase participation of women, underrepresented minorities, and persons with dis-
abilities in the nation’s science and engineering enterprise. 
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Trends

Grant-Making
Each year the National Science Foundation provides a few billion dollars in grant funds to individu-
als and institutions for research and educational initiatives in STEM. The Foundation is, therefore, in
a unique position to have a significant impact on opportunities available to groups of people who
are relatively underrepresented in the nation’s scientific and engineering enterprise. Recognizing this,
NSF has increased its outreach activities over recent years, for example, by ensuring (1) that minor-
ity institutions, professional women’s organizations, and advocacy groups for the disabled receive
grant announcements, (2) that NSF staff visit minority institutions to inform students and faculty
about NSF’s education and research programs, and (3) that workshops are convened for members
of underrepresented groups on career opportunities in science and engineering. In assessing the
NSF’s achievements in promoting greater access to its grant opportunities, the following questions
were posed: 

■ Has there been an increase over the last ten years in the number of grant applications
received by NSF from women, minorities and persons with disabilities?

■ Has there been an increase in the grant award rates for these groups?

NSF received a total of 30,122 proposals in fiscal year 1994 and 40,075 in fiscal year 2003, which
represented a 33% increase over the ten-year period. About one-third of the proposals were fund-
ed each year. The annualized median award amount was approximately $110,960 with an average
grant period of 2.9 years.1

As the total number of applications received by NSF increased over the ten-year period, the number of
applications from all of the underrepresented groups also increased. Applications received from women
increased by 73%. Applications submitted by minority women increased by 54%. Minority women
applicants accounted for 5% of all women applicants during the ten-year period. Applications submit-
ted by all underrepresented minorities increased by 69%, and those submitted by disabled persons
increased by 51%. The overall percentage of proposals submitted by minorities and disabled persons
accounted for 5% or less of all proposals submitted for funding consideration.

As reflected by the trend lines in Figure 2-1, application submissions by all three underrepresented
groups increased gradually between 1994 and 1999, but rose more rapidly as of FY 2000. For
instance, the number of proposals from women increased 17.2% between 1994 and 1999, but
between 2000 and 2003, it jumped by 42.5%. The percentage increase in proposal submissions
for minorities went from 4.9% between 1994 and 1999 to 53.8% between 2000 and 2003.
Similarly, the percentage increase in proposals from persons with disabilities changed from 9.5%
between 1994 and 1999 to 41.9% between 2000 and 2003.

1 FY 2002 Report on the NSF Merit Review System and NSF Management and Performance Highlights.
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Figure 2-1
Grant Applications Submitted to NSF, by Underrepresented STEM Group,
1994-2003

This notable change in proposal submissions beginning in FY 2000 by members of all three under-
represented groups occurred at the same time and may have been the result of a confluence of three
major factors. The first was NSF’s embedded-diversity policy of 1999, which was a shift from pro-
grams specifically targeted to women, minorities, and persons with disabilities to embedding diver-
sity in all of NSF’s research and education grant programs. The second was a policy change in 2000
that enhanced enforcement of the reformulated merit-review procedure, which required that all pro-
posals address both the intellectual and societal impact merits of the proposed activity. As of 2002,
proposals that did not comply were returned without further consideration.2 The third factor was
that during the period 1994-2003, NSF initiated various outreach activities to increase the aware-
ness of underrepresented persons about the Foundation’s education and research grant opportuni-
ties. An example of these efforts included sending out “Dear Colleague letters” to inform academic
institutions about the Foundation’s diversity policies and programs, NSF visits to minority- and
women-serving institutions, expanded use of the NSF web site to alert prospective applicants about
the Foundation’s general as well as targeted grant programs, workshops for underrepresented stu-
dents and faculty, and special-topic conferences.

While the embedded-diversity and merit-review enforcement policies and enhanced outreach activ-
ities appear to have impacted the rising trend in proposals from women, minorities, and persons with
disabilities, it is difficult to say without further research whether the increases in proposals were a
direct result of these policy and outreach initiatives.

2 See Chapter 1for a review of the embedded-diversity policy and for the merit-review enforcement policy.
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Proposal Submission Trends by Directorate
Table 2-1 provides a comparison of the numbers and percentages of proposals submitted to each
of the Foundation’s directorates and OPP in FY 2003, compared to FY 1996.3 The results show that
there were relative increases in the percentages of proposals submitted by women, minorities, and
persons with disabilities to the directorates. There were two exceptions: minorities submitted the
same number of proposals to OPP in 2003 as in 1996; and persons with disabilities submitted
slightly fewer proposals to OPP and GEO in 2003 than in 1996. 

Table 2-1
Proposal Applications Submitted to NSF Directorates and OPP,
by Underrepresented Group for FY 1996 versus FY 2003

3 FY 1996 was used as the base year for comparison to FY 2003, because NSF's merit-review criteria were modified in 1995 and
explicitly included NSF's focus on diversity in the grant review process. As such, proposal data dated prior to 1996 would have
reflected a different policy setting. 

NSF Total Proposals Women Minorities* Disabled
Directorate 1996 2003 1996 2003 1996 2003 1996 2003

OPP 478 526 23.6% 29.8% 3.7% 3.4% 1.9% 1.3%
(113) (157) (18) (18) (9) (7)

MPS 4953 6436 13.5% 18.3% 5.7% 7.5% 1.1% 1.5%
(669) (1179) (286) (482) (55) (101)

SBE 3436 3976 28.8% 42.3% 7.6% 10.1% 1.8% 1.8%
(991) (1682) (262) (401) (61) (71)

CISE 1929 5433 19.3% 23.8% 6.1% 6.7% 1.3% 2.0%
(373 (1298) (118) (367) (25) (110)

GEO 3723 4061 19.9% 25.4% 6.4% 6.5% 2.4% 1.6%
(741) (1033) (239) (263) (88) (67)

ENG 5953 8754 11.9% 18.5% 6.6% 8.3% 1.4% 1.5%
(712) (1619) (396) (731) (82) (135)

BIO 5673 5394 30.5% 35.6% 5.8% 7.8% 1.3% 1.7%
(1732) (1921) (331) (420) (77) (94)

EHR 3732 4073 45.7% 53.5% 12.8% 17.7% 1.9% 3.6%
(1707) (2179) (478) (723) (72) (146)

Total 29877 38653 23.5% 28.6% 7.1% 8.8% 1.5% 1.9%
(7038) (11068) (2128) (3405) (469) (731)

EHR = Education and Human Resources MPS = Mathematical and Physical Sciences
BIO = Biological Sciences GEO = Geosciences
ENG = Engineering CISE = Computer and Information Science and Engineering
OPP = Office of Polar Programs SBE = Social, Behavioral and Economic Sciences

*Underrepresented Minorities



35

Trend Analysis of NSF’s Activities to Increase Diversity in Science and Engineering between 1994 and 2003

Reviewer Diversity and Compliance with Merit-Review Criteria 
Chapter 1 reported that applicant compliance with NSF's new merit-review criteria policy increased
to a near-perfect level by 2003. Diversity among the proposal reviewers also increased during this
same ten-year period. Before presenting the findings on reviewers, the reader is cautioned that there
are some limitations in the quality of the reviewer data. First, the gender and racial identity of the
reviewers are underreported. Second, the data reported by reviewers on disabilities may be an under-
estimate because of confidentiality issues. Also, limited vision, hearing or other physical functions
may not be considered by an individual to be a “disability,” and would not be reported as such. These
caveats on the reviewer data render the results tentative at best.

Albeit limited, the findings in Figure 2-2 reflect a change towards increased representation of women
and minorities among NSF’s proposal reviewers. Specifically, the data show an increase between
1994 and 2003 in the percentage of reviewers who are women or members of underrepresented
minority groups. There was, however, a decrease in the percentage of reviewers reporting disabilities
between 1994 and 2003. NSF has continued to request gender, race and disability information from
the reviewers, in order to improve monitoring of diversity within the review panels.

Figure 2-2
Percentage of Underrepresented Persons among NSF Proposal Reviewers
1994 versus 2003. An Estimated Profile

Data source: NSF Office of Budget, Finance and Awards Management. Based on 5% and
14% of all the reviewers who reported their profiles in 1994 and 2003, respectively.
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Proposal Award Rates
The annualized mean award rates during 1994-2003 were 32.2% for all women (31.9% for minor-
ity women), 28.6% for all underrepresented minorities, 29.6% for persons with disabilities, and
31.2% for all NSF proposals. In comparing individually the mean award rates for women, all minori-
ties and persons with disabilities with NSF’s overall annual mean award rates, the only statistically
significant difference (5% level) was found between mean award rates for all non-Asian minorities
and the overall annual rates. The mean for all minorities was lower (28.6% versus 31.2%). No sig-
nificant differences were found between the mean awards rates for women or persons with disabili-
ties and the overall annual mean rates.4

The proposal award rates for the underrepresented groups varied across the ten-year period of
1994 to 2003, as displayed in Figure 2-3. There were no consistent trends in the award rates for
the groups, nor for proposers overall. The one notable observation was that the award rates for
women were higher than those for minorities and disabled persons, as well as higher than the rates
for all proposers. Rates for all groups began to show a decline between 2001 and 2002, as the num-
ber of submitted proposals rose faster than the budget.

Figure 2-3
NSF Proposal Award Rates for All Proposers and Underrepresented
STEM Groups 1994 to 2003

4 t-test results for women (t = 1.792, df = 9, n.s.); minorities (t = 4.993, df = 9, p =.05); and persons with disabilities ( t= 1.390, df =
9, n.s.). 
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Directorate Award Rates
In general, the proposal award rates for the three underrepresented groups varied within each of the
directorates and OPP (see Table 2-2). There were, however, no statistically significant differences
found between the award rates for women, minorities, and persons with disabilities, and the total
award rates for the directorates.5 For example, the difference between the award rates for all three
underrepresented groups in OPP did not significantly differ from the award rate for all proposals
considered by the OPP. This finding was true for all the directorates.

Table 2-2
Mean Annualized Award Rates, by NSF Directorate and OPP,
1994 to 2003

Amount of Awards
On average, the amount of an award to women and minorities has tended to be lower than that for
non-minority men. For instance, the average award amount in FY 2002 for females was $95,987, and
for minorities, it was $88,763, compared to $108,825 for non-minority males.6 Reasons for these
differentials in funding were not clear from the available data, and require further investigation. 

Support for Diversity and Participation Programs 
The level of funding for diversity and participation programs is a critical indicator of the Foundation’s
commitment to increasing diversity in STEM. One of the major findings reported in Chapter 3 is that
more program interventions are required to address the underrepresentation problem in science and

5 Chi Square test results for the three groups were as follows: women (X 2 = 48.0, df = 49, p =.24); minorities (X 2 = 56.0, df = 49, 
p =.20); and disabled (X 2 = 58.0, df = 49, p =.24).

6 Figures obtained from NSF Budget Operations and Systems Branch.

NSF Mean Award Rate Mean Award Rate Mean Award Rate for Mean Award Rate
Directorate for Women for Minorities Persons with Disabilities for All Proposers

OPP 41.4 32.3 37.9 39.2

MPS 36.6 33.3 34.7 36.0

SBE 32.0 32.4 33.6 34.9

CISE 33.7 27.3 28.2 29.8

GEO 33.5 27.2 32.9 36.2

ENG 27.9 24.5 21.7 24.4

BIO 28.1 28.6 29.9 27.2

EHR 33.7 30.0 31.5 31.2

Overall 32.2 28.6 29.6 31.2
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engineering. The question, therefore, posed by the present study was: How did the level of NSF invest-
ment in programs targeted towards increasing diversity in STEM vary over the last ten years?

Overall and as indicated in Chapter 1, the amount of NSF funds budgeted for targeted diversity and
participation programs increased dramatically by 87.5% over the ten-year period from 1994 to
2003. In 1994, a total of $130.43 million was budgeted for these programs, and by 2003, the total
grew to $244.60 million. The 2003 figure represented 21.9% of the total funds ($1.117 billion)
spent on NSF investments in people.7 Investment in people is one of the four strategic goal areas of
NSF. The other investment areas are ideas, tools, and organizational excellence.

Funding for women- and minority-focused programs grew at a much higher rate than that for pro-
grams geared towards the needs of persons with disabilities. As Figure 2-4 shows, funding for dis-
abled persons remained relatively flat and only increased by 9.8% over the 1994-2003 period,
compared to an increase of 125.4% for women and 51.8% for minorities during this same peri-
od. Although the percent change in funding for women was greater than for the other two under-
represented groups, the dollar amount of funding for minority-focused programs was higher than for
programs targeting women and persons with disabilities. For instance, in FY 2003, $111.11 million
were allocated for minority-focused programs, compared to $38.54 million for women-focused pro-
grams, and $5.17 million for programs for persons with disabilities.8

Figure 2-4
NSF Investment in Targeted Diversity and Participation Programs,
by Underrepresented Group (in Millions of Dollars), 1994 to 2003 

7 National Science Foundation FY 2005 Summary of Budget to Congress, page 13.
8 Figures obtained from NSF Budget Operations and Systems Branch.
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Trend Analysis of NSF’s Activities to Increase Diversity in Science and Engineering between 1994 and 2003

The changes in funding levels during this period reflected changes in program focus and strategies.
For example, while women increased their numbers among holders of undergraduate and graduate
degrees in science and engineering over the last two decades, limited opportunities for career
advancement in academia and industry have persisted. In response, NSF shifted funding priorities to
further enhance its efforts to increase participation of women at the professional and leadership lev-
els of STEM. This was evidenced by the combined funding for the ADVANCE and POWRE programs
that increased between 1997 and 2003 by 98.2% (i.e., from $8.67 million to $17.18 million).

For minorities, the shift in funding priorities has been from programs that focused on supporting
minority individuals to those targeting minority institutions. Combined funding for the LSAMP,
Minority Institutions Infrastructure and Model Institutions for Excellence programs, for example,
increased 60.5% between 1994 and 2003 (i.e., from $28.19 million to $45.26 million).9

NSF Workforce
Diversity among the ranks of its employees is another indicator of NSF’s commitment to increase the
representation of women, minorities, and persons with disabilities within the STEM workforce. To
facilitate the development of a diverse and competitive American workforce of scientists, engineers,
and technologists is a major goal of the Foundation.10 The study, therefore, posed the following
question: To what extent has NSF succeeded in achieving diversity within its own STEM workforce?

In answering this question, three separate comparisons were made: (1) a comparison between the
percentage of women, underrepresented minorities, and persons with disabilities in NSF’s total work-
force and those groups within NSF’s STEM workforce, which consists of permanent and rotator sci-
entists, technologists, engineers, and educators with at least a Master’s Degree in science or engi-
neering; (2) a comparison over time of the changes in the percentage of representation of women,
underrepresented minorities, and disabled STEM staff within NSF; and (3) a comparison between
the percentage of women, underrepresented minorities, and disabled STEM staff of NSF and those
employed in STEM positions within the U.S. workforce who have at least a Master’s Degree in sci-
ence or engineering.

9 Ibid.
10 National Science Foundation Strategic Plan: FY 2003-2008, p. 14.
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Total versus STEM Workforce of NSF11

Women, African Americans, and persons with disabilities have been particularly underrepresent-
ed in professional science and engineering positions at NSF, compared to their numbers in the
Foundation’s total workforce. For instance, in 1995, women made up 59.6% of all NSF staff, but
31.7% of the staff scientists and engineers. African Americans made up one-third of all NSF staff,
but only 4.9% of the scientists and engineers employed by the Foundation (see Table 2-3). As
noted in Chapter 1, women and African Americans had higher representation in program support
and business operation positions.12

Table 2-3
Snapshot of Gender and Racial/Ethnic Composition of National Science
Foundation Total versus STEM Workforce in 1995

Directorate STEM Staff
The findings in Table 2-4 show that women were most represented among scientists and engi-
neers within NSF’s Biological Sciences, Social, Behavioral and Economic Sciences, and the
Education and Human Resources Directorates. Women scientists and engineers were least repre-
sented in the Engineering directorate. Minority-group scientists were most represented in the
Education and Human Resources Directorate and least represented in the Computer and
Information Science and Engineering, and in the Geosciences Directorates. Scientists with disabil-
ities were most represented in the Engineering directorate, barely represented in the Education
and Human Resources Directorate, and not at all represented in the Computer and Information
Sciences and Engineering Directorate. 

11 Employee data for 1994 were incomplete. The total number of NSF employees in 1995 was 1,300 and 1,331 in 2003. The number
of staff scientists and engineers was 469 in 1995 and 468 in 2003.

12 Current NSF Profile. NSF Office of Equal Opportunity Programs, January 2004.

Underrepresented Percentage of NSF’s Percentage of NSF’s
Group Total Workforce STEM Workforce

Women 59.6 31.7

Native American 0.2 0.4

African American 33.2 4.9

Hispanic American 1.9 2.9

Asian American 3.5 4.9

White American 59.1 86.8

Persons with Disabilities 6.3 6.4

NSF Data for 1995 were obtained from NSF Office of Equal Opportunity Programs.
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Trend Analysis of NSF’s Activities to Increase Diversity in Science and Engineering between 1994 and 2003

Table 2-4
Percentage of Underrepresented Groups within NSF Directorate STEM Staff,
FY 2002

Changes in Underrepresented Staff at NSF
Since 1995, the level of diversity among the ranks of NSF staff scientists and engineers has increased
for women, African Americans, Hispanics, and persons with disabilities. The percentage of Native
Americans has remained unchanged. In Table 2-5, the percentage of scientists and engineers
employed at NSF from these target groups are compared for 1995 and 2003. 

As can be seen, the percentage of women scientists and engineers grew from 31.7% to 39.5%
between 1995 and 2003. African American and Hispanic staff scientists and engineers increased
from 4.9% to 6.1% and from 2.9% to 3.5%, respectively. The percentage of disabled scientists and
engineers at NSF grew from 6.4% to 9.1%. 

Directorate Total Women Minorities Disabled

MPS 77 26.0 11.7 11.7

SBE 86 47.7 11.6 5.8

CISE 28 39.3 3.6 3.6

GEO 56 25.0 5.3 10.7

ENG 61 21.3 9.8 11.5

BIO 52 50.0 9.5 5.7

EHR 71 47.9 26.7 8.4

Data were obtained from NSF Office of Equal Opportunity Programs for FY 2002. Data not available for OPP.



Table 2-5
Changes in the Percentage of Gender and Racial/Ethnic Composition of NSF’s
Science and Engineering Workforce: 1995-2003 versus U.S. Science and
Engineering Workforce: 2000

Diversity of NSF’s STEM Staff versus Total U.S. STEM Workforce
How did NSF’s STEM workforce compare in the relative fractions of specific populations to the
nation’s overall STEM workforce? This is an important question, given NSF’s leadership role in paving
the way for increased participation and serving as an example for other institutions in the science
and engineering community.

In comparing NSF’s STEM staff in 1995 and 2003 with the country’s total STEM workforce in 2000,
Table 2-5 shows that a greater percentage of women scientists and engineers were employed at NSF
than in the nation’s overall STEM workforce. While the percentages of African Americans, Hispanics,
Native Americans, and persons with disabilities were relatively low among NSF science and engineer-
ing staff, they were higher than the representation of these groups in the total U.S. workforce.

42

Underrepresented NSF NSF U.S.
Group 1995 2003 2000*

Women 31.7 39.5 25.4

Native American 0.4 0.4 0.3

African American 4.9 6.1 4.4

Hispanics 2.9 3.5 3.4

Asian American 4.9 6.5 14.0

White American 86.8 83.5 76.4

Persons with Disabilities 6.4 9.1 7.1

*Data obtained from Women, Minorities, and Persons with Disabilities In Science and Engineering: 2004. National Science Foundation,
pages 176-177, Table H-1.These data are based on persons who are American-born and foreign-born, and were working within the U.S.
science and engineering workforce in 2000.
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Trend Analysis of NSF’s Activities to Increase Diversity in Science and Engineering between 1994 and 2003

CONCLUSIONS
In assessing activities of the National Science Foundation during 1994-2003 to increase participa-
tion of underrepresented American talent within science and engineering, this study was driven by
three major areas of concern: 1) NSF grant-giving to Americans who are underrepresented in STEM
and the merit-review system used by the Foundation; (2) NSF support of programs and initiatives that
help to increase access to education and employment opportunities for underrepresented groups;
and (3) changes in diversity among NSF’s science and engineering staff, as compared to the demo-
graphic diversity within the nation’s total STEM workforce. The study analyzed several quantitative
indicators related to these three areas of concern. Results of the analysis are summarized as follows:

In the area of grant-making, there was an increase in the number of grant applications submitted to
NSF by women, underrepresented minorities, and persons with disabilities. This increase was great-
est for women applicants during the ten-year period between 1994 and 2003. The percentage of
proposals submitted by women rose by 73%, minorities by 69%, and by 51% for persons with dis-
abilities. The mean annualized grant award rates for this same period was 32.2% for women, 28.6%
for minorities and 29.6% for persons with disabilities. These award rates were comparable to the
overall Foundation annualized award rate of 31.2%. The award rates varied from year to year and by
directorate (or STEM area).

The reformulated merit-review policy that NSF introduced in 1997 was intended in part to encour-
age proposers to address broader-impact issues, including proposed activities to increase partici-
pation of underrepresented groups. However, as noted in Chapter 1, NSF has not put into place a
mechanism for Foundation-wide monitoring and recording of the specific areas addressed by pro-
posers under the broader-impacts criterion. It was, therefore, difficult to determine if the new pol-
icy has had an effect upon proposers in addressing the problem of underrepresentation of women,
minorities, and persons with disabilities in STEM.

Over the ten-year period (1994-2003), NSF support for programs focused on women and minori-
ties, however, grew far more than support for programs designed to assist persons with disabilities.

Diversity within the Foundation’s STEM workforce was the third area investigated. The findings
showed that NSF increased the percentage of women, African American, Hispanic, and disabled sci-
entists and engineers among its staff between 1995 and 2003. The rate of growth for Native
Americans remained flat at 0.4% during this same period. In comparison to the total U.S. workforce,
NSF employed a greater percentage of women, minority, and disabled scientists and engineers. The
percentage of minorities within NSF and the U.S. STEM workforce, however, still remains low, com-
pared to non-minorities who make up more than three-quarters of the STEM workforce within NSF
and within the nation’s overall STEM workforce.
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3A Historical Review of CEOSE
Findings and Recommendations to
the National Science Foundation

Key Results
■ The overarching problem faced by underrepresented groups during the period from

1980 to 2002 was the lack of access to education, training, and employment opportu-
nities within the STEM fields.

■ Virtually the same findings reported during the 1980-1992 period were repeated during
the 1993-2002 period. Because of this, the Committee made the same major recom-
mendations throughout the 23 years, namely, that greater and sustained attention needs
to be paid to removing barriers faced by women, minorities, and persons with disabilities
who want to enter the science and engineering professions.

■ CEOSE's recommendations resulted in several changes in diversity-related NSF policy
and programs, especially during the 1993 to 2002 period. Among these changes were
initiation of new NSF policies to increase numbers of grant applicants from the underrep-
resented groups; revision of the merit-review system to encourage grant applicants to
address issues of broader social impact, including diversity; and holding NSF directorates
accountable for their initiatives to increase participation levels of underrepresented
groups in NSF-supported programs.

■ Between the early 1990s and 2001, both women and minorities increased their partici-
pation in science and engineering education. The percentage of women scientists and
engineers in the STEM workforce increased significantly during this same period, but the
percentage of minority-group scientists and engineers increased only marginally between
the 1990s and 2001.

■ New CEOSE-impelled NSF initiatives yielded steady, if slow, rate of change in numbers of
women and underrepresented minorities receiving STEM degrees, particularly toward the
end of the study period.
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A Historical Review of CEOSE Findings and Recommendations to the National Science Foundation

S
ince its inception in 1980, CEOSE has advised the National Science Foundation on matters of
broadening the participation of women, underrepresented minorities, and persons with disabil-
ities in science and engineering. This third chapter documents the actions of the Committee, by

summarizing CEOSE’s findings on the underparticipation of these groups and recommendations
made to the Foundation between 1980 and 2002 to help increase the number and demographic
diversity of the nation’s scientists and engineers.

How The Chapter Is Organized 
An overview of the approach used to review CEOSE’s actions is first presented, which includes ques-
tions that steered the review, definitions of the terms “CEOSE Findings” and “CEOSE
Recommendations,” and the methodology employed to collect and verify the historical data.

Next, the purpose, organization, and operation of CEOSE are described, including the process by
which the Committee makes its findings and recommendations to the National Science Foundation.

The historical data are then summarized within two major time periods: 1980-1992 and 1993-
2002. Since the history of CEOSE has never been documented, the chapter includes the period
from 1980 to 1992 in taking a retrospective look at CEOSE from its inception. Reporting on the
second period (1993-2002) was specifically required by Congress.1

Under each of the time periods, CEOSE’s findings and recommendations are first summarized. The
findings cover many specific areas of concern, which vary by the individual underrepresented group
(i.e., women, minorities, or persons with disabilities). To aid the reader, the findings and associated
recommendations are, therefore, presented under the following sub-headings for each of the three
underrepresented groups:

■ Pre-college education

■ Higher education, training, and grant opportunities

■ The workforce

■ Current interventions to broaden participation

■ Notable external factors that affect participation and NSF programs

■ CEOSE data needs to make findings and recommendations

The Compact Disc included with this report lists the Committee’s individual findings, recommenda-
tions, and the sitting members of CEOSE for each of the biennial periods from 1980-1992 to 1993-
2002 as Appendix D.

Finally, Chapter 3 ends with a summary of CEOSE’s actions during the two time periods. We also
take a look at the changes that have taken place in the broadening of participation of women and
minorities in science and engineering education, and employment between 1993 and 2002.

1 H.R. 4664 (2002).
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Study Approach
The study’s review of CEOSE was guided by the following questions: 

■ What was the nature of the CEOSE Findings and the Recommendations?

■ Were there any significant changes in the findings, recommendations, and responses of
NSF during the period under study? 

■ Were there any changes in the participation of the underrepresented groups within the
science and engineering fields?

To answer these questions, data were collected from a variety of sources that included CEOSE bien-
nial reports, CEOSE meeting minutes, NSF reports, and interviews with current and former members
of CEOSE. All of the CEOSE findings and recommendations were verified for accuracy by cross
checking the data from different source documents and asking NSF staff and current CEOSE mem-
bers, who have a long association with the Foundation, to review the CEOSE Findings and
Recommendations for accuracy.

Key Definitions 
CEOSE Findings refer to research data and other information collected, observations made, and les-
sons learned by CEOSE in the course of reviewing and assessing NSF’s equal opportunity policies
and programs for women, minorities, and persons with disabilities. Significant portions of the find-
ings were obtained from presentations made to CEOSE by NSF staff and outside STEM profession-
als.

CEOSE Recommendations are based on CEOSE’s Findings and refer to policy and program sugges-
tions or formally adopted Committee recommendations for action, which are communicated to the
Director of NSF or heads of the Foundation’s directorates. Recommendations are aimed at improv-
ing access to education, training, and employment opportunities, as well as increasing and sustain-
ing participation of the underrepresented groups in the STEM professions.
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Overview of CEOSE Purpose, Organization and Operation

Purpose
Pursuant to the Equal Opportunities in Science and Engineering Act of 1980, the purposes of the
Committee are to (1) provide advice to the National Science Foundation concerning the implemen-
tation of policies and programs to increase participation of women, minorities, and persons with dis-
abilities in science and engineering education, and employment opportunities; (2) provide advice
on other policies and activities of the Foundation to encourage full participation of the underrepre-
sented groups in scientific, engineering, and professional fields; (3) review and evaluate all
Foundation matters relating to opportunities for participation in and advancement of the underrep-
resented groups in science and engineering education, training and research programs; and (4) pre-
pare and transmit to Congress via the Foundation’s Director a biennial report on its activities during
the previous two years and proposed activities for the next two years. The Director is to submit this
biennial report to Congress unchanged. However, the Director may attach a letter to the report to
address any issues of concern.2

Founding Principle of CEOSE
CEOSE is committed to promoting the inclusion of all citizens, regardless of gender, race, ethnicity,
or disability, in the nation’s science, engineering, and technology workforce. Implicit in this principle
is the vision of a nation in which every segment of the population is empowered and enabled to par-
ticipate fully in America’s STEM enterprise.

Organization
The Committee is composed of 15 men and women scientists and engineers, who are demographi-
cally diverse and come from different scientific disciplines within industry, academia, government,
and the voluntary sector. Each member of the Committee is selected by CEOSE and appointed by
the Director of the Foundation for a three-year term. Members may be appointed to serve a second
three-year term. The Committee Chair serves for a one-year term as Vice Chair prior to assuming
the Chairmanship. In addition to the 15 members, a NSF Executive Liaison serves as the CEOSE
Executive Secretary. This person is also a scientist and assists CEOSE in organizing and implement-
ing committee activities.

Operation
CEOSE convenes meetings three times a year, typically in the winter, spring and fall. The purposes of
these meetings are to obtain, review and discuss information on specific problem areas and participa-
tion trends, and to deliberate on priority areas to focus its efforts. The Committee utilizes multiple
NSF and non-NSF sources for data and other information upon which to base its recommendations.
As previously noted, much of the information on problem areas is collected from presentations made

2 42 U.S.C. 1885c and 1885d.
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by experts in the scientific and engineering fields. These presentations also provide the Committee
with evaluation feedback on the effectiveness of NSF and other programs that are designed to
encourage and support participation of women, minorities, and persons with disabilities in STEM.
Furthermore, presenters are invited to give updates on legislative activity and budgetary decision-mak-
ing of Congress that may impact the work of NSF and CEOSE. Invited presenters also provide updates
on equal opportunity initiatives of other federal agencies, e.g., the Department of Defense,
Department of Energy, Department of Education, Department of Labor, and National Institutes of
Health.

The NSF Director and Deputy Director meet with CEOSE at each committee meeting, schedules per-
mitting, to brief CEOSE about policies and trends in NSF and to respond to questions from commit-
tee members. Heads of the Foundation’s directorates are also invited to the CEOSE meetings to brief
the Committee on strategic plans and initiatives to improve diversity within NSF and the general
STEM workforce.

Members of CEOSE are assigned as liaisons to advisory committees of the various directorates. The
liaisons advise the Directorate Advisory Committees on matters related to increasing access for
women, minorities and persons with disabilities to directorate-grant programs. Members also serve
on inter-agency equal opportunity committees, which allow them to share information on equal
opportunity initiatives and to help promote a more government-wide focus on the need for increas-
ing STEM education and employment opportunities.

Upon review and discussion of its findings, CEOSE uses its meetings to develop and approve specif-
ic recommendations for the Foundation to consider. The recommendations and supporting ration-
ale are documented in the minutes of the meetings, and many of these recommendations are report-
ed in the CEOSE biennial reports (see www.nsf.gov/od/oia/activities/ceose/index.jsp). Depicted in
Figure 3-1 is the process by which CEOSE obtains and uses information to make its recommenda-
tions.

On May 27 and 28 of 1981, CEOSE held its first meeting to review the Committee’s mission and
charter.3 Following an opening statement from the Director of NSF, Dr. John B. Slaughter, on the
charge that Congress had given the Foundation, CEOSE began fact finding on ways to improve the
participation of women, minorities, and persons with disabilities in the fields of science, technology,
engineering, and mathematics.

3 In the 1980 Act, the Committee was called the Committee on Equal Opportunities in Science and Engineering. During the initial
years of its existence, the Committee's name was changed to the Committee on Equal Opportunities in Science and Technology
(CEOST). The original name was reverted to subsequently.
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Figure 3-1
Information-Gathering and Recommendation-Making Process of CEOSE
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Historical Review of CEOSE: 1980-1992 

Women
Table 3-1 summarizes the CEOSE Findings related to women in STEM for the 1980-1992 period. 

Pre-College Findings: 1980-1992
Research data and the experiences and observations of expert educators who have provided input
to CEOSE all point to gender bias as the major reason for girls and women not considering science
as a “socially acceptable” career option. As a result, from K-12, females generally have shied away
from pursuing a vocation in science or engineering. Their poorer retention rates in high school math-
ematics and science, as compared to males, reflect this differential treatment and perception of
females.

Recommendations
NSF should support research to clarify issues involved in differential education of boys and girls in
science and mathematics and support programs to reduce this differential. NSF should also promote
increased participation of girls in research projects. Further, NSF and educational institutions should
collaborate in disseminating information to women about career opportunities in STEM and the
availability of financial aid.

Higher Education, Training, and Research Grant Opportunity Findings:
1980-1992
Gender bias apparently persists along the pre-college, undergraduate, and graduate school contin-
uum. Women encounter far more barriers than men in accessing education opportunities, such as
mentoring in science, mathematics and engineering, research grants, fellowships, or research assis-
tantships offered by NSF. Minority and disabled women encounter even greater barriers because of
their additional diversity characteristics. Women’s colleges seem to be the only educational environ-
ments where women are intentionally encouraged and supported in their pursuit of a STEM career.

Recommendations 
NSF should support research to assess barriers to women entering undergraduate STEM education
programs, as well as practices that enable them to enter these programs. NSF and local education
agencies should support comprehensive programs throughout the education system to motivate
and mentor women pursuing STEM careers. Stipends, fellowships, and research assistantships for
women in graduate school should be substantially increased. NSF should work to triple the number
of women earning STEM doctorates. Moreover, NSF should fund the Visiting Professorships for
Women (VPW) program that was begun in 1986. It grants awards to experienced women faculty to
conduct research at top-rated academic institutions of their choice and to help motivate and men-
tor women undergraduates. 
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Table 3-1
CEOSE Findings Associated with Underrepresentation of Women in STEM 
as Stated during 1980-1992

CEOSE Findings 

Girls have higher dropout rates from primary/secondary level mathemat-
ics and science classes than boys. Societal attitudes discourage females
from pursuing STEM careers.

Women experience more barriers to higher education. Compared to men,
far fewer women seek graduate education in STEM. Few are awarded doc-
torates. Women colleges prepare women for STEM better than co-educa-
tional colleges. The presence of women faculty helps attract women to
STEM. Minority women and women with disabilities experience even
greater barriers to STEM education and employment than other women.

Women are currently underrepresented in STEM within and outside of
NSF. Recruitment of women with potential or proven talent would help to
fill the nation’s need for STEM professionals. Women scientists and engi-
neers earn less than their male peers. Women scientists have less access
to promotion and advancement opportunities than their male peers.
Women are twice as likely to have non-tenured faculty positions. Women
tend to be in less visible STEM positions. Discriminatory employment
practices in government, industry, and academia tend to impede women’s
participation and advancement.

Existing intervention programs to increase the participation of women in
STEM are either under-funded or not funded, e.g., Science Career
Facilitation (re-entry) program was eliminated in the FY 1981 federal
budget.

Retreat from affirmative action policies within the current political climate
detracts from support of NSF initiatives to increase participation of
women and minorities in STEM.

NSF lacks sufficient data on women in the STEM pipeline and workforce,
which limits the ability of CEOSE to advise NSF on increasing participation
of women in STEM. 

Category

Pre-college

Higher Education,
Training, and
Research Grant
Opportunities

Workforce

Current
Interventions

Notable External
Factors

CEOSE Data Needs
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A program similar to the Research Improvement in Minority Institutions (RIMI) should be support-
ed for women colleges. Launched in 1982, the RIMI program was designed to enhance the research
infrastructure of colleges and universities with substantial minority student enrollment. Also, NSF
should continue support of focused programs for minority and disabled women and enlist the sup-
port of organizations with model programs for these particular groups of women.

Workforce Findings: 1980-1992
Given the negative bias shown towards women in STEM education, it is not surprising that women
are underrepresented in the STEM workforce. Not only are they underrepresented, but women sci-
entists and engineers also earn lower salaries than their male peers and are provided with fewer
opportunities for career advancement. The problem of access is not associated with a particular sec-
tor of the STEM workforce but is systemic throughout industry, academia, and government.

Recommendations
NSF should use its leverage to encourage grantee institutions to hire more women. NSF should
establish gender awareness and sensitivity programs and hire more women for professional posi-
tions. NSF should also support programs, such as Opportunities for Women Scientists and
Engineers (OWSE), which focus on attracting women into STEM career tracks. Moreover, Congress
should establish a committee with government-wide responsibility for equal opportunities for women
in STEM.

Current Intervention Findings: 1980-1992
NSF-supported programs help to increase the number of women in STEM education and employ-
ment, e.g., previously mentioned Visiting Professorships for Women and the Science Career
Facilitation (re-entry) programs. However, all of these programs have either received limited funding
or were never funded. The National Research Opportunity Grants, for instance, was authorized in
1980 in the Science and Technology Equal Opportunity Act, but has not been implemented.4 No
programs have been created for high school, a crucial period for developing interest in science and
mathematics. For a profile of these and other NSF diversity-focused programs, see Appendix B.

Recommendations
NSF should inform women about research grant program opportunities at NSF, increase the number
of women on proposal review panels, collaborate with universities on addressing the issue of salary
parity, set a goal for the number of tenured positions for women science and engineering faculty,
and continue support of re-entry programs for women who temporarily leave their STEM professions
for family reasons. Also, NSF should identify and replicate exemplary programs to increase partici-
pation of women in STEM. Further, Congress should solicit and enlist the help of all federal agencies
in promoting STEM education and employment for women.

4 U.S.C. 1885a.
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Notable External Factor Findings: 1980-1992
Following the Bakke decision in 1978, the 1980s have been marked by a series of legal challenges
to affirmative action policies and equal opportunity programs.5 While this opposition to special
group or set-aside programs is aimed at minorities specifically, programs for women are also vulner-
able. The socio-political climate during the 1980s has created additional challenges for CEOSE.

Recommendations
NSF should bolster and protect affirmative action policies and initiatives for women as well as minori-
ties.

CEOSE Data Need Findings: 1980-1992
In trying to assess the extent of underrepresentation of women in STEM education and employment,
CEOSE often finds itself with insufficient gender data. The Committee has repeatedly urged NSF to
improve the availability of data on women and provide disaggregated data on women sub-groups,
e.g., African American, Hispanic, and Native American women.

Recommendations
NSF should revise its data collection system and provide CEOSE with disaggregated data on
women sub-groups in the STEM pipeline and workforce, gather more data on education and
employment barriers, and invest in providing CEOSE with a research capability to investigate cer-
tain issues on its own. 

Underrepresented Minorities
A summary of CEOSE Findings related to underrepresented minorities in STEM for the 1980-1992
period is presented in Table 3-2.

Pre-College Findings: 1980-1992
CEOSE noted that minority urban and rural youth attend public schools that are woefully lacking in
qualified science and mathematics teachers and other instructional resources. This was particularly
true for African Americans, Native Americans, and certain Hispanic groups, such as Puerto Ricans
and Mexican Americans. These minority youth tend to score lower on mathematics and science tests
and have high dropout rates from science and mathematics courses. In general, they lack role mod-
els and mentors to encourage their pursuit of an education in these areas.

5 Committee on Equal Opportunities in Science and Engineering-2000 Biennial Report to The United States Congress.



54

Recommendations
NSF, in collaboration with federal and local education departments, should form comprehensive
strategies that support training and hiring of better qualified STEM teachers and a K-12 continuum
of student motivational, mentoring, and remediation support. Also, NSF should encourage partner-
ships between colleges and high schools that prepare high school students for advanced science
and mathematics instruction and provide them with research experiences.

Higher Education, Training, and Research Grant Opportunity Findings:
1980-1992
Due in part to the rising financial cost of higher education, more minorities tend to enroll in two-
year colleges, where the science curricula are limited, than in four-year colleges, which offer a broad-
er spectrum of science and mathematics courses. Comparatively fewer minority undergraduates
major in the physical sciences. Far more major in the social sciences. As in the pre-college phase,
minority undergraduates are rarely, if ever, exposed to minority scientists. Programs that focus on
retention of minority students in STEM tracks are scarce and under-funded. Few minority college stu-
dents go on to pursue a Doctoral Degree in a STEM field, and most are unaware of fellowships,
research assistantships, or the postdoctoral research grant opportunities offered by NSF.

Recommendations
NSF should support programs that bridge the gap between high school and college and that focus
on identifying, motivating, and mentoring minority students with an interest in science or mathemat-
ics. NSF should encourage and support partnerships between two- and four-year colleges to provide
students in the former with greater access to physical, biological and engineering science courses.
Also, NSF should fund Historically Black Colleges and Universities (HBCUs) and other minority high-
er education institutions to improve their infrastructure to better train graduate students and pro-
duce Ph.D.s in STEM fields.

Workforce Findings: 1980-1992
CEOSE noted that minorities are more underrepresented in the STEM workforce than women, with-
in and outside of NSF. NSF and other STEM-related institutions lack adequate initiatives to promote
staff awareness of talented minority scientists and the barriers they face in the STEM workplace.
There are comparatively few tenured or untenured minority faculty in science or mathematics
departments of universities. The problem of access to STEM employment and advancement oppor-
tunities is systemic and transcends the boundaries of government, industry, and academia.
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Table 3-2
CEOSE Findings Associated with Underrepresentation of Minorities in STEM
as Stated during 1980-1992*

*Minorities include African Americans, Hispanic Americans, and Native Americans. Asian Americans are not considered
underrepresented in STEM. 

CEOSE Findings 

Minorities are at risk in the public school system, and have high dropout
rates from middle and high school mathematics and science classes. Native
Americans lack sorely needed remediation programs. Insufficient national
attention has been paid to pre-college needs of minority high school stu-
dents. There is a shortage of qualified mathematics and science teachers
in predominantly minority middle schools and high schools.

Minorities are underrepresented in undergraduate and graduate school
tracks for STEM. Retention programs are needed for undergraduate minor-
ity students. Most minority undergraduates, including highly talented
ones, attend white majority schools with limited focused programs for their
needs. Few minorities attain doctorates in STEM. Few minorities apply for
NSF research grants. Generally, access to STEM educational opportunities
is a formidable problem for minorities. 

Minorities constitute a growing portion of the overall workforce but are
underrepresented in the STEM workforce within and outside of NSF.
Minorities are relatively unaware of NSF grant opportunities. There are few
tenured minority STEM faculty. Discriminatory employment practices
against minorities are systemic. NSF cannot shoulder the entire burden of
rectifying the inequalities encountered by minorities in STEM.

Exemplary programs exist that increase minority participation in STEM
education, e.g., Resource Centers, Joins Hopkins Center for Advancement
of Academically Talented Youth. Great merit has been seen in programs
that have been eliminated, e.g., Minority Research Initiation and the
Minority Graduate Fellowship programs. 

There is growing opposition to affirmative action and equal opportunity
programs for minorities.

NSF lacks sufficient disaggregated data on minority sub-groups in STEM
for decision-making and programming. Disaggregated data are required
for the different Hispanic ethnic groups and for Native American tribes.

Category

Pre-college

Higher Education,
Training, and
Research Grant
Opportunities

Workforce

Current
Interventions

Notable External
Factors

CEOSE Data Needs



Recommendations
NSF should undertake research to assess specific barriers encountered by minorities in pursuing
STEM employment. NSF should begin by increasing staff awareness and sensitivity to diversity
among its STEM professionals, and NSF should use its leverage to influence grantee organizations
to adopt or expand similar initiatives to increase participation of minorities in STEM research, teach-
ing, and management positions.

Current Intervention Findings: 1980-1992
Some exemplary programs sponsored by NSF aimed at increasing minority participation in STEM
exist, e.g., Resource Centers, Minority Research Initiation, and the Minority Graduate Fellowship
programs. The Resource Center program is designed to recruit and motivate students to participate
in STEM education tracks. The other two programs were aimed at assisting graduate students in
honing their research skills. Despite their promise, the Minority Research Initiation and Minority
Graduate Fellowship programs have been eliminated. Funding is, however, continued for improving
the research infrastructure of HBCUs.

Recommendations
Congress and NSF should restore funding for the Minority Research Initiation and Minority
Graduate Fellowship Programs, and expand funding to establish additional Resource Centers In
Science and Engineering to motivate, recruit, and retain minority students in STEM education pro-
grams.

Notable External Factor Findings: 1980-1992
As previously noted, legal challenges were increasing against the use of racial quotas in education
and employment. Legal challenges to NSF programs focused on minorities and are further addressed
later in this chapter.

Recommendations 
Notwithstanding, CEOSE should strongly urge NSF to continue its support for equal opportunity
initiatives that help to increase participation of minority groups in STEM.

CEOSE Data Need Findings: 1980-1992
NSF lacks sufficient disaggregated data on changes in minority group participation within the STEM
pipeline and workforce. This is especially true for the various ethnic groups within the broad cate-
gories of Hispanics and Native Americans.

56
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Recommendations
The Committee should continue to urge NSF to improve the collection and availability of disaggre-
gated data on the various racial/ethnic groups underrepresented in STEM. The Foundation’s Division
of Science Resources Statistics was cognizant of the data needs of CEOSE, but at this time was
unable to accommodate the Committee’s request due to insufficient sample sizes of the various
minority/gender sub-groups within the division’s database (SESTAT) of scientists and engineers.

Persons with Disabilities
A summary of CEOSE findings related to persons with disabilities in STEM for the 1980-1992 peri-
od is presented in Table 3-3. 

Pre-college Findings: 1980-1992
On a national level, there is little attention paid to high school students with disabilities who want to
pursue mathematics or science as a career. Similar to the situation for minorities, there is a lack of qual-
ified mathematics and science teachers who have a disability and can identify with disabled students
in facilitating their learning process. 

Recommendations
NSF should support a Resource Center in Science and Engineering program for high school and col-
lege students with a disability.

Higher Education, Training, and Research Grant Opportunity Findings:
1980-1992
Physical access to and use of educational facilities are major problems for persons with disabilities.
Long-term investment of funds and other resources into educating STEM talent of persons with dis-
abilities would help to contribute in reducing the current and future need for STEM professionals.
Very few disabled persons are found in STEM faculty positions, and almost none are employed as
scientists or engineers at NSF. Moreover, very few even apply for NSF research grants.

Recommendations
NSF should fund education programs for persons with disabilities to reduce access barriers. NSF
should provide a grant program specifically designed for this underrepresented group. Also, NSF
should support initiatives to develop more qualified science and mathematics teachers who have dis-
abilities.
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Table 3-3
CEOSE Findings Associated with Underrepresentation of Persons with
Disabilities in STEM as Stated during 1980-1992*

*No findings were reported for persons with disabilities in 1980 and 1981.

CEOSE Findings 

National attention is needed for pre-college programs in STEM for per-
sons with disabilities. There is a lack of qualified science and mathematics
teachers for the disabled.

Major investments in education of disabled scientists and engineers would
help increase the STEM workforce. Limited access to educational oppor-
tunities is a major barrier for the disabled. Students with disabilities often
have special needs that are unmet (e.g., travel and building access).
Students with disabilities lack access to necessary equipment and materi-
als to accommodate their disability, as well as lack of access to STEM
teachers with disabilities. Very few persons with disabilities receive
research grants from NSF.

Few persons with disabilities are entering and advancing in STEM occupa-
tions and they are underrepresented within NSF. Accessibility to facilities
and use of materials and technologies in the workplace are major barriers
to employment in STEM. 

More interchange and collaboration are needed between agencies respon-
sible for various concerns of the disabled. NSF lacks specific programs for
persons with disabilities within the STEM pipeline and workforce.

Retreat from targeted group and quota-based affirmative action policies
within the current political climate may detract from CEOSE and NSF ini-
tiatives to increase participation of persons with disabilities in STEM.

NSF lacks sufficient data on persons with disabilities in STEM and their
special needs.

Category

Pre-college

Higher Education,
Training, and
Research Grant
Opportunities

Workforce

Current
Interventions

Notable External
Factors

CEOSE Data Needs
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Workforce Findings: 1980-1992
While many scientists and engineers may develop a disability during their careers, few disabled per-
sons are represented among new entrants to the STEM workforce. Inaccessibility to work facilities,
laboratories or research equipment present major obstacles to disabled persons seeking employ-
ment in the science and engineering fields.

Recommendations
NSF should place a high priority on programs for persons with disabilities to increase their partici-
pation in STEM.

Current Intervention Findings: 1980-1992
NSF lacks specific programs for persons with disabilities. As a matter of fact, the original 1980 Act
(Public Law 96-516), which created CEOSE did not specify “persons with disabilities” as an under-
represented group. The disabled persons group was added to the legislation in 1997. Proposed pro-
grams for persons with disabilities were not included in the initial set of NSF proposals supported
by CEOSE in 1981. Moreover CEOSE did not form in its beginning a subcommittee dedicated to the
needs and concerns of the disabled, as it had done for women and minorities.

Recommendations
A science advocate with a disability should be hired to work in the Foundation’s Office of the
Director to assist in developing programs for disabled persons with STEM talent. Also, NSF should
make its facilities and meetings accessible for the disabled.

Notable External Factor Findings: 1980-1992
While persons with disabilities have not elicited the same type of legal challenge to affirmative action
programs as is the case with minorities, there do exist de facto barriers to participation by persons
with disabilities, as evidenced by the lack of access-friendly accommodations in many government,
commercial and school facilities.

Recommendations
CEOSE should urge NSF to remain diligent in upholding affirmative action and equal opportunity
policies in support of focused programs for persons with disabilities.

CEOSE Data Need Findings: 1980-1992
Issues of varying definitions of disability and confidentiality of medical information complicate the
problem of obtaining data on persons with disabilities in STEM. 

Recommendations
As with women and minorities, NSF should improve the collection of disaggregated data on persons
with disabilities (i.e., by disability) and to work with other government agencies in the collection and
sharing of these data. 
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Women
A summary of CEOSE Findings related to women in STEM for the 1993-2002 period is presented
in Table 3-4.

Pre-college Findings: 1993-2002
Although some progress has been made, the gap in gender achievement in science and mathemat-
ics still remains a problem, as well as lack of teacher quality. High school is where many girls and boys
make career decisions about STEM, which represents an opportune point in early education to moti-
vate and support female students to consider a vocation in the STEM fields.

Recommendations 
NSF should continue to work towards reducing the achievement gaps in science and mathematics
between boys and girls by one-half by the year 2010. NSF should continue efforts to improve
teacher quality. Also, NSF should identify and fund best practices that create educational pathways
from K-12 for females.

Higher Education, Training, and Research Grant Opportunity Findings:
1993-2002
There has been some increase in female enrollment in graduate STEM studies. NSF grant opportu-
nities for women still need improvement. Grant applicant compliance with NSF’s broader-impacts cri-
terion needs to be better monitored and enforced to facilitate women’s access to research grant
opportunities. The broader-impacts criterion of NSF’s merit-review process for grant applications
requires the proposer to address how the proposal will impact broader issues, including the prob-
lem of underrepresented groups in STEM.

Recommendations
NSF should conduct research on education barriers encountered by women who are interested in
pursuing a career in STEM. NSF should continue to increase partnerships between two- and four-
year colleges to increase access to science and mathematics curricula and initiate additional pro-
grams and policies that establish linkages between academic tiers. NSF should strengthen the
Research Experience for Undergraduates program and extend it to the high school level. Also, NSF
needs to better enforce compliance to the broader-impacts criterion grant application requirement
to promote grant applicant attention to diversity within proposed projects.
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Table 3-4
CEOSE Findings Associated with Underrepresentation of Women in STEM 
as Stated during 1993-2002

CEOSE Findings 

Females tend to hold more negative attitudes towards careers in STEM
than do males. Little change has taken place in mathematics and science
test scores between girls and boys. Teacher quality in science and mathe-
matics remains low for girls and other underrepresented groups. Students
with potential for STEM tend to make career decisions in high school.

Women scientists and engineers are underrepresented among principal
investigators who receive NSF grants. Improvement is needed in grant
applicant response to the broader-impacts criterion; enforcement across
NSF directorates is not uniform. Research experience for women and other
underrepresented groups is lacking and is key for retaining students in
STEM pathways. In the 1990s, women increased enrollment in graduate
schools for science; but only low numbers of them attained degrees in
engineering. There is a paucity of women with doctorates in STEM.

Women are still underrepresented in the STEM workforce. Women are less
likely to hold faculty positions in STEM in high school or college than men.
Women with doctorates in STEM are paid less and are granted tenure less
than their male peers. The number of women in management positions is
still low inside and outside of NSF. 

Focused programs, such as Professional Opportunities for Women In
Research and Education, are proving effective. 

No CEOSE findings reported.

Evaluation data on all women-focused programs are needed. Better me-
trics are needed to measure changes in participation levels in STEM. There
are limited demographic data on NSF grant application reviewers and advi-
sors. Disaggregated data for sub-groups of women by race/ethnicity are
still needed.

Category

Pre-college

Higher Education,
Training, and
Research Grant
Opportunities

Workforce

Current
Interventions

External Factors

CEOSE Data Needs
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Workforce Findings: 1993-2002
Women remain underrepresented in the STEM workforce. They also continue to be treated less
favorably than men when it comes to pay and career advancement.

Recommendations
NSF should continue to ensure more diversity among its STEM staff and pool of reviewers and advi-
sors through embedded-diversity efforts throughout the Foundation. Embedded-diversity refers to a
shift in NSF policy from providing equal opportunity programs specifically targeted for women, minori-
ties or persons with disabilities to embedding diversity in all foundation programs. Also, NSF should
continue efforts to double by the year 2000 the number of women science and mathematics teach-
ers and support programs, such as ADVANCE, to achieve parity for women faculty. NSF should estab-
lish grant award incentives for exemplary programs that promote diversity in the STEM workplace and
forge partnerships between government and industry to increase employment opportunities for
women.

Current Intervention Findings: 1993-2002
Focused programs for women are proving to be an effective means for supporting women in pursuit
of STEM education and for increasing their presence in the STEM workforce, e.g., Visiting
Professorships for Women, Professional Opportunities for Women in Research and Education, and
ADVANCE. The first two programs were eventually incorporated into the ADVANCE program.

Recommendations
NSF should continue to support and replicate successful programs to increase participation and
advancement of women scientists and engineers.

Notable External Factor Findings: 1993-2002
Following the Bakke decision in 1978, the 1980s were marked by a series of legal challenges to af-
firmative-action policies and equal-opportunity programs.6 While this opposition to special group or
set-aside programs was aimed at minorities, programs for women were also vulnerable.

Recommendations
NSF should bolster and protect affirmative-action policies and initiatives for women as well as
minorities.

CEOSE Data Need Findings: 1993-2002
CEOSE continues to encounter difficulties in obtaining disaggregated data for sub-groups of women
by race and ethnicity as well as metrics to better monitor changes in levels of participation of women
in the STEM education pipeline and workplace. NSF’s Division of Science Resources Statistics con-
tinues to consult with CEOSE on the latter’s data needs and how best to satisfy those needs with
the new SRS database system (SESTAT).

6 The U.S. Supreme Court decided that use of quotas in affirmative action programs was not permissible in the case of Bakke v.
Regents of the University of California in 1978.
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Recommendations
CEOSE continues to recommend that NSF should improve its data collection system and availabili-
ty of disaggregated data for women sub-groups. Starting in 1993, NSF did provide its Division of
Science Resources Statistics (SRS) with funding to improve collection and reporting of disaggregat-
ed data for underrepresented groups.

Minorities
A summary of CEOSE findings related to underrepresented minorities in STEM for the 1993-2002
period is presented in Table 3-5.

Pre-college Findings: 1993-2002
While some narrowing of the achievement gap has occurred, more needs to be done in raising sci-
ence and mathematics test scores of minorities at the high school level. Also, the problem of poor
teacher quality in science and mathematics for predominantly minority high schools still persists.

Recommendations
NSF should continue curriculum and pedagogical efforts to reduce race-based achievement differ-
entials. NSF should encourage and participate on the state level to work towards more comprehen-
sive approaches for improving teaching quality standards and programs that target minority stu-
dents. NSF should fund aggressive intervention efforts in high schools (and colleges) to increase stu-
dent interest in engineering.

Higher Education, Training, and Research Grant Opportunity Findings:
1993-2002
Minorities continue to experience barriers in gaining access to advanced education in STEM and
achieving doctorates. Limited opportunities for gaining research experience and receiving research
grants constitute major problems in limiting the advancement of minorities in the pipeline and into
the workforce.

Recommendations
NSF should support partnerships between two- and four-year colleges to expand the educational
spectrum of STEM courses for minority students in 2-year colleges; conduct research to discern
what barriers prevent minorities from entering graduate schools; and develop mentoring programs
to retain minority students in graduate studies. Also, NSF should help to double by the year 2000
the number of STEM doctorates awarded to minorities. NSF needs to increase representation of
Native Americans on CEOSE. This would help to provide the Committee with further insight and
guidance in addressing cultural barriers that Native Americans students encounter in seeking a
STEM education.
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Workforce Findings: 1993-2002
Minorities remain underrepresented in the STEM workforce inside and outside of NSF. Efforts need
to be continued within NSF to increase awareness of talents and capabilities of minority scientists,
technologists, engineers, and mathematicians.

Recommendations
NSF should continue efforts to recruit and hire more minorities in professional STEM positions as
well as minority reviewers and advisors; consider the “center” model for its proposed Workforce
Initiative; award contractors for exemplary minority diversity programs; and examine policies and
practices at universities to identify ways to increase faculty advancement opportunities for minority
men and women. 

Current Intervention Findings: 1993-2002
Evaluation feedback shows that a number of existing programs aimed at increasing participation of
minorities in STEM are performing effectively.

Recommendations
NSF should continue to support effective programs targeted to minorities. NSF should also consid-
er replicating these programs nationally for greater impact.

Notable External Factor Findings: 1993-2002
The Supreme Court ruled in the 1995 Adarand Construction vs. Pena case that federal affirmative-
action programs using race or ethnicity criteria as a basis for decision-making are subject to the
same standard of review, “strict scrutiny,” previously applied to state and local affirmative action
measures, rather than the less restrictive “intermediate scrutiny” standard previously applied to
such federal programs. This decision led the U.S. Department of Justice to require all federal agen-
cies to review their affirmative action programs for potential legal risks. The outcome at NSF was
that some minority-focused programs were continued that could be justified under the “strict
scrutiny” standard. Other NSF minority-focused programs were reconfigured, so that they did not
exclude access by non-minorities, and some minority-focused programs were eliminated.

In 1998, NSF was challenged directly in a lawsuit on the constitutionality of the Foundation’s
Minority Graduate Fellowship program. After consultation with the Department of Justice, the pro-
gram was eliminated. In a press statement (PS 98-12), NSF stated that the lawsuit did not impose
any limitations on how NSF would structure its programs and that NSF would continue its commit-
ment to diversity. Also, NSF would develop a single Graduate Fellowship program that would include
an emphasis on outreach to underrepresented groups.

Recommendations
CEOSE recommended that NSF should continue its commitment to support greater diversity in the
STEM workforce.
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CEOSE Data Need Findings: 1993-2002
CEOSE continues to consult with SRS on ways to obtain disaggregated data for minority sub-groups
as well as with the Education and Human Resources Directorate for systematic evaluation data on
focused programs for underrepresented groups in STEM.

Recommendations
NSF should improve the capacity of SRS to collect demographic data on minority sub-groups with-
in the STEM pipeline, workforce and those involved in NSF grant programs. Also, the Foundation
should provide CEOSE with more evaluation data on programs for minorities as well as the other
underrepresented groups.

Table 3-5
CEOSE Findings Associated with Underrepresentation of Minorities in STEM 
as Stated during 1993-2002

CEOSE Findings 

There has been limited improvement in reducing the gaps in science and
mathematics test scores between minority and white high school students.
Poor quality science and mathematics teachers are found more in minori-
ty-populated schools. African Americans and Hispanics make up low num-
bers of science and mathematics teachers.

Large numbers of minority students attend two-year colleges with limited
STEM educational tracks. Although some progress has been made in
minority graduate enrollments, the numbers of African Americans,
Hispanics and Native Americans, for instance, entering graduate school is
disproportionately low. Low enrollment in Tribal colleges seems to be a
cultural issue requiring research. The number of minorities receiving doc-
torates in science and engineering remains low. There are well-trained
minority graduate students who lack mentoring and assistance to produce
publications. Minority colleges and universities are in need of infrastruc-
ture improvements to encourage and retain STEM students. The funding
rate for research proposals with minority principal investigators is below
average for NSF. 

continued
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CEOSE Findings 

The Census Bureau projects that in 2010, over two-thirds of the workforce
pool will be minorities. Minorities continue to be underrepresented in the
STEM workforce. NSF needs to be educated about STEM talents and
capabilities of minorities, and the access barriers faced by these groups.
The number of minorities entering the engineering field is low.

CREST (the minority-targeted resource center program) has shown effec-
tiveness in motivating and retaining minority students in STEM education-
al tracks. The HBCU Undergraduate Program (HBCU-UP) initiative
proved successful in enrolling minorities in STEM courses and helping
them to attain Bachelor’s Degrees. A high percentage of students who par-
ticipate in Research Experience for Undergraduates (REU) subsequently
go into STEM careers. And industry-sponsored programs, such as Lucent
Technologies’ Project GRAD, are effective in providing research experience
and employment for students.

Further legal challenges to affirmative action programs resulted in pressure
on NSF to eliminate or reconfigure some of its minority-focused efforts.

CEOSE continues to work with NSF’s Division of Science Resources
Statistics to obtain disaggregated data for minority sub-groups in STEM,
as well as with the Education and Human Resources Directorate for evalu-
ation data on focused programs.

Category

Workforce

Current
Interventions

Notable External
Factors

CEOSE Data Needs
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Persons with Disabilities
A summary of CEOSE findings related to persons with disabilities in STEM for the 1993-2002 peri-
od is presented in Table 3-6. 

Pre-college Findings: 1993-2002
High school is a critical point at which persons with disabilities make career decisions about STEM.
NSF further commits itself to improving conditions for disabled persons, and has conducted a study
on the barriers persons with disabilities encounter in STEM education.

Recommendation
NSF should continue its research on barriers and enablers for persons with disabilities.

Higher Education, Training, and Research Grant Opportunity Findings
In general, persons with disabilities are less likely to graduate from college, or pursue graduate stud-
ies in STEM areas. There are few disabled persons with a doctorate in science or engineering, and
most became disabled after starting their careers. Few NSF grants are awarded to persons with dis-
abilities.

Recommendations
NSF should increase staff/reviewer awareness and sensitivity to grant proposals from disabled per-
sons. NSF needs to support a wide variety of changes in education to better accommodate and
retain disabled persons in STEM pathways. Also, NSF should increase graduate student stipends to
$25,000 per year for the disabled as well as other underrepresented groups.

Workforce Findings: 1993-2002
Talents of persons with disabilities are underutilized in the STEM workforce, within and outside of
NSF. Many disabled scientists are over the age of 50.

Recommendations
NSF should ensure representation of persons with disabilities in the pool of grant reviewers as well
as staff throughout the Foundation. Given the number of disabled scientists with long careers, NSF
should use them as a resource to learn how to better accommodate and retain new disabled entrants
to the STEM workplace. 
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Table 3-6
CEOSE Findings Associated with Underrepresentation of Persons with
Disabilities in STEM as Stated during 1993-2002

CEOSE Findings 

Students with disabilities tend to make STEM career decisions in high
school. Disabled persons are less likely to complete high school. The
Education and Human Resource Directorate recently conducted research
on barriers encountered by persons with disabilities who pursue science
and mathematics education in high school.

Disabled persons are less likely to enroll in and graduate from a four-year
college. Graduate students with disabilities have special financial needs
that can interfere with their educational opportunities. There are few dis-
abled scientists and engineers with a doctorate. Only a few NSF grants are
awarded to disabled scientists and engineers. There is greater emphasis on
compliance with the intellectual-merit criterion than with the broader-
impacts criterion. 

Persons with disabilities are underrepresented in the STEM workforce,
inside and outside of NSF. There is a low percentage of STEM faculty with
disabilities. Workplace facilities and technologies that are not disabled-
friendly negatively impact on employment rates of persons with disabilities
in STEM fields. A majority of disabled persons employed in STEM posi-
tions is over the age of 50, and for the most part became disabled after
they began their STEM careers.

Program for Persons with Disabilities (PPD) is effective in facilitating
access to education and employment. NSF Mentoring Initiatives have
proven effective. Budget constraints have been placed on programs for
persons with disabilities.

Passage of the Americans with Disabilities Act may help to facilitate the
installation of facility and assistive technologies for disabled persons in
STEM. 

CEOSE has worked with SRS to gather data on disabled persons in STEM
and has obtained some data on this group in STEM education. Additional
data are still needed on members of this group within the STEM workforce.

Category
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Current Intervention Findings: 1993-2002  
The Program for Persons with Disabilities is proving to be effective in helping to increase and retain
disabled persons within STEM education and employment.

Recommendations
NSF should continue support of these programs and expand their capacity to accommodate even
more disabled persons who are motivated to seek STEM education and employment.

CEOSE Data Need Findings: 1993-2002
CEOSE continues to be in need of evaluation data on programs aimed at persons with disabilities in
STEM education and employment areas. While SRS has worked very hard to respond to the data
needs of CEOSE, still further progress must be achieved to obtain sufficient disaggregated data on
this underrepresented group.

Recommendations
Program initiatives for persons with disabilities in STEM should be assessed and findings made avail-
able to CEOSE. Also, NSF should improve its collection and reporting of disaggregated data on dis-
abled persons involved in STEM.

Outcomes of CEOSE Recommendations
Period from 1980 to 1992
During its first 13 years (1980-1992), CEOSE garnered
and reviewed an extensive amount of information bear-
ing on the many factors that contribute to the under-
utilization of women, racial/ethnic minorities and per-
sons with disabilities within the STEM fields. Based on
this information, and in consultation with NSF staff,
CEOSE made numerous recommendations to the Foundation to improve education, training,
employment, and career advancement opportunities for these underrepresented groups.

Partly in response to these recommendations, NSF began to increase its portfolio of diversity initia-
tives and programs during the 1980-1992 period. The programs reported in this section are only
those which came about or were enhanced as a result of a CEOSE recommendation. These programs
do not include all of NSF’s programs. 

Some specific examples of the impact of CEOSE’s recommendations include the following: Based on
its findings about the lack of opportunities for women faculty to engage in major research, CEOSE
recommended that NSF provide support to encourage women science faculty to pursue research
projects at major research institutions through the Visiting Professorships for Women program

CEOSE succeeded in fact-finding and made

numerous recommendations to NSF to

increase the diversity of the science and engi-

neering workforce. NSF established a number

of new programs to increase diversity in STEM.
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(1986). CEOSE also urged the Foundation to support initiatives that increase access of women to
mentorships and career information in science. This recommendation led NSF to establish the
Program for Women and Girls (1992), which focuses on providing mentorship, internship and other
career assistance for female high school and college students. For minority students, CEOSE recom-
mended that NSF support efforts to bridge the gap between high school and college and focus on
motivating minority students to pursue a STEM career. This recommendation helped spur the estab-
lishment of the Louis Stokes Alliances for Minority Participation (1991) grant program, which pro-
vides support for inter-institutional alliances to increase the number and academic performance of
undergraduate minority students in science and engineering. In light of the large enrollment of
minority students, particularly African Americans, at Historically Black Colleges and Universities,
CEOSE prompted NSF to consider providing expanded grant support to improve the research infra-
structure of HBCUs as a way to encourage more minority students to pursue an education in a STEM
field. This strategy was also intended to enhance the research capabilities of HBCU faculty and grad-
uate students. In 1987, NSF established the Centers for Research Excellence in Science and
Technology (CREST), which provides funds to upgrade the research capacity of minority-serving
institutions. 

NSF success with establishing and sustaining some women-focused programs was, however, mixed.
Major programs that were undertaken prior to and during 1980s had proved to be cost effective in
preparing women and minorities for STEM, but were either under-funded or eliminated. These pro-
grams included, for example, the Women’s Career Workshops, Science Career Facilitation, Women’s
Re-entry, and Visiting Professorships for Women (all designed to motivate and encourage women
to seek STEM careers). The Career Workshop and Re-entry programs were eliminated by 1982
because of budget constraints.7

NSF subsequently replaced or expanded upon the programs that were eliminated or downsized.
These included the Research Grant Opportunity program to support women seeking STEM research
grants from NSF. Minority women were given access to Research Improvement in Minority
Institutions and the Minority Research Initiation, two new programs aimed at improving the research
infrastructure of minority institutions and the research experience of minority graduate students.8

Following the middle 1980s, NSF continued to support the Women’s Visiting Professorships and
Research Grant Opportunity, Research Improvement in Minority Institutions and Minority Research
Initiation programs.9

Although CEOSE continued throughout the 1980s to push for program support for the disabled,
its efforts resulted in only a few programs aimed at increasing the participation levels of persons with
disabilities. Finally, in 1991 NSF created the Program for Persons with Disabilities, a demonstration
project to fund initiatives that reduce structural barriers to education and employment facilities for
persons with disabilities. 

7 Annual Report of the National Science Foundation Committee on Equal Opportunities in Science and Engineering, October 1982, 
p. 20.

8 Ibid., p. 10.
9 Third Report of the National Science Foundation Committee on Equal Opportunities in Science and Engineering, April 1986, p. 13.
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Changes in STEM Participation
As NSF continued during the 1980s and early 1990s to initiate new programs and program changes
to increase participation of underrepresented groups in STEM, the number of women and minorities
entering the education pipeline and attaining undergraduate and graduate degrees in science and
engineering increased.10 However, little or no change in the demographics of the STEM workforce
occurred for these groups, as reflected in statistics reported in NSF’s annual report: Women,
Minorities, and Persons With Disabilities in Science and Engineering: 2000. According to this
report, many of the workplace conditions that existed in 1982 existed into the 1990s. For women,
the same issues of lack of access to training and parity in employment that were underscored in the
CEOSE findings of 1981 persisted and were underscored in the Committee’s 1992 findings. CEOSE’s
recommendations to NSF also essentially remained the same throughout the 1980s and early
1990s.

For minorities, the lack of access to education and employment opportunities, as well as lack of dis-
aggregated data for finer programming to meet the needs of minorities continued to top the list of
CEOSE’s findings in 1981 and 1992. Therefore, recommendations to improve the situation for
minorities remained essentially unchanged throughout this period.

For persons with disabilities, the scenario was the same. The major findings in 1982 and 1992 were
limited access to education and employment opportunities, lack of accessibility to facilities and tech-
nologies, and lack of data on the needs and achievements of disabled persons. Once again, the rec-
ommendations for corrective actions for this underrepresented group remained unchanged
throughout the first 13 years of CEOSE.

It became increasingly clear to the members of CEOSE that although NSF had initiated a number of
program interventions, significant changes in workforce participation levels for underutilized groups
would require time. The very process of educating and training scientists and engineers is in itself
time consuming. Given the re-occurrence of the same or similar findings and recommendations,
CEOSE needed to adopt a long-term view and strategy for change. CEOSE’s journey toward greater
diversity in STEM, therefore, assumed a new plan of navigation. In 1992, CEOSE began to formulate
its recommendations in terms of long range goals with measurable guideposts. For instance, instead
of simply urging NSF to support efforts to increase employment and education opportunities in
STEM, it recommended that NSF support efforts to triple the number of minority science and math-
ematics teachers by the year 2000; double the number of women science faculty by the year 2000;
and, reduce the achievement gap in science and mathematics between males and females as well as
between whites and racial minorities by one-half by the year 2010.11 This approach was in keeping
with the NSF’s strategic planning and performance process, which was initiated the following year,
pursuant to the Government Performance and Results Act of 1993 (GPRA).

10 Science and Engineering Degrees: 1966-2001 (gender data); and Women, Minorities, and Persons with Disabilities in Science and
Engineering. 1982 (race data). National Science Foundation.

11 Goals for The Coming Years: Committee on Equal Opportunities in Science and Engineering, 1992, p. 6.
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Period from 1993 to 2002
The second decade of CEOSE witnessed a continuation of the same concerns that were document-
ed during the initial years of CEOSE.12 Lack of or limited access to education, training and employ-
ment opportunities in science and engineering continued to be major concerns for women, minori-
ties, and persons with disabilities. Throughout the 1993-2002 period, CEOSE continued to urge
NSF to maintain its support of policies and programs that specifically address the performance goals
established in 1992 to help increase the participation levels in STEM. In addition to programs specif-
ically targeted to underrepresented groups, CEOSE also recommended that diversity efforts be
embedded within all directorate programs of NSF in order to mainstream diversity within the
Foundation. Evaluation of NSF’s programs was also of major concern to the Committee. Without
evaluation data, it was difficult for CEOSE to discern what was working and was not and where
improvements should be made in the programs to maximize their impact.

In response to CEOSE’s recommendations, NSF continued to expand its programs and policies to
support equal opportunities in STEM. The Foundation funded several new programs recommended
or endorsed by CEOSE. These programs included:

■ Urban Systemic Initiatives, a pre-college program that targets high schools in 28 cities;

■ Louis Stokes Alliances for Minority Participation, a multidisciplinary undergraduate pro-
gram designed to help increase minority undergraduates in the sciences;

■ Research Experiences for Undergraduates, a program for all groups that provides hands
on training in research;

■ Program for Disabled Persons, which provides an array of services to assist disabled stu-
dents with training in research and other assistance;

■ Centers of Research Excellence in Science and Technology, a program that supports
improvements in research infrastructure in minority institutions;

■ Graduate Teaching Fellows in K-12 Education, a program that partners graduate STEM
students with K-12 teachers to improve teaching quality in science and mathematics in
middle and high schools; 

■ Professional Opportunities for Women in Research and Education, a program that sup-
ports activities to promote the development of scholarly leaders in research; 

■ Integrative Graduate Education and Research Traineeship, a program that provides
hands on experience in state-of the-art research methodologies and technologies; and 

■ ADVANCE, a program designed to help women prepare for leadership roles in STEM aca-
demia and business.

12 The 1992 performance goals are listed in Appendix D of this report: Assessment of CEOSE Findings and Recommendations for
1991-1992.
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Some of these program initiatives have demonstrated varying degrees of effectiveness. While CEOSE
endorsed many of the programs based on their potential or available evaluation data, the Committee
has requested that more systematic evaluation feedback be provided in order to further discern the
effectiveness of these programs and their impact on participation rates.13

A major policy effort was initiated in 1997, when NSF introduced a change in the merit-review process
for grant applications (broader-impacts criterion). As noted earlier in this report, the broader-impacts
criterion requires that applicants specifically address the broad societal impact of their proposals,
which includes how the proposed project would help increase participation of underrepresented
groups in STEM. CEOSE recommended that diversity as a broad impact concern be included in the
broader-impact criterion policy.

Initially, this merit-review policy met with some resistance and misunderstanding on the part of
grantees. CEOSE’s findings clearly showed that the compliance with the broader-impacts criterion
needed to be better enforced. As a result of the Committee’s urgings, the NSF Director issued in
2002 Important Notice 127, which requires grant applicants to respond to broader-impacts criteri-
on in the Project Summary as well as in the Proposal Description sections of all grant applications,
and that failure to do so would automatically disqualify the proposal from consideration.

In another policy change that was part of its GPRA strategic plan, NSF set specific goals to increase
diversity throughout the Foundation. According to a 1999 report from NSF’s Committee of Visitors,
NSF generally met its internal organizational diversity goals.14 Broader-impacts criterion and the new
GPRA staffing goals are examples of NSF’s policy enhancement actions.

Changes in STEM Participation
During the second decade of CEOSE, some improvements
occurred in the level of participation of underrepresented
groups in STEM education. As shown in Table 3-7, the per-
centage of Bachelor’s Degrees in science and engineering
awarded to American women increased significantly
between 1993 and 2001 from 45.3% to 51.1%. The percentage of doctorates awarded to American
women increased from 36.3% to 42.2%. During this same period, the percentage of Bachelor’s
Degrees awarded to underrepresented minorities also increased. African Americans awarded a bache-
lor’s grew from 6.5% to 8.6%, Hispanics from 4.9% to 7.3%, and Native Americans, from 0.5% to
0.7%. The percentage of doctorates awarded to these minority groups also increased between 1993
and 2001. The increase for African Americans was from 3% to 4.3%, for Hispanics, from 3.2% to
4.1% and for Native Americans, from 0.2% to 0.5%. However, the percentage of African Americans,
Hispanics, and Native Americans awarded a doctorate in STEM remained low, compared, for exam-
ple, to white Americans who were awarded 82.7% of the STEM doctorates in 1993 and 78.1% in
2001. 

13 Committee on Equal Opportunities in Science and Engineering-2000 Biennial Report to The United States Congress, p. 37.
14 Ibid., p. 38. 

Participation in STEM education improved

for women and underrepresented minorities

between 1993 and 2001.
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Finally, the employment data in Table 3-7 show that women and underrepresented minorities only
marginally increased their presence in the science and engineering workforce between 1993 and
2001. The percentage of women in the STEM workforce increased from 22.9% to 25.4%, African
Americans from 3.6% to 4.4%, Hispanics from 2.9% to 3.4%, and Native Americans/Alaskan
Natives from 0.2% to 0.3%.
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Table 3-7
Selected Indicators of Change in STEM Participation of Women and
Underrepresented Minorities among U.S. Citizens and Permanent Residents:
1993 versus 2001

1 Women, Minorities, and Persons with Disabilities in Science and Engineering: 2002. National Science Foundation, page 160-2, 
Table 3-15.

2 Same source as Note1, page 227, Table 5-16.
3 Same source as Note 1, page 249, Table 6-1. Percentage includes all women in U.S. S&E workforce, and may therefore be an over-

estimate of women who are U.S. citizens and permanent residents.
4 Same source as Note 1, pages 160-165, Tables 3-15 and 3-16. 
5 Same source as Note 1, page 227, Table 5-16.
6 Same as Note 3.
7 Women, Minorities, and Persons With Disabilities in Science and Engineering: 2004, page 56, Table C-13.
8 Same as Note 5.
9 Same source as Note 7, page 176, Table H-1. Data are for 2000.
10 Same source as Note 5, pages 46-47, Table C-6.
11 Same source as Note 5, pages 147-148, Table F-11.
12 Same as Note 9.

Indicator Percent Percent 
1993 2001

Women awarded a Bachelor’s Degree in S&E 45.31 51.17

Women awarded a doctorate in S&E 36.32 42.28

Women scientists and engineers employed in S&E workforce 22.93 25.49

Bachelor’s Degree in S&E awarded to:

- African Americans 6.54 8.610

- Hispanic Americans 4.9 7.3

- Native Americans/Alaskan Natives 0.5 0.7

Doctorate in S&E awarded to:

- African Americans 3.05 4.311

- Hispanic Americans 3.2 4.1

- Native Americans/Alaskan Natives 0.2 0.5

Scientists and engineers employed in S&E workforce:

- African Americans 3.66 4.412

- Hispanic Americans 2.9 3.4

- Native Americans/Alaskan Natives 0.2 0.3
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CONCLUSIONS 
To address the shortage of scientists and engineers and the underutilization of women, minorities,
and persons with disabilities in the STEM workforce, Congress enacted the Science and Engineering
Equal Opportunities Act in 1980. The law authorized the National Science Foundation to seek and
support ways to improve the participation of these underutilized groups in science and engineering.
The Foundation was also authorized to establish the Committee on Equal Opportunities in Science
and Engineering (CEOSE). The specific purpose of CEOSE is to advise the Foundation based on its
findings and recommendations.

The aim of the present study was to review and summarize the findings and recommendations of
CEOSE during the period of 1993 and 2002, as well as the Committee’s first 13 years of operation.
Overall, CEOSE has succeeded over the last two decades in its mission to gather quality information
about the underrepresented groups in science and engineering and to formulate recommendations
for the Foundation to consider in its quest to help increase the size and diversity of the country’s
pool of scientists and engineers. Three major questions guided the study. The answers obtained to
these questions are as follows:

What was the nature of the CEOSE findings and recommendations?
The overarching problem faced by the underrepresented groups has been the lack of access to edu-
cation, training, and employment opportunities within the science, technology, engineering, and
mathematics (STEM) fields. During both the periods from 1980 to 1992 and 1993 to 2002, CEOSE
continued to collect a plethora of research data, statistics, and expert testimony on the extent of
and reasons for the underrepresentation of women, minorities, and persons with disabilities within
the STEM professions. These findings have not only broadened the Committee’s understanding of
the underrepresentation problem, but have also increased CEOSE’s insights into the access barriers
that hinder the utilization of scientific talent within America’s diverse citizenry.

CEOSE’s overall recommendations to the Foundation during the period under study were based on
its findings that (1) unless underutilized groups of Americans are prepared as scientists and engi-
neers, the country’s scientific infrastructure, economic advancement, and national security will be in
jeopardy; and (2) policy and program plans to improve the preparation and employment of the
underrepresented groups should be further supported and evaluated.

Were there any significant changes in the response of NSF to CEOSE recom-
mendations during the period under study? 
Because of the relative sameness of CEOSE’s findings, the Committee’s recommendations also
remained relatively unchanged during the last ten years under review. Actually, the Committee con-
tinued to make virtually the same major recommendations that it made during its beginning, name-
ly, that greater and sustained attention needs to be paid to removing barriers faced by women,
minorities, and disabled persons who want to enter the science and engineering professions.
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CEOSE continued to urge the Foundation to provide the Committee with more and better data on
the underrepresented groups, particularly persons with disabilities. While the Foundation has made
significant progress in its data collection efforts, more disaggregated demographic data, especially
on small populations, are needed to better focus the Committee’s efforts.

Recommendations made by the Committee are reflected in several changes in diversity-related NSF
policies and programs, especially during the 1993 to 2002 period. Some of these changes were (1)
initiation of new NSF policies to increase numbers of grant applicants from the underrepresented
groups; (2) revision of the merit-review system to encourage grant applicants to address issues of
broader social impact, including diversity; (3) development of NSF staff awareness initiatives; and
(4) holding NSF directorates accountable for their efforts to increase participation levels of under-
represented groups in NSF-supported programs.

The Foundation added many programs between the early 1990s and 2002 in areas of CEOSE con-
cerns about program interventions. These programs targeted a wide spectrum of problem areas, e.g.,
lack of quality science and mathematics teachers in middle and high schools; unavailability of infor-
mation in high schools and colleges about STEM careers; absence of mentors and role models for
women, minority, and disabled science and mathematics students; low number of doctorates award-
ed to women, minorities, and persons with disabilities; deficiencies in the research infrastructure of
minority-serving institutions; lack of accessibility for disabled persons to facilities and technologies;
and lack of parity between women and men, as well as majority and minority faculty in the science
and engineering departments of our universities. 

Some of these programs were evaluated and found to be effective in realizing their particular objec-
tives. Others are currently being evaluated. But, the question remains as to what impact these inter-
ventions have had on the participation rates for women, minorities, and persons with disabilities in
the STEM pipeline and workforce. Further research is needed to answer this question.

Were there any changes in the participation of the underrepresented groups
within the science and engineering fields?
Between the early 1990s and 2001, both women and minorities increased their participation in sci-
ence and engineering education. (see Table 3-7). There were no reliable data to determine the
change in the participation of persons with disabilities within STEM.


