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PREFACE

In late 1994, the Office of Naval Research (ONR) asked the National Research Council (NRC) to provide
advice on how to ensure diversity in its future science and engineering work force in order to meet the needs of
anticipated naval science and engineering specialties. The NRC Naval Studies Board and the Office of Scientific
and Engineering Personnel, through its Committee on Women in Science and Engineering, convened a one-day
planning meeting to discuss an appropriate response to this request. At that meeting, Dr. Fred Saalfeld, Deputy
Chief of Naval Research, suggested that the NRC might examine (1) how to increase diversity within ONR
headquarters and thus indirectly within the Navy Laboratories, (2) how to recruit women, minorities, and persons
with disabilities to ONR science and technology positions, (3) how to create a work climate in ONR that permits
individuals to reach their full professional potential and to enter management ranks, and (4) how ONR's
educational programs can be used to help increase the diversity of the long-term national pool of scientists and
engineers, as well as those at ONR.

These discussions led to the creation of a two-part study. Task 1 was to identify short-term activities that ONR
might undertake to address recruitment, retention and attrition, utilization, and career development of the women,
minority, and disabled scientists and engineers in its own science and engineering (hereafter referred to as S&E)
work force; to analyze the current work environment; and to identify examples of programs elsewhere that might
be used or modified for use at ONR.

Task 2 was intended to address the longer-term pipeline issues and to examine the effectiveness of ONR's
educational programs (its "corporate programs") in promoting diversity in the future national S&E work force and
at ONR. The committee was asked to review the origins, objectives, and effectiveness of these programs and to
determine how they might be modified to help increase the supply and availability of underrepresented scientists
and engineers.

While this study is in response to a request from the Office of Naval Research, the issue of how to increase
the diversity of a scientific or technical work force is a generic one. The committee believes most of the
recommendations contained in this report have applicability to other federal agencies as well, and many apply to
universities and industrial organizations trying to increase the diversity of their science and engineering work
force.

A few comments on the methodology and scope of the study are in order. The committee met four times to
analyze information and to deliberate. In addition, a subcommittee met separately to examine ONR's corporate
programs. The former Chief of Naval Research, the Deputy
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Chief of Naval Research, the Chair of the ONR Diversity Committee, and the Deputy Director of the Corporate
Programs Division all provided briefings.

The committee used a combination of quantitative and qualitative methods to gather information. Data on the
pools of scientists and engineers in the nation's work force potentially eligible for current or future positions at
ONR were generated from the 1993 Survey of Doctorate Recipients, the 1990-95 Surveys of Earned Doctorates,
and the 1993 National Survey of College Graduates, sponsored by the National Science Foundation (NSF) and
other federal agencies. ONR provided extensive data on the demographic, educational, and employment
characteristics of the 150 individuals in its S&E group, as well as samples of recent hiring actions.

A consultant to the committee conducted in-depth personal interviews with 71 of the 150 scientists and
engineers, 66 of whom also returned a written questionnaire concerning their attitudes towards a number of issues
related to diversity. Summaries of the interview results can be found in Appendix C.

The committee has attempted to gather information on successful diversity initiatives in organizations similar
to ONR. Although it could not provide a comprehensive overview of such initiatives within the time and budget
available, the committee did identify several examples of programs that can be adapted for use at ONR. In
reviewing ONR's corporate programs, the committee examined descriptive material, data on participants, and
sample program evaluations. It did not conduct an independent evaluation of each program.

Although early discussions with Navy representatives on the scope of the study indicated a desire to address
the Navy's scientific work force, subsequent discussions with ONR leadership established that the committee
should focus on the scientific and engineering work force in ONR, which consists of approximately 150
professionals housed primarily in its headquarters in Arlington, Virginia, who manage Navy research and
development funds. These program officers and their managers administer $1.4 billion annually and serve as a
principal interface between the Navy and the academic community. Changing this work force can have an impact
throughout the Navy's science and engineering community, including ONR's 5,400 principal investigators.

There are nearly 1,500 scientists and engineers who work in the Naval Research Laboratory (NRL), but they
are primarily practicing scientists and engineers, not managers of research funds. Although their qualifications and
backgrounds may be very similar to ONR scientists and engineers, their work activities are not. In consultation
with ONR therefore, the committee decided to exclude NRL personnel from the present study, except as a possible
pool for recruitment into ONR headquarters. References to ONR in this study are to ONR headquarters only.

For purposes of this report, "diversity" is defined as the presence of a significant number of women, members
of underrepresented racial groups, and persons with disabilities throughout the organization. "Significant"
presence is determined by the numbers of individuals in each of the above groups eligible for employment in ONR
positions. For ease of reference, the phrases "minorities and women," "underrepresented groups," and ''target
group(s)'' used in this report all refer
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to the three groups above, unless otherwise indicated.
The racial and ethnic groups targeted here are the primary groups that continue to be underrepresented in

science and engineering fields: U.S. citizens who are African Americans, Hispanics, and American Indians. Asian
Americans are not included since in most fields of science and engineering they are not underrepresented. Some
issues related to Asian Americans did surface in the interviews with ONR employees, however, and it was clear
that their experiences were not the same as whites. The committee recognizes that this categorization does not
capture the complexity of the situation. Not all Hispanic subgroups, for example, are underrepresented, while some
Asian Americans, like Pacific Islanders, are. Unfortunately, the data sources available to us do not permit a greater
level of detail.

The definition of "persons with disabilities" is also complex. For purposes of this report, the definition used
by NSF in its national surveys is applied: "individuals who have severe difficulty seeing, hearing, walking and/or
lifting or are unable to perform these tasks." While the national surveys do collect data on these individuals, the
numbers in any given field are very small.

In describing ONR's current science and engineering work force, the committee has not been able to provide
any detailed analysis by race or disability status as there is only one member of a minority group (an African
American) in the population of 150, and only three persons with disabilities, according to ONR records. The bulk
of the analysis, therefore, focuses on differences by gender. Data tables on the ONR work force are provided in the
appendixes wherever possible, but in some cases the data have been omitted or have been presented in aggregate
form to avoid the possibility of associating responses with specific individuals.
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In our world today, it is not enough for us and our students to acknowledge, in an abstract sense, that other
kinds of people, with other modes of thought and feeling and action, exist somewhere—unseen, unheard,
unvisited, and unknown. We must, in addition, extend ourselves in order to have direct contact with some
substantial portion of that larger universe. There must be opportunities to hear different views directly—face to
face—from people who believe them and embody them. Much can be learned from reading, from travel, and from
formal academic study. But little if anything can substitute for the experience of continued association with others
who are different from ourselves, and who challenge us even as we challenge them.

NEIL L. RUDENSTINE

PRESIDENT, HARVARD UNIVERSITY

1996
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EXECUTIVE SUMMARY

In late 1994, the Office of Naval Research (ONR) asked the National Research Council (NRC) to provide
advice on how to ensure diversity in its future science and engineering work force in order to meet the needs of
anticipated naval science and engineering specialties. Discussions led to the creation of a two-part study,
culminating in this report.

Part One of the report examines the characteristics of the science and engineering (hereafter referred to as
S&E) work force at ONR headquarters and in the national pools of experienced and recent S&E graduates. It also
examines recruitment and hiring practices at ONR and the current work environment for scientists and engineers.
It identifies short-term activities that the Navy can undertake to address recruitment, retention and attrition,
utilization, and career development of the female, minority, and disabled scientists and engineers in ONR's work
force.

Part Two of the report examines ONR's educational programs (its "corporate programs") and recommends
ways they can be strengthened to enhance their overall effectiveness. It also identifies ways these programs can
help increase the diversity of the nation's overall pool of scientists and engineers working in areas of relevance to
the Navy and, where possible, the diversity of scientists and engineers working at ONR.

The racial and ethnic groups targeted here are the primary groups that continue to be underrepresented in
science and engineering fields: U.S. citizens who are African Americans, Hispanics, and American Indians.
Because there is only one member of a minority group (an African American) in ONR's S&E work force and only
three persons with disabilities, the bulk of this analysis focuses on differences by gender.

PART ONE: INCREASING DIVERSITY IN ONR'S WORK FORCE

The Office of Naval Research has for 50 years been in the forefront of research and development in this
country, especially in the physical sciences and engineering. In some regards, however, ONR's status may be in
jeopardy. As ONR leadership recognized in requesting this study, the agency has not yet created a diverse work
force. In order to remain the premier R&D agency it has been, ONR must meet the challenge of diversity with the
same commitment and determination with which it pursues new research endeavors.
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The National Pool of Scientists and Engineers

The committee examined national data on both experienced and recently graduated scientists and engineers in
order to determine the number and characteristics of individuals most likely to be eligible for positions at ONR.
The pool of experienced S&Es included U.S. citizens who received a Ph.D. between 1960 and 1989 in one of the
following: biological sciences, engineering, mathematics and computer sciences, physical sciences, and relevant
fields within psychology, along with recipients of master's degrees in engineering during the same time period.

Overall, there are 40,400 Ph.D.s and 23,800 master's recipients who are women, underrepresented minorities,
or disabled persons in the national pools of experienced scientists and engineers. Women represent almost 15
percent of the Ph.D.s, ranging from 24 percent in the biological sciences to 9 percent in the physical sciences to 3
percent in engineering. Experienced African American, American Indian, and Hispanic Ph.D.s total 7,300 or
about 3 percent. The percentage of Ph.D.s in science and engineering who are disabled is less than 1 percent.

Among experienced engineers with master's degrees, women constitute 6 percent. Underrepresented
minorities are 2 percent of the population, and persons with disabilities less than 1 percent.

The data on degree recipients since 1990 show a much more diverse population. Women now receive 30
percent of the Ph.D.s in the fields under study here, including 22 percent in the physical sciences. They have also
doubled their share of the master's in engineering to 13 percent. Minorities have increased fairly evenly across
fields and now constitute nearly 5 percent of the total.

There are 18,500 female, minority, and disabled Ph.D.s who were educated between 1990 and 1995 in fields
of potential interest to ONR. In addition, there are 9,300 members of these underrepresented groups who received
master's degrees in engineering between 1990 and 1993. Combined with the population of experienced scientists
and engineers, the committee believes ONR has an increasingly rich resource from which to draw in the future for
its program officer and senior manager positions.

Onr's Current Science and Engineering Work Force

The scientific and engineering work force at the headquarters of ONR consists of 150 individuals. This work
force includes 19 members of the Senior Executive Service (SES) and 4 GS 16 chief scientists who, for purposes
of this study, will be grouped together and referred to as ''senior executives.'' It also includes 127 program officers
at the GS 13, GS 14, and GS 15 levels. The basic demographic characteristics of the work force are relatively
homogeneous. All 23 senior executives are white males. Of the program officers, 111 are male and 16 are female;
12 are Asian Americans and one is African American. Other than the one African American, there are no
underrepresented minorities. Three individuals report having physical disabilities.

As would be expected, the doctoral degree dominates the educational background of the work force,
especially at the higher grades. All but one senior executive hold a doctoral degree. Sixty-three percent of the male
program officers
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and 53 percent of the female program officers in the data base also have doctoral degrees.
With 78 percent of the work force, the physical sciences and engineering clearly dominate the fields of

employment, reflecting ONR's mission and its current portfolio of research and development activities. Forty-four
percent of the 16 women at ONR work in one of these two areas. Overall, 75 percent of the S&E employees work
at the GS 15 or senior executive level; half of the women work at this level (all GS 15s), with the other half
primarily at the GS 13 level.

The committee noted that a high percentage (79 percent) of employees listed the federal government as their
most recent employer prior to coming to ONR, mostly from the Navy. By contrast, only 8 percent of the
experienced Ph.D.s from underrepresented groups nationally, and 12 percent of the master's recipients in
engineering, work for the federal government. Three-quarters of these individuals work in academia or industry. If
ONR is to identify and attract female or minority candidates from the national pool of experienced personnel, it
will have to recruit more vigorously in these other sectors. Current ONR scientists and engineers who have had
some work experience outside the Navy could help in these efforts.

From 1994 to 1995, ONR hired 18 scientists and engineers: 11 men and 7 women. As a whole, both the
educational level and the grade of the males were higher than that of the females. ONR is to be commended for
successfully recruiting seven women in the past two years; these new hires represent almost half of the entire
female S&E work force. The agency needs to be careful, however, not to concentrate new women into positions
from which they are less likely to be promoted or rise to positions of leadership. The picture for minorities is not
so positive; none of the 18 recent hires was a member of a minority group, and the committee could not find any
evidence that ONR has yet risen to the challenge of finding and making the extra effort to recruit them.

In comparing the representation of women at ONR with those in the national pools of experienced and recent
scientists and engineers, the committee concludes that ONR meets or exceeds a reasonable goal of comparability
in the biological sciences, engineering, and math and computer science. Improvement is needed in the physical
sciences where only 3 percent of the ONR work force is female, compared with 9 percent in the pool of
experienced Ph.D.s, and in the cognitive sciences where ONR's 12 percent of women is significantly below the 34
percent in the national pool.

Assuming ONR maintains its current size, the hiring of an additional ten women would bring its overall
percentage of female scientists and engineers to 17 percent, comparable to the 15 percent in the pool of
experienced Ph.D.s and the 30 percent of recent doctorates. Separate efforts will need to be made to recruit or
promote at least two or three women (9-13 percent) into the senior executive ranks, regardless of field.

Because of the presence of only one underrepresented minority at ONR, little can be said about the
comparison of the ONR work force with the national pools. Across all fields, a minority population at ONR of five
to six scientists and engineers would approach the 3-4 percent in the overall pools.

EXECUTIVE SUMMARY 3

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e 
us

e 
th

e
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Building a Diverse Work Force: Scientists and Engineers in the Office of Naval Research

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/5837


Recruitment and Hiring

In order to understand recruitment and hiring, the committee examined current ONR practices and reviewed
13 "case files" of hiring actions completed in 1993-95. Recruitment efforts appear to be very uneven and quite
dependent on the preference of the selecting official, including whether there will be recruitment at all, how open
it will be, and how much advertising will be done. Positions that were advertised only in the Washington, D.C.
area, or restricted to individuals already in the Navy, had little chance of attracting a diverse pool of applicants,
especially for senior positions.

The committee could find little evidence of concerted efforts to bring women or minorities into the
recruitment pools. Advertising was generally limited to a few standard venues, some of which are mandated. Of
the nine cases where the job vacancy was advertised and the number of applications is known, the total number of
applications for many of these positions was surprisingly low: 210 total applications, or about 23 per position. No
minorities or persons with disabilities were hired for any of the vacant ONR positions, although no data were
available on how many were in the pool of applicants.

In their individual interviews, male program officers and senior executives expressed a number of opinions
about the recruitment and hiring of women and minorities. Many stated that ONR was "bending over backwards"
to promote diversity, but that there was an inadequate supply of minority and female applicants nationally. Others
expressed concern that hiring more minorities and women would dilute the strength of the ONR work force and
lower quality. Some stated that ONR could not compete successfully with industry or academia for minority and
women "stars." Others, however, believed that diversity will strengthen ONR and that more aggressive measures
need to be taken.

Female program officers generally believed that an adequate effort to recruit outside the organization was
rarely made. Others observed that women do not apply for senior-level jobs at ONR because they believe the
positions are "hard-wired" for men.

Although the number of cases is small, the picture drawn by recent hiring actions is not consistent with the
view expressed by some senior executives and program officers that ONR is "bending over backwards" to promote
diversity. ONR has made progress in recruiting a more diverse work force, but the committee believes there are
many resources that have not yet been tapped.

The Work Environment

The committee's understanding of the work environment for ONR scientists and engineers is based primarily
on 71 interviews conducted with employees by an outside consultant. In spite of long hours and the perception of
inadequate staff support, most ONR employees interviewed reported that this is the best job they ever had.

In general, the women were less satisfied than the men, except in the area of income. Many women believed
they are treated as second-class citizens, and some saw the work environment as hostile. White males generally saw
the environment as supportive. Most saw no difference in the treatment given to women and minorities from that
given to white males, and many
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believed that ONR was doing what it could to increase diversity. Whether fact or perception, such significant
differences in employees' views of the same organization are counterproductive and undermine the ability of the
agency to function as an integrated unit.

A number of program officers, especially women, described an atmosphere in job interviews, briefings,
meetings, and competition for funds that was adversarial or confrontational. Many senior executives were
emphatically committed to the adversarial approach to communication, stating that the ability to argue successfully
for one's budget priorities is essential in a sometimes hostile bureaucratic environment, and that imposing this kind
of hurdle on job candidates is important to finding the right people.

Whatever their mode of communication, a number of scientists and engineers do not relate to the prevailing
management style and perceive that they have a difficult time at ONR. Providing a work environment that is
supportive of all employees, not just those in the dominant groups, is critical to productivity.

ONR has initiated a number of activities in the past two years to increase the diversity of its S&E work force,
including a comprehensive diversity plan and a standing diversity committee. Significant strides have been made,
but much remains to be done.

Recommendations

•   The Chief of Naval Research should assume the responsibility to develop specific, numerical targets for
the hiring of women, minorities, and persons with disabilities into science and engineering positions at
ONR. These targets should be based on a periodic assessment of the underutilization of qualified
individuals from these groups, using data from national pools.

•   The Chief of Naval Research should appoint an external committee composed of individuals who are
experienced in the management of science and engineering and sensitive to the issues of diversity to
assist ONR in achieving its diversity goals. Reporting to the Chief of Naval Research, the committee
would meet periodically to review the targets ONR has set and to evaluate progress against those goals.

•   ONR should expand its recruitment efforts and improve the hiring process to increase the likelihood that
members of the target groups will learn about positions at ONR will apply, and will be given serious
consideration.

•   ONR should improve the work environment to increase productivity, to enhance employee development,
and to establish ONR as a place where women and minorities want to work.

PART TWO: USING ONR'S CORPORATE PROGRAMS TO ENHANCE DIVERSITY

Observations on Onr's Corporate Programs

Like most other mission agencies, the Office of Naval Research administers a substantial portfolio of
multidisciplinary research and education programs that support its mission as a whole. The purpose
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of these corporate programs is to increase the number of engineers and scientists engaged in technological efforts
of concern to national defense and, specifically, to the Navy. There are sixteen programs relevant to this
discussion, comprising an annual budget of $35 million. They include high school apprenticeships,
supplementation to research grants, graduate fellowships, support for postdoctoral researchers and young
investigators, and awards to bolster science and engineering at the Historically Black Colleges and Universities
(HBCUs) and Minority Institutions (MIs).

The committee was generally impressed with the breadth of educational programs ONR administers and with
the dedication of its program staff. While these programs do not directly address ONR's primary mission of
research and development, they are important to achieving that mission by helping to develop the scientists and
engineers who will solve the Navy's technical challenges in the future.

ONR's corporate programs are relatively young, typically beginning in the early 1980s as fellowship
programs. The HBCU/MI programs, especially, are only a few years old. The committee's impression is that these
programs evolved historically as the Navy perceived a need, or as Congress mandated a particular activity, and
while each is worthwhile in its own right, they do not necessarily form as coherent a set of programs as they
might. Some of the programs are extremely small; some are restricted to specific geographic areas like the
Washington, D.C. metropolitan area, which is close to ONR headquarters and several Navy facilities. Others are
limited to the HBCUs and a smaller number of MIs. They need to be related in a coherent structure to a single set
of goals and should reach science and engineering talent nationally.

Recommendations

•   ONR should create a single, coherent vision for the corporate programs, tied more closely to the mission
of ONR.

•   ONR should realign its corporate programs to provide a continuum of educational opportunities from high
school through postdoctoral study.

•   ONR should use broader criteria for recruitment and selection.
•   ONR should extend support for minority students and faculty beyond the Historically Black Colleges and

Universities (HBCUs) and Minority Institutions (MIs).
•   ONR should collect systematic data on program participants to allow for ongoing program evaluation.
•   ONR should use the programs for postdoctoral researchers to recruit more aggressively for potential ONR

employment.
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PART ONE

INCREASING DIVERSITY IN ONR'S WORK FORCE
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1

Introduction

The Office of Naval Research has for 50 years been in the forefront of research and development in this
country, especially in the physical sciences and engineering. Predating the National Science Foundation, ONR is
one of the oldest federal agencies whose mission is to fund external research and development in support of
national security needs. It continues today to be viewed as a premier R&D organization where the best science and
engineering is identified, supported, and applied to meet national security requirements.

In some regards, however, ONR's premier status may be in jeopardy. ONR, as a highly visible and powerful
organization, is not drawing on the full range of scientific and technical talent available to administer its
programs. As ONR leadership recognized in requesting this study, the agency has not yet created a diverse work
force.

ONR is not alone; many R&D organizations and federal agencies are struggling with this challenge. Private
corporations especially have long understood that the effectiveness and success of any organization is only as good
as its people, and that to become or remain a premier organization requires recruiting and retaining the very best
people from a wide range of backgrounds. No one ethnic group or gender has a monopoly on scientific talent or
potential. Thus, perpetuating homogeneity is intrinsically limiting. An R&D work force that, consciously or
unconsciously, excludes entire sectors of the population cannot be competitive with one that embraces the best
talents from all groups. In order to remain the premier R&D agency it has been, ONR must meet the challenge of
diversity with the same commitment and determination with which it pursues new research endeavors.

In building a diverse organization, ONR is far from being at a disadvantage. On the contrary, ONR is
uniquely positioned to access highly qualified individuals throughout the entire U.S. research and development
establishment. Through its broad responsibility of maintaining a window on R&D wherever it occurs, ONR has a
potential knowledge base of candidate personnel that far exceeds most organizations both in the public and private
sectors. ONR's access to universities and industry through an established network of over 5,000 principal
investigators, and its ready access to R&D agencies of the government, provide it with means to identify the most
capable female and minority scientists and engineers ranging
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from graduate students to established professionals at all levels. ONR to date has not capitalized on the potential
of this intrinsic resource in evolving to a diverse work force.

THE NEED FOR DIVERSITY

The rapidly changing human resources environment in the United States today portends significant changes in
the talent pool from which ONR will develop its future work force. In particular, women and ethnic minorities are a
growing component of the professional scientific community. It is, therefore, incumbent on ONR to establish
effective mechanisms to recruit and retain personnel from these groups and to develop a climate that is conducive
to integrating diverse employees into a more productive organization. In requesting a study, the leadership at ONR
has recognized this need.

But the intrinsic value of diversity to the vitality of a modem enterprise goes well beyond strictly
demographic considerations. The confluence of disparate points of view, the clash of ideas, and the multiplicity of
perspectives born of distinct cultural backgrounds, if managed well, can yield higher creativity and lead to greater
innovation, both of which are critical to the conduct of science.

Just as important as the utility of diversity is the need, in the committee's view, to overcome traditional,
institutionalized practices that, whether intentional or not, serve to exclude individuals on the basis of ethnicity or
gender. This country aspires to the principle of equality of opportunity, not only because of its inherent fairness,
but also because the pursuit of that principle helps to ensure that the widest possible range of human talent is
available for the nation's needs.

The changing American demographics are well known. According to the National Science Foundation
(1994), "[p]rofound changes are likely to occur in the composition of the U.S. population over the next half-
century" (p. 11). Assuming population growth were to continue at the current projected rate, researchers at the
Bureau of the Census estimate that

the total non-Hispanic white proportion of the U.S. population would decline from 76 percent in 1990 to 53 percent
in 2050. . .. [and] by 2012 more blacks than non-Hispanic whites would be added to the population each year. In
2030, the non-Hispanic white population would be less than half of the under-18 population... Over the following 20
years, American Indians, Asians and Pacific Islanders, Hispanics of all races, and blacks would together far
outnumber the total white non-Hispanic population of elementary school children, high school students, and new
entrants into college, the work force, and the military (NSF 1994, 11).

African Americans, Hispanics, and American Indians already comprise almost 40 percent of new births,
one-quarter of the overall labor force, 28 percent of the college-age population, and nearly 5 percent of new Ph.D.s
in the sciences and engineering. Women constitute more than 42 percent of the general full-time labor force, more
than half of the undergraduate enrollment, and 30 percent of the new science and engineering Ph.D.s. From the
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point of view of demographics, diversity is a fact and should be a defining factor in the work force of any
particular enterprise today.

In addition, diversity offers practical benefits to employers and other organizations. Several studies have
shown that, based on measures of performance such as creativity, quality of problem-solving, and effective
decision-making, heterogeneous groups, if managed effectively, have significantly higher potential than
homogeneous groups. In a brief but comprehensive review of research on the subject, Taylor Cox and Stacy Blake
(1991) summarize the findings from a number of such studies.

Rosabeth Moss Kanter (1983), for example, found that innovative companies consciously form
heterogeneous teams which generate a broad spectrum of ideas and a range of approaches to problems, thus
increasing the probability of novel solutions:

Note that it is not just any team that aids innovation but a tradition of drawing members from a diversity of sources, a
variety of areas. Innovating companies seem to deliberately create a "market-place of ideas," recognizing that a
multiplicity of points of view need to be brought to bear on a problem. It is not the "caution of committees" that is
sought—reducing risk by spreading responsibility—but the better idea that comes from a clash and an integration of
perspectives (p. 167).

Studies at the University of Michigan by Richard Hoffman and Norman Maier (1961) quantified the higher
probability of superior problem solving from groups with diverse personality characteristics and gender. They
found that "[h]eterogeneous groups produced a higher proportion of high quality solutions than did homogeneous
groups to three of the four problems with quality components," and that "Mixed-Sex groups tended to produce
higher quality solutions than did All-Male groups" (p. 407).

Susan Jackson (1989) has also summarized research on the greater contribution of groups with diverse
"personal attributes" to creative idea-generation and decision-making:

Several reviews coveting research on this topic have reached the conclusion that heterogeneous groups are more
likely than homogeneous groups to be creative and to reach high-quality decisions. . .. This finding holds for a variety
of personal attributes, including personality... types of training... and attitudes.
Studies of research scientists similarly have shown that groups with fluid membership are likely to be more
creative... even when groups are initially interdisciplinary. When scientists or interdisciplinary teams worked closely
together on a daily basis, within three years they were found to have become homogeneous in their perspectives and
approach to solving problems (pp. 148-49).

Examining diversity of opinion rather than personal characteristics, Charlan Nemeth (1986) conducted
controlled experiments to test the contributions of majority and minority influence on group decision-making. In
this context, "majority"
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refers to those in the group holding the prevailing view and "minority" to those holding a different view. Nemeth
found that

majorities foster convergence of attention, thought, and the number of alternatives considered. Minority viewpoints
are important, not because they tend to prevail but because they stimulate divergent attention and thought. As a
result, even when they are wrong they contribute to the detection of novel solutions and decisions that, on balance,
are qualitatively better. The implications of this are considerable for creativity, problem solving, and decision
making, both at the individual and group levels (p. 23).

Nancy Adler (1986) reports on studies of cross-cultural groups at the University of California at Los
Angeles, which demonstrated that "[m]ulticultural teams have the potential to become the most effective and
productive teams in an organization" because their members contribute "more and better ideas." Such groups are
"less likely to subconsciously limit their perspectives, ideas, conclusions, and decisions to that of the majority or
group leadership'' (pp. 110-11). At the same time, diverse groups have the potential to become the least productive
if not managed effectively. Mistrust, stereotyping, and poor communication can impede progress toward common
goals. Adler goes on to talk about how to manage cultural diversity for maximum effectiveness.

Cox and Blake (1991) also point out that diversity generates greater organizational flexibility: cultures and
structures that are less standardized, more fluid, more agile, more adaptable. Organizations with these attributes,
they point out, are essential in today's world and can react much more quickly to changes in the environment.

Examples of the value of diversity in science and engineering abound. The influx of women into biomedical
research has contributed substantially to understanding sexual differences in a wide range of diseases and health-
related pathologies. The presence of women in anthropology, bringing new approaches to the study of social
behavior in primates, led to major revisions in primatology. In physics, feminist thinking is making a contribution
to the reassessment of competing philosophies, traditions, and priorities (Whitten 1996).

In addition to internal benefits to an organization, diversity brings external ones. As non-whites increase, they
will make up a growing fraction of the voting public. Consequently, successful results in congressional
appropriations, the committee believes, will increasingly require credibility with legislators, not only on the basis
of quality, quantity, and societal value of output, but also with respect to hiring practices, equal opportunity, and
access to jobs at the agencies seeking funding. Those agencies perceived as closed, discriminatory, not reflective
of the taxpayer and voter population, or not earnest in pursuing diversity will have an added burden in maintaining
their funding.

Mirroring the diversity of one's clients or customers, the committee believes, reaps benefits for governmental
and commercial organizations alike. Ambassador Andrew Young, co-chairman of the 1996 Atlanta Olympic
Committee, offers an example of the political currency of diversity in the international arena. He compares the
experience of his Atlanta committee with that of the Miami World
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Cup Committee. Miami, one of the most diverse cities in America and an initial favorite for the World Cup
championship, formed a committee that was a subgroup of the Chamber of Commerce. All members were white
males. The decision-makers on the International World Cup Committee were appalled at the lack of representation
from the diverse population groups of Miami, and this is widely believed to have influenced the committee's
decision to go elsewhere. Two-thirds of the Atlanta Olympic Committee, on the other hand, were women. Also
represented were Asian Americans, African Americans, Hispanics, and others—virtually every constituent of the
Atlanta population. The 1996 Olympic Games brought substantial new revenue as well as immeasurable pride to
the Atlanta community.

Diversity is also important in recruiting new employees. Recruiting top scientific and engineering talent is
fiercely competitive, and the attributes of the existing work force are of paramount importance in establishing a
competitive position in hiring. The strongest candidates will be anxious to join a team of the highest caliber. Given
that diversity is a critical ingredient in work force quality, an agency with a homogeneous work force, or one
perceived as discriminatory, will find recruiting to be increasingly difficult. Even those white males with the
highest qualifications may be reluctant to come to an artificially homogeneous organization which limits their
opportunities to work on diverse teams and to acquire the skills that other employers require, including the
experience necessary to become effective managers of a diverse population.

THE CURRENT ENVIRONMENT

The committee's consideration of diversity in the S&E work force at ONR must be placed in the context of
the changing political and economic environment. The emphasis on working toward a balanced budget, together
with the removal of the USSR as a military threat to the United States, have led to a significant downsizing of the
nation's military forces. In this atmosphere, programs of every kind come under repeated scrutiny to see if they are
necessary, and long-term investment frequently falls prey to immediate needs. Neither the Navy nor ONR has been
immune to these forces.

In addition, ONR has recently undergone a major reorganization. The Navy previously segregated basic
research (6.1), applied research (6.2), and exploratory development (6.3) in separate organizational units: the
Office of Naval Research (ONR), the Office of Naval Technology (ONT), and the Office of Applied Technology
(OAT). In 1994 these three units were joined into a single organization in which program officers manage an
appropriately related mix of 6.1, 6.2, and 6.3 funds. An intent of the merger was to relate the objectives of 6.1
research much more closely to perceived developmental requirements of the Navy expressed through 6.2 and 6.3
programs. It has had a separate effect, however, of bringing together individuals with disparate educational and
work backgrounds who earlier managed either basic or applied research, but not both. The complexities raised by
this reorganization provide an important overlay on the environment at ONR.

The reduction in the size of military forces and the reorganization of ONR have also led to painful reductions
in grade of a
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number of individuals at the senior executive level. The resultant personnel freezes, lack of growth, and
uncertainty of the future tend not only to reduce turnover, with the consequent significant decrease in the
opportunity to make changes in the composition of the entire organization, but also to increase the highly
competitive struggle for diminishing program funds.

Despite these current circumstances or perhaps because of them—the committee believes that increasing the
diversity of ONR's work force is essential. An organization with fewer staff with more far-reaching
responsibilities is especially in need of finding and keeping the best talent to ensure that it is operating efficiently
and funding the most promising research and development efforts. Finding the best talent implies searching in the
complete pool of qualified individuals of whatever gender or ethnicity and not limiting that search to the
traditional white male population. The committee expects that both the quality and the diversity of the ONR work
force will be increased through greater efforts in this direction.

In addition, creating a healthy work climate will be equally important. Environments perceived as hostile or
unsatisfying for particular groups have very real, quantifiable costs in personnel turnover, retraining, absenteeism,
and lost productivity (Cox and Blake 1991). Training in making effective use of diversity will, therefore, be
essential. Both managers and employees must be able to understand differences, build group cohesiveness,
establish shared values, communicate across cultural and gender boundaries, and resolve conflicts. If ONR can
inculcate these skills in a work force that truly reflects the increasing diversity of the nation's S&E work force, it
will be well positioned to meet future challenges.
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2

Profiles of the Science and Engineering Work Force

THE NATIONAL POOL OF SCIENTISTS AND ENGINEERS

Before addressing the diversity of the ONR work force, it is important to understand the characteristics of the
overall national pool of scientists and engineers from which those individuals are drawn. Based on data on current
ONR employees and ONR's description of its expectations for hires, the committee identified a pool of U.S.
scientists and engineers which it believes contains those individuals most likely to be eligible for ONR positions
at the level of program officer or higher. This pool is limited to individuals with either a doctoral degree in a
relevant science or engineering field or a master's degree in engineering. It is further limited to those with U.S.
citizenship, a requirement of employment at ONR. The committee examined the characteristics of the overall pool
and, to the extent possible, the corresponding characteristics of the members of underrepresented groups. None of
these characteristics indicate an eligibility for or interest in work at ONR per se, but they do point to the types of
individuals who have the potential for a good match. With the exception of the data on recent Ph.D.s, these
numbers are estimates based on surveys of a representative sample of Ph.D.s and master's recipients currently
working in the U.S.

Because most scientists and engineers have several years of professional experience before joining ONR, the
committee focused its attention on the pool of individuals who received their degrees between 1960 and 1989.
Deemed to be of an experience level comparable to those currently at ONR, this group is described in the section
below entitled ''Experienced Doctorate and Master's Recipients." However, more recent degree recipients are by
now or soon will be of an experience level to make them eligible for ONR positions as well. The characteristics of
this pool are described in the section entitled "Recent Doctorate and Master's Recipients."

The pools of scientists and engineers described here cover all sectors of employment, including academia,
industry, and government, and all geographic regions of the U.S. This is the case even though, as the report
discusses later, some ONR recruitment efforts are restricted to the
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Washington, D.C. metropolitan area, and many ONR employees are hired from elsewhere in the Navy. In
addition, the committee recognizes that job mobility across geographic regions or across sectors of employment
may be limited for many scientists and engineers.

At the same time, though, the data do not permit identifying a pool of potential employees by field for a
specific geographic region or just for the Navy. Also, it is impossible to tell which individuals from other sectors
of employment should be excluded because they are not truly mobile. Finally, while acknowledging ONR's unique
job requirements, the committee believes that drawing from a broad national pool whenever possible can only
enhance the quality and diversity of potential job candidates.

Experienced Doctorate and Master's Recipients

Ph.D.S in Science and Engineering Fields

In order to identify the pool of underrepresented minorities, women, and persons with disabilities possibly
eligible to assume current management positions at ONR, the committee examined data from the 1993 Survey of
Doctorate Recipients (the most recent data were not available at the time of committee deliberations). In order to
match the pool to ONR's needs, only individuals with Ph.D.s in the following fields were included: biological
sciences, engineering, mathematics and computer science, physical sciences, and relevant fields within
psychology. Only U.S. citizens were included, and only those who indicated that they were currently working in a
field "somewhat related" or "closely related" to their Ph.D. field (91 percent of the total). In addition, only
individuals who received their doctorates between 1960 and 1989 were included. Data on this pool are presented in
Table Series A-1.

The overall pool of experienced Ph.D.s who meet the above criteria includes 228,400 individuals. Women
represent almost 15 percent (33,600) of the total pool of experienced Ph.D.s, ranging from 24 percent (16,200) in
the biological sciences, to 9 percent (5,900) in the physical sciences, to 3 percent (1,700) in engineering (see
Figure 2-1). The percentage of women is highest in psychology (34 percent or 7,600), but this field represents only 4
percent of the expertise of ONR's current work force.

There are 7,300 African Americans, American Indians, and Hispanics in this pool, comprising about 3
percent of the total. Like women, underrepresented minorities are represented in somewhat higher proportions in
psychology. Asian Americans and Pacific Islanders comprise 9 percent (21,000) of the overall pool, with the
highest concentration in engineering. Disabled persons represent less than 1 percent (1,500).

Within the physical sciences, the greatest number of women are in chemistry (11 percent or 4,000) and the
lowest number in atmospheric sciences (2 percent or 30) and physics (4 percent or 800), as depicted in Figure 2-2.
Although the numbers of underrepresented minorities in some of these fields are extremely small, they are
somewhat higher in chemistry (3 percent or 1,200) and physics (2 percent or 500).

There has been substantial growth in the number of female Ph.D.s over the past few decades. Among
graduates who received their degrees in 1960-64, women
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Figure 2-1
Experienced S&E doctorates by field, gender, race, and disability status.
Source: Table A-1.1

Figure 2-2
Physical science doctorates by field, gender, race, and disability status.
Source: Table A-1.2
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represented less than 5 percent (600), but they accounted for 25 percent (11,000) of 1985-89 graduates (see
Figure 2-3).

Except for Hispanics, Ph.D. degrees awarded to underrepresented minorities have increased only modestly
over this same time period. Degrees to African Americans, American Indians, and Hispanics together increased
from about 120 in 1960-64 to 1,700 in 1985-89, an increase from 1 to nearly 4 percent of the total. Since the late
1970s, there has been virtually no increase in the number of underrepresented minorities receiving Ph.D.s in these
fields.

The percentage of Ph.D.s in science and engineering who are disabled remained fairly constant at less than 1
percent between 1960 and 1989. Within that population, the numbers of individuals reporting disabilities were
higher in the earlier cohorts and lower in the most recent group. When asked on the 1993 Survey of Doctorate
Recipients, 340 of the 1965-69 graduates reported having a disability, compared to 170 of the 1985-89 graduates.
This is not surprising, given the fact that disability increases with age, and the former group is approximately 20
years older than the latter.

Some additional information is known about the characteristics of the target population through the 1993
Survey of Doctorate Recipients. There are about 40,400 individuals from the national pool of experienced Ph.D.
scientists and engineers who are underrepresented minorities, women, or disabled persons (see Table A-1.5

Figure 2-3
Percent female, underrepresented minorities, and disabled S&E doctorates: 1960-89.
Source: Table A-1.3
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). Half of this population (20,300) are employed in universities and four-year colleges, with another one-quarter
(10,000) employed in private-for-profit companies (see Figure 2-4). Only 3,000 (or 8 percent) are employed in the
federal government.

Of the 50 percent of the above target group employed in universities and four-year colleges, nearly half
(9,400) of those are in research universities. They are divided fairly evenly across academic ranks, with about 25
percent each among full professor, associate professor, and assistant professor. The remaining 25 percent are
instructors or adjunct faculty or hold non-faculty positions.

Attempting to understand what kind of work these individuals do is, of course, more difficult. However, 63
percent (25,300) of them report that they supervise others, and 79 percent (32,000) are involved in conducting
research or development.

Master's in Engineering

Information on the characteristics of experienced individuals with master's degrees in engineering was drawn
from the 1993 National Survey of College Graduates. As with the Ph.D.s, the pool contains only U.S. citizens
working in a field "somewhat related" or "closely related" to their field of

Figure 2-4
Underrepresented S&E doctorates by sector of employment.
Source: Table A-1.5
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study (72 percent of the total) who received their master's degrees between 1960 and 1989. Data are provided for
engineering as a whole and for the following five areas: electrical and computer science, mechanical and
industrial, civil and architectural, chemical, and other engineering fields (see Table Series A-2).

Women represent 6 percent (17,900) of this pool, with the highest percentage of women being in chemical
engineering (11 percent or 2,700) and the lowest in electrical engineering and computer science (4 percent or
3,900) (see Figure 2-5).

Underrepresented minorities are 2 percent of the population, or about 5,700 individuals. Persons with
disabilities constitute less than 1 percent, or about 1,300 individuals.

Since the early 1960s, women have increased their representation in engineering from 2 percent (400) of the
master's degree recipients in 1960-64 to almost 13 percent (8,700) in 1985-89 (see Figure 2-6). Minorities
(excluding Asian Americans) have increased from 200 to 2,000, to about 3 percent of the population. Experienced
master's degree engineers who reported having a disability in 1993 average 0.5 percent or less of the pool
regardless of when they received their master's degree, with the one exception of the earliest cohort of 1960-64
graduates (1.4 percent).

This population of engineers includes a pool of 23,800 experienced master' s-degree holders who are
members of the target groups (see Table A-2.3).

Figure 2-5
Experienced master's in engineering by field, gender, race, and disability status.
Source: Table A-2.1
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Figure 2-6
Percent female, underrepresented minorities, and disabled persons with master's in engineering: 1960-89.
Source: Table A-2.2

Seventy-two percent (17,100) of these engineers work for private-for-profit companies; 12 percent (3,000)
work for the federal government; and only 4 percent (1,000) work for universities and four-year colleges (see
Figure 2-7). As would be expected, almost two-thirds of them have over 10 years of professional experience, while
the other one-third have 5 to 10 years of experience. Eleven percent (2,700) of them indicate that they are top or
mid-level managers, executives, or those who manage other managers. Nearly 60 percent (14,000) of this target
population are engaged in conducting research or development.

Findings and Conclusions

Based on these data, the committee finds that, even though the percentages are low, there are a substantial
number of women, minorities, and disabled persons who are experienced scientists and engineers potentially
eligible for employment at ONR. At the Ph.D. level, the numbers of women are higher in the biological sciences
(24 percent) and lower in the physical sciences (9 percent) and engineering (3 percent). Even in physics, however,
the committee estimates that there are 800 Ph.D. women with the appropriate background for possible ONR
employment, and 1,600 female Ph.D.s in engineering. Among master's educated engineers, women are still a
small percent (6
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percent), but that proportion doubles among those educated in the late 1980s. In general, the numbers of eligible
women increase significantly among scientists and engineers who have completed their degrees in the past 10-15
years, providing many more potential candidates for ONR positions.

Figure 2-7
Underrepresented master's in engineering by sector of employment.
Source: Table A-2.3

The picture for minorities is less positive; they remain at about 3 percent (7,300) of the Ph.D.s and 2 percent
(5,700) of the master's engineers. Even among more recent cohorts (1985-89 graduates) they represent less than 4
percent (1,700) of the Ph.D.s and 3 percent (2,000) of the master's in engineering.

Overall, there are 40,400 Ph.D.s and 23,800 master's recipients who are women, underrepresented minorities,
or disabled persons in these national pools of experienced scientists and engineers. Three-quarters of them work in
academia or industry. Only 8 percent (3,000) of the Ph.D.s across all fields work for the federal government, with
the highest concentration (10 percent) in engineering. Among master's recipients in engineering, only 12 percent
(3,000) overall work for the federal government, with the highest concentration in civil and architectural
engineering (20 percent or 1,100). If ONR is to identify and attract candidates from the national pool of
experienced personnel, it will have to recruit more vigorously where most of those individuals are—in academia
and industry.
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Recent Doctorate and Master's Recipients

As mentioned above, ONR indicated to the committee that it did not hire new or very recent graduates for its
program officer or senior executive positions. However, the pool of recent degree recipients will soon become
eligible for ONR positions, and it is useful in planning a long-term strategy for increasing diversity to examine
some of the characteristics of this pool of potential ONR employees.

Ph.D.S in Science and Engineering Fields

For purposes of this study, recent Ph.D.s were defined as those receiving their degrees between 1990 and
1995, using data from the annual Survey of Earned Doctorates. As above, only U.S. citizens are included. Data
tables are available in Table Series A-3.

In contrast to the earlier cohorts, Ph.D. recipients in the early 1990s are more diverse (see Figure 2-8). Of this
population, 30 percent (16,700) are female, ranging from 15 percent (1,600) in engineering, 22 percent each in the
physical sciences (3,200) and math and computer science (1,100), to 41 percent (7,800) in the biological sciences.
Over half (3,000) of the new Ph.D.s in psychology are women.

Underrepresented minorities represent about 4.5 percent (2,400) of the new Ph.D.s, spread fairly evenly
across fields except for mathematics and computer science, which have 2.9 percent (135). Disabled persons
represent 1.2 percent (670) of the population. This percentage cannot be compared with the percentage of disabled
persons in the more experienced pool because the question is asked differently on the two surveys from which
these data are drawn (see the notes to Tables A-1.1 and A-3.1). In any case, the numbers in both pools are
extremely small.

Within the physical sciences, women represent 27 percent (2,000) of the chemists and 24 percent (500) of the
geologists, but still only 10 percent (400) of the physicists (see Figure 2-9). Non-Asian minorities (4 percent or
600) are represented in somewhat higher numbers in chemistry (5 percent or 300), as before, and less in physics (3
percent or 100). These data revealed about the same percent (1 percent) of disabled persons in the physical
sciences as in the five broad fields overall.

Nearly 18,600 Ph.D.s have been awarded in the past six years to underrepresented scientists and engineers
(see Table A-3.3). As is the case with all recent Ph.D.s, two-thirds of the degrees to members of underrepresented
groups came from institutions in four regions of the country: South Atlantic, Middle Atlantic, eastern North
Central, and Pacific. Research universities awarded 84 percent of the Ph.D.s to underrepresented scientists and
engineers, only slightly less than the 87 percent awarded to all Ph.D.s.

Master's in Engineering

Data on recent master's recipients in engineering are available from the National Survey of College Graduates
for 1990-93 only; 1994 and 1995 graduates are not included. AS with the Ph.D.s, U.S. citizens working in a field
''somewhat related" or "closely related" to their degree were included (see Table Series A-4).
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Figure 2-8
Recent doctorates by field, gender, race, and disability status.
Source: Table A-3.1

Figure 2-9
Recent doctorates in physical sciences by field, gender, race, and disability status.
Source: Table A-3.2
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The number of women receiving master's degrees in engineering in recent years has indeed increased; women
represent 13 percent (7,400) of the population in this newer cohort, while they were only 6 percent (17,900) of the
more experienced group (see Figure 2-10). Underrepresented minorities overall account for 4 percent (2,400).
African Americans represent 3.7 percent (2,100) of this population, compared to 1.4 percent (4,100) of the more
experienced group. American Indians and Hispanics, however, appear unchanged at less than 1 percent each. The
number of disabled persons in the survey sample for this population was too small to permit an estimate.

There are approximately 9,300 engineers who are in the targeted population (see Table A-4.2), educated
predominantly in electrical engineering and computer science or in mechanical and industrial engineering. As with
Ph.D. recipients, they received their degrees primarily from schools in the South Atlantic, Middle Atlantic, eastern
North Central, and Pacific regions of the U.S.

Findings and Conclusions

The data on degree recipients since 1990 show a much more diverse population. Women now receive 30
percent of the

Figure 2-10
Recent master's in engineering by field, gender, and race.
Source: Table A-4.1
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Ph.D.s in the fields under study here, including 22 percent in the physical sciences. They have also doubled their
share of the master's in engineering to 13 percent.

Minorities have increased fairly evenly across fields and now constitute nearly 5 percent of the total. African
Americans have made important strides among master's recipients in engineering; they represent 4 percent of
recent degree recipients. But American Indians and Hispanics have not increased measurably.

There are 18,500 female, minority, and disabled Ph.D.s who were educated between 1990 and 1995 in fields
of potential interest to ONR. In addition, there are 9,300 members of those underrepresented groups who received
master's degrees in engineering between 1990 and 1993. Combined with the population of experienced scientists
and engineers, the committee believes ONR has an increasingly rich resource from which to draw in the future for
its program officer and senior manager positions.

ONR'S CURRENT SCIENCE AND ENGINEERING WORK FORCE

This section describes the demographic, educational, and employment characteristics of the 150 individuals
who constitute the scientific and engineering work force at the headquarters of the Office of Naval Research. This
work force includes 19 members of the Senior Executive Service (SES) and 4 GS 16 chief scientists who, for
purposes of this study, will be grouped together and referred to as ''senior executives." It also includes 127 program
officers at the GS 13, GS 14, and GS 15 levels.

Most of the information is drawn from data on the entire ONR S&E work force of 150, compiled from ONR's
Office of Human Resources data base of February 1996. These data are presented in Table Series A-5.

Demographics

The S&E work force is relatively homogeneous in its basic demographic characteristics (see Figure 2-11).
All 23 senior executives are white males. Of the 127 program officers, 111 are male and 16 are female; 12 are
Asian Americans, and 1 is an African American male. Other than the one African American, there are no
underrepresented minorities. According to ONR records, three individuals report having physical disabilities.

As stated earlier, because Asian Americans are generally not underrepresented in the science and engineering
work force, most of this discussion groups them with their white counterparts. Because of the small number of
minorities and persons with disabilities, no separate analysis by race or disability status is useful.

The ON-R S&E population spans more than four decades in date of entry into college, which can be used as a
surrogate for age. Three-quarters of the work force entered college before 1970, putting them generally over age
45 (see Figure 2-12). As would be expected, 20 out of 23 of the senior executives entered college before 1970, and
11 entered college before 1960. Differences between the senior executives and GS 15s in age are negligible;
however, over half of the program officers at the GS 13 and GS 14 grades entered college after
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1970. Seven program officers did not enroll in college until after 1980.

Figure 2-11
ONR S&E employees by demographic characteristics.
Source: Table A-5.1

Findings and Conclusions

The data described above present a picture of a fairly homogeneous population. Like the national pools, the
majority of the 150 scientists and engineers at ONR are male, white, and age 45-65. By its sheer numbers and
similar characteristics, this group is likely to establish the dominant culture at ONR. By contrast, the 16 female
scientists and engineers, who represent about 10 percent of the population, are generally younger.

The absence of any women or minorities among senior executives is evident. It is understandable that most of
the senior managers would be white males, given the relatively small percentage of women and minorities in their
age cohort and the lack of turnover at ONR. At the same time, though, no women or minorities have been hired or
promoted into these positions, even when they did become vacant. Until senior executives become more diverse,
the message of diversity to the program officers will have a limited effect.

Education

The doctoral degree dominates the educational background of the work force, especially at the higher grades
(see Figure 2-13). All but one senior executive hold a
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Figure 2-12
ONR S&E work force year of college entrance.
Source: Table A-5.2
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doctoral degree. Two-thirds of GS 15s are educated to doctoral levels, though 11 (13 percent) have less than a
master's degree. Almost half of the program officers at the GS 13 and GS 14 levels hold doctoral degrees. Overall,
63 percent of the male program officers and 53 percent of the female program officers in the data base have
doctoral degrees.

Figure 2-13
ONR work force by grade and highest degree earned.
Source: Table A-5.3

Findings and Conclusions

Even with ONR's mixture of applied and basic research missions, the doctoral degree is still the preferred
degree. With all but one senior executive and over half of the program officers, holding a doctoral degree, it is
likely that promotional opportunities will be greatest among those with this advanced education. Women and
minorities who are hired without this degree will have, in the committee's opinion, fewer opportunities for
advancement (see section on "Recent Departures and Hires").

Employment Status

In order to compare ONR scientists and engineers with the national pool, the committee categorized them by
five broad fields of employment, based on the occupational codes defined by the Office of Personnel Management
(see note to Table A-5.1). The five fields are biological sciences, engineering, mathematics and computer
sciences, and cognitive sciences. Data on the field of doctoral or master's degree for ONR employees were not
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available. It is important to note that the field of employment at ONR does not necessarily identify the division or
department in which an individual works.

With 78 percent of the work force, the physical sciences and engineering clearly dominate the fields of
employment, reflecting ONR's mission and its current portfolio of research and development activities (see
Figure 2-14). Half of the senior executives work in the physical sciences (especially physics and oceanography);
the other half are spread fairly evenly across the other four broad fields: mathematics and computer science,
engineering, biological sciences, and cognitive sciences. Almost half (44 percent) of the program officers also
work in the physical sciences, with another 36 percent in engineering. The remaining 25 people (20 percent) work
in mathematics and computer science, biological sciences, and the cognitive sciences.

By contrast, the 16 women in ONR are spread across the five broad field areas as follows: 2 in the physical
sciences, 5 in engineering, and 9 in the other three areas. Looking at each field area separately, 3 percent of the
scientists and engineers in the physical sciences are women and 10 percent of those in engineering. By contrast,
one-third of those in mathematics and computer science (5 out of 15) and in the biological sciences (3 out of 10)
are women. Only one woman out of eight employees is identified as working in the cognitive sciences.

Table 2-1 illustrates the distribution of the S&E work force by grade. Three-quarters of the S&E employees
work at the GS 15 or senior executive level in each of the five field areas. Only half of the women occupy these
ranks. By contrast, 5 percent of the overall work force are employed at the GS 13 level, while 31 percent of the
women (all hired between 1990 and 1995) are GS 13s. As Figure 2-15 shows, women represent about 10 percent
of all S&E employees at the GS 14 and GS 15 levels. They account for 63 percent, however, of the GS 13
employees.

The overwhelming majority of scientists and engineers (140) started work at ONR since 1980. This includes
20 out of 23 of the senior executives, 94 percent of the male program officers, and all 16 of the women. Since
1990, seven of the senior executives have joined ONR, along with 36 (one-third) of the male program officers and
13 of the 16 women (see Table 2-2). Overall, 23 percent of the employees who

TABLE 2-1 Distribution of ONR Work Force Across Grades

Grade Total Male Female

Total 150 (100)% 134 (100%) 16 (100)

GS 13 8 (5%) 3 (2%) 5 (31)%

GS 14 28 (19%) 25 (19%) 3 (19%)

GS 15 91 (61%) 83 (62%) 8 (50%)

Sr. Executive 23 (15°) 23 (17%) 0 (0%)
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Figure 2-14
Total and female ONR work force by field.
Source: Table A-5.4
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began work at ONR since 1990 have been women, compared to 3 percent before 1990 (see Figure 2-16). ONR
has thus made progress in hiring women in recent years, but few are at senior levels.

Figure 2-15
ONR S&E work force by grade and gender.
Source: Table A-5.4

Promotional opportunities by gender are very difficult to assess since each case is different. Educational
background, job performance, time in grade, and personal preference may all affect an individual's opportunity for
promotion in ways which are difficult to measure. The differential data of "target grades" on male and female
program officers at ONR are significant. An individual's target grade is the highest grade to which the person can
be promoted from his or her current position without an open competition. The target grade for each

TABLE 2-2 ONR Hire Date by Gender

Grade Total 1965-79 1980-84 1985-89 1990-95

Total 150 10 32 52 56

Male 134 10 30 51 43

Female 16 0 2 1 13
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Figure 2-16
ONR start date.
Source: Table A-5.5
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position is set at the time of recruitment, based on the job responsibilities, and is indicated by the highest
grade listed in the job announcement. Individuals hired at less than GS 15, for example, may or may not have GS
15 as their target grade. For the GS 13s and GS 14s in this population, 16 out of 28 (59 percent) of the positions
held by men are targeted at GS 15, but only two out of eight (25 percent) of the positions held by women are
targeted at GS 15.

Women and men employed at the same grade level are similar to one another in terms of salary. The median
salaries for both male and female program officers range from $60,000 at the GS 13 level to $94,000 at the GS 15
level. The median salary earned by female program officers overall ($83,500), of course, is lower than that earned
by male program officers ($90,600), a reflection of the higher concentration of women at lower grades and
possibly of shorter time in grade.

Findings and Conclusions

ONR has hired a number of female scientists and engineers since 1990; 23 percent of the new hires in the
past six years have been women, including two in the physical sciences. The overall number of women, however,
continues to be small, especially in the physical sciences where the largest number of employees work. Although
the ONR program in the cognitive sciences is very small, the proportion of women is also low. This is surprising,
given the facts that six out of eight ONR cognitive scientists have their degrees in psychology and that over one-
third of experienced Ph.D. psychologists are women.

Employees are concentrated at the senior executive and GS 15 levels. Women tend to be concentrated at the
GS 13 level, partly because of their shorter tenure at ONR, but also because of the number of them who have been
hired in at that level. This fact, coupled with the smaller percentage of the women program officers who have
target grades of GS 15, suggests that promotional opportunities for women may be more limited.

Employment History

With help from ONR's Office of Human Resources, the committee was able to gather data on each
individual's most recent and second most recent previous employers. Although, in the interviews, program officers
stated that ONR scientists and engineers were recruited primarily from academia and industry, the data show that
the majority came to ONR from elsewhere in the Navy. Seventy-nine percent of the current work force listed the
federal government as their most recent employer prior to coming to ONR, and 61 percent listed the Navy (see
Figure 2-17). Only 10 percent came directly from academia and 11 percent from industry. Data on each
individual's second most recent employer show that nearly 70 percent came from the federal government, with 40
percent specifically from the Navy. Eighteen percent came from academia and 13 percent from industry.

The Navy was the most recent employer for 70 percent of the senior executives and 60 percent of the program
officers. Of the female program officers, 13 out of 16 (over 80 percent) listed the federal government as their most
recent employer, and half listed the Navy specifically. Ten specified the federal government as their second most
recent employer.
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Figure 2-17
ONR S&E work force by most recent previous employer.
Source: Table A-5.8

Despite the predominance of Navy experience, there are a significant number of ONR scientists and
engineers who have some work experience outside the Navy. Only 38 percent of the current ONR employees, for
example, worked for the Navy in both of their previous employment situations. The remaining 62 percent provide
experience and knowledge from a variety of employment sectors.

Findings and Conclusions

The committee noted that a high percentage of employees came to ONR from elsewhere in the federal
government, and especially from the Navy. This is in contrast to the description of the ideal program officer
offered by some ONR employees—a faculty member managing a research laboratory at a large university. The
expectation of previous Navy experience is understandable; ONR is part of the Navy, and its work must contribute
to solving the Navy's technical problems. At the same time, though, this expectation—whether explicit or implicit
—limits ONR's recruitment possibilities, especially among underrepresented groups since three-quarters of those
individuals work in academia or industry. The committee believes there might be ways to give new employees
experience in and orientation to the Navy without expecting prior Navy or federal employment.

The majority of ONR employees who have some recent work experience outside of the Navy constitute a
valuable resource for recruiting. Their knowledge of
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and contacts in academia and industry, or elsewhere in the federal government, could be very helpful in identifying
qualified candidates for ONR positions from these other sectors.

Recent Departures and Hires

The committee was able to collect some information on employee departures. Based on records supplied by
ONR, 87 scientists and engineers left ONR between 1988 and 1995. Seventy-eight of those individuals were white
males, 5 were white females, 2 were African American males, and 2 were Asian American males. The number of
departures has been fairly constant over this period—about 10 per year—with the exception of 1994 when that
number doubled because of the reorganization of ONR. Assuming a population of at least 150 scientists and
engineers during these years, the average annual attrition rate at ONR appears to be 6-7 percent.

The committee did not observe in these data a pattern of higher attrition among women or minorities than
among white males, although the numbers are extremely small. Nevertheless, the committee suggests that tracking
of attrition rates and exploring the reasons for employee departures through exit interviews can yield useful
information about the work environment and any potential challenges in recruiting replacements.

From its reorganization in 1994 through March 1996, ONR hired 18 scientists and engineers: 11 men and 7
women. They were hired into physical sciences, mathematics and computer science, engineering, and biological
science. For the physical sciences, the two women hires are the first to be employed as program officers.

The educational level of the men as a group is higher than that of the women, with eight males (73 percent)
but only three females (43 percent) holding doctoral degrees. Four men were hired at the senior executive or GS 15
level, compared with two women hired as GS 15s. Only two men were hired at the GS 13 level, while four women
were, including two Ph.D.s (see Figure 2-18).

Like their colleagues, these new ONR employees came generally from prior Navy employment. All but one
of the 18 recent hires listed the federal government as their most recent previous employer; one came from
industry. Eleven out of the 18 (61 percent) came directly from the Navy. Thirteen (72 percent) reported the federal
government as their second most recent employer, with two from academia and three from industry.

All of the female new hires came from federal employment. Five of the women had been already employed
by the Navy and temporarily assigned to work at ONR at the time of their hire (often called ''detailees''), including
both women hired at the GS 15 level. Three of the seven had worked in academia or industry previously.

Findings and Conclusions

Based on its review of the limited data available on recent employee departures, the committee concludes
that turnover is not high among the science and engineering personnel at ONR. This impression is reinforced by
comments made in the interviews to the effect that retention is not a large problem at ONR. There are a number of
very long-term employees, as
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demonstrated by the data on start dates at ONR and, once there, individuals tend to stay. The committee did not
attempt to interview scientists and engineers who had separated from ONR in recent years, but such an activity, if
done systematically, could yield important information about the work environment and suggestions for
improvements.

Figure 2-18
ONR S&E recent hires by start grade and gender.
Source: Table A-5.10

With regard to new hires, ONR is to be commended for successfully recruiting seven women in the past two
years, including two in the physical sciences, two in engineering, and three in mathematics and computer science.
These new hires represent almost half of the entire female S&E work force. The committee notes that, as a group,
these women were hired in at lower grades than the men, and more women were hired without the doctoral
degree. Although the numbers may be too small to indicate a pattern, ONR needs to be careful not to concentrate
new women into positions from which they are less likely to be promoted or rise to positions of leadership.

The picture for minorities is not so positive. There is only one African American and no Hispanic or
American Indian in the work force, and none of the 18 recent hires was a member of a minority group. Although
the number of minorities with appropriate backgrounds for these positions is small, they do exist, and the
committee could not find any evidence that ONR has yet risen to the challenge of finding and making the extra
effort to recruit them.
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OTHER POOLS

Naval Research Laboratory Personnel

Because so many ONR employees come from the Navy, the committee believes that a potential pool of
experienced scientists and engineers who also have Navy experience exists in the Navy laboratories, and especially
at the Naval Research Laboratory (NRL). Time did not permit an extensive investigation into the various Navy
research facilities, but the committee did review some basic demographic and employment data on women and
minorities at NRL. Individuals at the GS 12 level were included in this analysis since they could potentially be
eligible for positions at ONR as program officers.

Out of 1,677 scientists and engineers at the GS 12 through senior executive levels, 170 or 10 percent are
women (see Figure 2-19). The physical sciences and engineering clearly dominate NRL's activities with 90
percent of the S&E work force. Three-quarters of the female scientists and engineers work in the physical sciences
or engineering.

There are 44 individuals (less than 3 percent of the total) who are members of underrepresented racial or
ethnic groups: 22 African Americans, 16 Hispanics, and 6 American Indians. Thirty-eight (or 86 percent) of these
scientists and engineers work in the physical sciences and engineering, with the remaining 6 in mathematics and
computer science.

NRL appears to have a relatively large population of disabled scientists and engineers (nearly 8 percent or
130). However, this includes everyone who reports a disability, which is a more inclusive definition than that used
in the national surveys of doctoral and master's recipients.* Without further investigation, it is difficult to compare
these data on disabled persons with those from other sources.

In terms of grade level, female scientists and engineers are generally represented in fewer numbers as their
grades increase, ranging from 17 percent (80) of the GS 12s to 2 percent of the GS 15s (6) (see Figure 2-20). The
senior executive ranks, however, are an important exception to this pattern; there are 4 women at this level, all in
the physical sciences. These senior women, combined with their 6 female colleagues at the GS 15 level, would
appear to be a potential source of recruitment for ONR senior executive positions.

Underrepresented minorities also populate the lower grades in greater numbers, with 31 (or 70 percent) of
them in GS 12 or GS 13 levels. There are, however, 5 individuals at the GS 15 or senior executive level who
might be eligible for senior positions at ONR.

* Both the Survey of Doctorate Recipients and the National Survey of College Graduates define disabled persons as
"individuals who have severe difficulty seeing, hearing, walking, and/or lilting or are unable to perform these tasks." The
Survey of Earned Doctorates defines disabled persons as "those individuals who indicated that they had a disability."
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Figure 2-19
NRL S&E employees by field, gender, race, and disability status.
Source: Table A-6.1

Figure 2-20
NRL S&E employees by field, gender, race, and disability status.
Source: Table A-6.2
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Onr Principal Investigators

There are approximately 5,400 principal investigators (PIs) with contracts or grants funded by ONR. These
individuals have an ongoing, working relationship with ONR program officers and, by definition, are engaged in
work of interest to the Navy. They constitute, in the committee's opinion, a potential source of employees for ONR
that does not appear to have been tapped. They might come to ONR as permanent employees or through the
Intergovernmental Personnel Act (IPA), by which employees of organizations outside the federal government
undertake short-term assignments in federal agencies.

Unfortunately, the data on principal investigators do not contain information on their gender, race/ethnicity,
or disability status. A simple review of the names of the PIs, however, yielded a rough estimate that approximately
525 (or 10 percent) of them are women. Over half of these women were located in academia, with at least another
third in government (see Figure 2-21).

Findings and Conclusions

Both NRL employees and ONR principal investigators can serve as potential pools for the recruitment of
more women and minorities into ONR program officer

Figure 2-21
Female principal investigators by sector of employment.
Source: Human Resources Office, Office of Naval Research, 1996
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and management positions. Most have the necessary technical background, as well as desirable experience in or
with the Navy. Many may not be interested in giving up their research careers, of course, but no doubt some would
be. The population at NRL seems particularly promising, especially if recruitment efforts are focused on those
women, minorities, and disabled persons with doctoral degrees.

COMPARISON OF ONR EMPLOYEES WITH THE NATIONAL POOLS

There are a significant number of women and minorities, and a growing number of persons with disabilities,
among scientists and engineers who are or soon will be eligible for positions at ONR. Given the age, fields, and
background of the majority of ONR employees, however, it is not surprising that few of them are members of
these underrepresented groups.

First, the percentage of women, minorities, and persons with disabilities in the age cohort of most ONR
employees is small. Figure 2-22 compares the year of college entrance of ONR employees with doctoral degrees to
that of the national pool of experienced Ph.D.s (comparable data were not available for master's recipients).
Among Ph.D. scientists and engineers who entered college before 1970, the proportion of women in the national
pool does not exceed 15 percent. For each age cohort, the proportion of women in the ONR work force is still less
than that in the national pool, but the ONR percentages are comparable to those in the national pool for 1960-69
and 1970-79.

Second, proportional representation by these groups has historically been small in the fields of greatest
interest to ONR, namely the physical sciences and engineering. Among experienced Ph.D.s, the broad fields with
the lowest percentages of women are the physical sciences (9 percent) and engineering (3 percent). Among
experienced master's in engineering, women account for 6 percent.

Third, many ONR employees come from within the Navy or elsewhere in the federal government, which is
true for only a small percentage of the target group. As the data on the available pools indicate, three` quarters of
the underrepresented Ph.D.s who are likely to be eligible for ONR positions currently work in academia or
industry, as do about 76 percent of the master's-educated engineers. Less than 8 percent of these Ph.D.s, and 12
percent of the master's in engineering, work in the federal government.

Given these limitations, the committee concludes that ONR has done a reasonable job of hiring women into
its science and engineering work force. It has been less successful in hiring minorities, but its number of persons
with disabilities exceeds the percentage in the overall pools. Each of these groups will be examined in turn.

Representation of Women

Table 2-3 compares the number and percent of women currently in the ONR S&E work force with the
number and percent in the various national pools by field. In examining these data, it is important to remember
that, given the small numbers involved, percentages (especially in the ONR work force of 150 people) must be
used with caution. It would be unreasonable to expect ONR to attempt to match the percentage of women (or
minorities) in each
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Figure 2-22
National pool of experienced S&E and ON-R doctorate work force by year of college entrance and gender.
Source: Table A-1.4 and National Research Council, Special Tabulations, 1996.

PROFILES OF THE SCIENCE AND ENGINEERING WORK FORCE 42

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e 
us

e 
th

e
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Building a Diverse Work Force: Scientists and Engineers in the Office of Naval Research

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/5837


TABLE 2-3 Percent of Women in the ONR Work Force and National Pools by Broad Fields

Total Biological
Sciences

Engineering Mathematics
& Computer
Sciences

Physical
Sciences

Cognitive
Sci.* &
Psychology

Group # % # % # % # % # % # %

ONR 16 10.7 3 3
30.0

5 10.0 5 33.3 2 3.0 1 12.5

Experienced

Doctorate 33,553 14.7 16,246 23.7 1,653 3.3 2,159 11.2 5,925 8.6 7,570 34.0

Master's 17,865 6.2 -- -- 17,865 6.2 -- -- -- -- -- --

Recent

Doctorate 16,660 30.2 7,759 41.1 1,618 14.6 1,063 22.2 3,216 21.7 3,004 55.2

Master's 7,370 13.2 -- -- 7,370 13.2 -- -- -- -- -- --

NOTE: The national pool for cognitive sciences includes Ph.D.s in the following fields of psychology: cognitive and psycholinguistics,
comparative, experimental, industrial and organizational, personality, physiological, psychometrics, quantitative, social, and general.
SOURCE: Tables A-1.1, A-2.1, A-3.1, A-4.1, A-5.1
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of its fields to the percentage in the national pool. In addition, a suitable applicant for employment at ONR in a
particular group of fields (e.g., the physical sciences) will not necessarily have a degree in one of those fields.
Scientists in many areas, and engineers especially, tend to work in fields different from that of their graduate
education. With these caveats, the committee believes that Tables 2-3, 2-4, and 2-5 can help identify potential
areas of underutilization.

How well is ONR doing at achieving representation of women, by field, compared with national pools? The
box below summarizes the committee's findings.

The agency-wide representation of female scientists and engineers at ONR is good considering the age and
experience of the current work force. ONR has clearly made efforts in the past few years to recruit women, and the
ONR work force is now nearly 11 percent female, comparable to the percent of women in the national pools of
experienced scientists and engineers (6-15 percent). However, more effort is needed to recruit or promote women
into the higher management levels. Also, effort should be focused on the physical sciences where the
representation of women at ONR still lags behind the pool of experienced female Ph.D.s. The gap appears to be
easier to close in the cognitive sciences, given the larger representation of women in that pool.

Additional effort in the physical sciences and the cognitive sciences should pay off in the next five years,
especially with the percentage of women among recent

FIELD FINDING RATIONALE BEHIND FINDING

Biological Sciences meets a reasonable goal Thirty percent of ONR biologists are women. This is better
than the national pool of experienced Ph.D. biologists (24
percent), though below the more recent supply (41 percent).

Engineering meets a reasonable goal Ten percent of ONR engineers are women, far better than the
3-6 percent in the experienced pools of Ph.D.s and master's
recipients and almost at the 13-15 percent level of the recent
graduates.

Math and Computer Science exceeds a reasonable goal Thirty-three percent of ONR mathematicians and computer
scientists are women. This far exceeds the 11 percent of
women in the experienced Ph.D. pool and even the 22
percent in the recent graduate pool.

Physical Sciences needs improvement Three percent of ONR physical scientists are women, while
women constitute 9 percent of the experienced Ph.D. pool
and 22 percent of the recent graduates.

Cognitive Sciences needs improvement Twelve percent of ONR cognitive scientists are women,
compared to 34 percent in the experienced pool and 55
percent of recent graduates.
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graduates nationally ranging from 13 to 30 percent. For example, assuming ONR maintains its current size, the
hiring of an additional 10 women would bring its overall percentage of female scientists and engineers to 17
percent, comparable to the 15 percent in the pool of experienced Ph.D.s and the 30 percent of recent doctorates.

Separate efforts will need to be made to recruit or promote at least two or three women (9-13 percent) into the
senior executive ranks, regardless of field, and to help ensure that women employees in all fields have
opportunities for promotion comparable to those of their male colleagues.

Representation of Minorities

Because of the presence of only one underrepresented minority at ONR little can be said about the
comparison of the ONR work force with the national pools. Table 2-4 does provide the percent of
underrepresented minorities in each of the national pools by field, which can be used as a guide to future
recruitment. Across all fields, a minority population at ONR of 5 to 6 scientists and engineers out of 150 would
approach the 3-4 percent in the overall pools.

Representation of Persons with Disabilities

Table 2-5 describes the number and percent of persons with disabilities in each of the national pools. As with
minorities, the number of persons with disabilities at ONR (three) is too small to permit comparisons by field. The
overall percentage of persons with disabilities in the ONR work force is 2 percent, which is higher than the 0.5
percent in the pool of experienced doctorates and the 1.2 percent among recent doctorates.

Summary

The human resource pool from which ONR can draw is larger and more diverse than in the past. There are
today a significant number of women and minorities who are experienced scientists and engineers. Also, their
representation in the cohort of recent doctoral and master's recipients is growing. There are women and minorities
at NRL who would be eligible for positions at ONR and who have the advantage of Navy experience, as well as
female researchers who are already ONR principal investigators. These pools are rich resources from which to
draw as ONR continues to increase its diversity.
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TABLE 2-4 Percent of Women in the ONR Work Force and National Pools by Broad Fields

Total Biological
Sciences

Engineering Mathematics &
Computer
Sciences

Physical
Sciences

Cognitive Sci.*
& Psychology

Group # % # % # % # % # % # %

ONR 1 0.7 0 0.0 1 2.0 0 0.0 0 0.0 0 0.0

Experienced

Doctorate 7,343 3.2 2,248 3.3 1,403 2.9 661 3.4 1,857 2.6 1,173 5.3

Master's 5,666 2.0 -- -- 5,666 2.0 -- -- -- -- -- --

Recent

Doctorate 2,416 4.5 834 4.4 459 4.1 135 2.9 555 3.8 433 7.9

Master's 2,386 4.3 -- -- 2,386 4.3 -- -- -- -- -- --

NOTE: The national pool for cognitive sciences includes Ph.D.s in the following fields of psychology: cognitive and psycholinguistics,
comparative, experimental, industrial and organizational, personality, physiological, psychometrics, quantitative, social, and general.
SOURCE: Tables A-1.1, A-2.1, A-3.1, A-4.1, A-5.1
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TABLE 2-5 Percent of Women in the ONR Work Force and National Pools by Broad Fields

Total Biological
Sciences

Engineering Mathematics &
Computer
Sciences

Physical
Sciences

Cognitive Sci.*
& Psychology

Group # % # % # % # % # % # %

ONR 3 2.0 -- -- -- -- -- -- -- -- -- --

Experienced

Doctorate 1,484 0.6 289 0..4 264 0.5 199 1.0 517 0.8 216 1.0

Master' s 1,292 0.4 -- -- 1,292 0.4 -- -- -- -- -- --

Recent

Doctorate 664 1.2 218 1.2 119 1.1 64 1.3 186 1.3 77 1.4

Master's 0 0.0 -- -- 0 0.0 -- -- -- -- -- --

NOTE: The national pool for cognitive sciences includes Ph.D.s in the following fields of psychology: cognitive and psycholinguistics,
comparative, experimental, industrial and organizational, personality, physiological, psychometrics, quantitative, social, and general.
SOURCE: Tables A-1.1, A-2.1, A-3.1, A-4.1, A-5.1
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3

Building a Diverse Work Force

To build a more diverse work force, an organization needs to enhance two critical aspects: the process by
which employees are recruited and hired, and the environment in which they work. Creating and maintaining a
supportive and productive work environment and providing opportunities for employee development are as
important in retaining quality employees as is the process of recruiting them.

RECRUITMENT AND HIRING

The committee gathered information on ONR's recruitment and hiring practices from several sources. The
Office of Human Resources within ONR provided extensive background information and sample materials
describing current recruitment and hiring policies and practices. They also permitted examination of 13 files
documenting recent hiring actions of scientists and engineers into ONR. In addition, personal interviews with
program officers and senior executives yielded important insights into the attitudes and beliefs that underlie hiring
decisions.

The Current Process

A division or department head, otherwise known as the selecting official, initiates the hiring process and
obtains approval from management and the ONR Office of Human Resources. Beyond the required vacancy
announcements, the program officer or division head is responsible for deciding where to advertise. Once
applications are received, the selection involves decisions at five levels:

Preliminary Review

A staffing specialist and a subject matter expert examine each applicant's file to determine who is qualified.
For each qualified applicant, the staffing specialist then determines the grade level based on the applicant's prior
experience and other qualifications.

Rating and Review Panel

The list of qualified applicants and their supporting documents are forwarded to a rating and review panel,
usually appointed by the selecting official. Panel members rate each applicant separately and then meet as a group
to
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try to reach consensus on any numbers on the rating sheet that have a significant variance. The panel determines
the cutoff points for ''best qualified'' and "qualified" applicants and decides whom to refer to the selecting official.

Selecting Official

The selecting official decides whether to interview and, if so, whom to interview. The official can conduct the
interview(s) alone or invite others. After the interview(s) the selecting official decides whom to recommend for
hiring and prepares a letter of nomination.

Science and Technology Advisory Board (STAB)

The proposed candidate makes a presentation to the STAB, which is composed of the department heads (or
their designated representatives) plus the Deputy Chief of Naval Research. STAB makes a recommendation to the
Deputy Chief of Naval Research.

Final Approval

The Deputy Chief of Naval Research makes the final hiring decision.

Recent Hiring Actions

An analysis of recent hiring actions in ONR provides some useful insights into how the process works. As
indicated above, the committee reviewed detailed data compiled from 13 "case files" of hiring actions for
scientists and engineers completed between January 1, 1993, and December 31, 1995. (Summary data on these 13
case files are found in Appendix B.)

Among these 13 cases the process of advertising and recruitment was highly variable. In two cases, there was
no recruitment: no vacancy announcement was prepared or advertised, and the individual selected (in both cases a
male) was the only candidate. In four cases, applications were limited to current Navy or DoD employees, and
three out of four of those were advertised only in the Washington, D.C. metropolitan area. The remaining seven
cases showed evidence of open recruitment (outside the DoD), and six of the openings in this group were
advertised nationally. Of the 13 cases, two showed evidence of having been advertised in journals or with
associations of particular interest to women and minorities.

Of the nine cases where the job vacancy was advertised and the number of applications is known, the
committee was able to identify a total of 210 applications, or about 23 per position. The actual number of
applicants ranged from less than five for positions open only to Navy personnel in the local region to 50 for
nationwide searches. Of the 210 applicants, 34 or 16 percent were female. No data were available on the race or
disability status of the applicants since collection of that information is not required.

As indicated above, the hiring process at ONR requires that a rating and review panel examine the
applications of all "qualified" candidates, rate them, and make recommendations to the Selecting Official. Because
this is such a critical step in the selection process, the committee was especially interested in the composition of
these panels and the actions of the selecting officials. In nine of the hiring actions, a rating and review panel of two
to five
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people had been used. Three of the nine panels included a female panel member, one of whom was from outside
ONR headquarters. The data do not reveal whether any panel member was disabled or came from a minority
group. To the committee's knowledge, all Selecting Officials were white males.

Opinions About Recruitment and Hiring

In their interviews, senior executives and male program officers expressed similar views about the
recruitment and hiring of minorities and women (see Appendix C). Many stated that ONR was "bending over
backwards" to promote diversity, but that there was an inadequate supply of minority and female applicants
nationally. Others expressed concern that hiring more minorities and women would dilute the strength of the ONR
work force and lower quality. Some senior executives explained that women and minority senior scientists and
engineers who are "stars" in their fields will not want to give up work in their field to be administrators or to work
for the federal government, and that most of those qualified to work at ONR are competed for successfully by
industry or academia.

Some senior executives believed that diversity will strengthen ONR and that more aggressive measures need
to be taken to recruit and hire women and minorities. These individuals cited examples of the beneficial effects of
diversity within their own units.

Female program officers were generally more skeptical about ONR's recruitment efforts. While they agreed
that there were few female applicants for positions, some believed that an adequate effort to recruit outside the
organization was rarely made. Others observed that women do not apply for senior-level jobs at ONR. because
they believe the positions are "hardwired" for men and that women's careers do not always fit the traditional male
molds. None of the women interviewed reported having served on an ONR rating and review panel, although
several of their male counterparts did.

Findings and Conclusions

Although the number of recent hiring actions that the committee was able to examine is small, they do
suggest several areas of concern. Recruitment efforts appear to be very uneven and quite dependent on the
preference of the selecting official, including whether there will be recruitment at all, how open it will be, and how
much advertising will be done. In the two cases examined where there was no recruitment and a white male was
hired, there was no opportunity for women or minorities even to apply. Positions that were advertised only in the
Washington, D.C. area or restricted to individuals already in the Navy had little chance of attracting a diverse pool
of applicants, especially for senior positions.

Similarly, the committee could find little evidence of concerted efforts to bring women or minorities into the
recruitment pools. Advertising was generally limited to a few standard venues, some of which are mandated.

Given the current job market, the total number of applications for many of these positions was surprisingly
low. In the experience of committee members, the hiring of scientists and engineers in industry or academia may
generate several hundred
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applications. Recent hiring actions in the Characterization Science and Services section of Coming, Inc., for
example, yielded 600 applicants for two Ph.D. chemist positions. In 1995, the University of Virginia received 142
applications for a faculty position in structural engineering, and the University of California at Berkeley received
179 applications for an assistant professorship in chemistry. The University of Illinois at Urbana-Champaign
reports receiving 250-400 applications per year for typically a single opening in computer science. The number of
applications for academic positions, of course, may be inordinately high, given the large number of Ph.D.s seeking
such employment.

Although three of the nine rating and review panels contained a woman, none contained a minority or a
person with disability, to the committee's knowledge, and none of the ONR female program officers said they had
served on any of these panels. The committee was also struck by the authority vested in the selecting official who
can decide whether or not to interview anyone, whom to interview, and whom to recommend. Although a single
manager may often make the hiring recommendations, the process by which those decisions are made should be
controlled by appropriate checks and balances. The committee also believes that the STAB should make its hiring
recommendations in the absence of the Deputy Chief of Naval Research since that individual makes the final
hiring decision.

The picture drawn by these hiring actions is not consistent with the view expressed by some senior executives
and program officers that ONR is "bending over backwards" to promote diversity. The concern that minority and
women "stars" especially would not come to work at ONR is impossible to assess since the committee found no
evidence that any efforts had been made to recruit individuals in this category. If senior ONR managers believe
that ONR is not now competitive with academia or industry for top scientists and engineers, they may want to
develop ways to change that impression. The belief held by some that increased diversity means lower quality will
inhibit their ability to recruit effectively.

ONR has made progress in recruiting a more diverse work force, but the committee believes there are many
resources that have not yet been tapped. Although substantial effort is required in the recruitment of minorities and
women, such an effort can be successful.

THE WORK ENVIRONMENT

The committee's understanding of the work environment for ONR scientists and engineers is based primarily
on answers to the survey questionnaire and the individual interviews summarized in Appendix C. Comments on
the most significant aspects of the findings follow.

Almost everyone reported working long hours, with many working over 60 hours a week; the senior
executives reported the greatest number of hours worked. Nearly everyone at every level experienced stress; they
felt they are overworked and lack adequate staff support. Nevertheless, most reported that ONR is the best job they
have ever had.

In general, the women were less satisfied than the men, except in the area of income. Many women believed
they are treated as second-class citizens, and some saw the work environment as hostile. Some
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believed they control fewer research dollars, even within the same disciplinary groups.
Long-term female employees were generally less pleased than recently hired female employees. Some of the

women with Ph.D.s were the least pleased, as they saw few professional growth opportunities, less use of their
abilities, and less harmony between their personal and professional lives.

Many program officers reported not understanding the criteria for promotion. Some women were interested in
promotion to the senior executive level but were not hopeful. They suggested that being an "acting head" of a
division might be a route to promotion but that few women had held those positions.

Male program officers, while sharing some of the complaints of their female colleagues, generally expressed a
sanguine attitude toward the organization. Like senior executives, many believed that ONR was doing what it
could to increase diversity, and that there was no overt discrimination. The male program officers differed from
the senior executives, however, in expressing during the interviews more negative stereotypes about non-whites
and women.

In general, white males saw the environment as supportive. Senior executives were more satisfied with their
jobs than were the program officers. They were aware the environment is competitive, but they were unaware that
women see the work environment as hostile. Most saw no difference in the treatment given to women and
minorities from that given to them.

A number of program officers, especially women, described an atmosphere in job interviews, briefings,
meetings, and competition for funds that was "aggressive," "hostile," "combative,'' and ''divisive."

They stated that this atmosphere was unsupportive and unproductive, and some said that they were denied
opportunities to give briefings presumably because their style was not aggressive enough.

While senior executives agreed that diversity would strengthen the scientific enterprise by introducing
divergent perspectives and experiences, many were emphatically committed to the adversarial or confrontational
approach. They believed that this approach is necessary to argue successfully for one's budget priorities in an era
of shrinking resources and in a critical and sometimes hostile bureaucratic environment. ONR leadership seemed
especially committed to the adversarial interview for job candidates, asserting that this kind of hurdle is essential
to finding the right people. Some senior executives noted that women do at least as well as their male counterparts
in challenging and confronting others, and they insisted that the climate is the same for males and females,
minorities, and non-minorities—"hard on everyone." Other senior executives did not acknowledge that such an
atmosphere even exists.

The committee identified some other aspects of the ONR work environment which, though not directly
related to the diversity issues under discussion here, do affect the work environment and productivity of ONR
employees. Some nonwhite males cited examples of where they felt they were not given the same opportunities as
white males. Also, a number of employees from the former Office of Naval Technology (ONT) and Office of
Applied Technology (OAT) believed they were treated as second-class citizens, reinforcing the tension between
the culture of basic research (6.1) and applied research and development (6.2 and 6.3).

BUILDING A DIVERSE WORK FORCE 53

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e 
us

e 
th

e
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Building a Diverse Work Force: Scientists and Engineers in the Office of Naval Research

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/5837


The current ONR culture is dominated by basic research and by the Ph.D. degree; 22 out of 23 senior
executives hold the doctorate, and 17 were managers of predominantly basic research programs prior to the
merger of ONR, ONT, and OAT. At the same time, the Navy is promoting more application of research to its
technical needs, and applied research and development funds represent over 70 percent of ONR's annual budget. In
the interviews, program officers, but especially senior executives, identified differences in education, knowledge
of the Navy, and research philosophy as divisive issues to be overcome in the new, consolidated ONR.

Attitudes Toward Diversity

There are divergent views on diversity within ONR. Most employees recognized that with the downsizing of
ONR diversification will be difficult because there are few opportunities to hire. Among senior executives,
diversity was an issue that had to do almost exclusively with recruitment and hiring, rather than with the work
environment.

Many male program officers and senior executives alike believed that ONR is doing what it can to diversify
its work force, as discussed in the section on "Recruitment and Hiring." By contrast, female program officers
pointed out numerous aspects of ONR's current work environment and climate that were not conducive to the
retention and development of minorities and women.

Findings and Conclusions

The work environment for scientists and engineers at ONR is dominated by individuals who are white, male,
and have a long association with the Navy. It is also dominated by scientists with doctoral degrees. Given the
history of ONR and the long tenure of some of its senior personnel, this environment is what one might expect,
and this kind of work force has served ONR well for many years. It may not be serving ONR's current needs as
well, however. A number of scientists and engineers do not relate to the prevailing management style and perceive
that they have a difficult time at ONR. They clearly like their work, but they do not see the opportunities for
advancement and support that allow them to use their full capacities. This may have a negative impact on ONR's
ability to recruit high quality people.

Some of the differences in perceptions between men and women are striking. While these perceptions can in
no way be attributed to every woman or every man at ONR, they were expressed by enough members of each
group to be noteworthy. Whether fact or perception, such significant differences in employees' views of the same
organization are counterproductive and undermine the ability of the agency to function as an integrated unit.

Providing a work environment that is supportive of all employees, not just those in the dominant groups, is
critical to productivity. For S&E organizations that have been successful in recruiting and retaining professional
women, a key element appears to be some type of support system. "Buddy systems," where an individual is
matched formally or informally with a more senior employee, are used by Coming,
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Xerox, Apple, Aerospace, and several laboratories of the Department of Energy to create a supportive
environment for women. The buddy system can provide mentoring on a one-to-one basis or make available a
"council" of advisors. It can also provide a formal group which interfaces with management on issues that affect
women.

At AT&T, the Employee Counseling Service provides private and confidential counseling sessions for all
employees and consults with management about special organizational issues. By presenting special programs on
work place issues that impact women, it is able to affect the environment of the entire organization.

The issue of the adversarial climate is a complex one. The committee recognizes that styles of communication
are very personal and individual, and that ONR is an organization with a military-oriented mission. However, its
scientists and engineers are primarily civilians, and a style which alienates or intimidates employees is
counterproductive. The committee does not believe that an adversarial, aggressive style of communicating is
necessary to being effective in garnering dollars or managing a large research program, however hostile the
environment. Being prepared and knowing how to make an effective, articulate argument are necessary. In the
past two decades, many corporations have recognized the value of and adopted a more open, tolerant style and
culture as they have learned how critical their human resources are to productivity.

Organizations that are successful in attracting and retaining women have an integrated approach to diversity.
For example, at Apple the intent is to develop programs and interventions that support diversity at all phases of the
employment cycle, including sourcing, recruiting, interviewing, orientation/acculturation, coaching, and
development/promotion. To provide a more supportive climate for diversity, ONR will need to make changes
throughout the organization. Changes to the work environment are perhaps the most difficult because they require
changes in human behavior, but they are as critical as recruitment and hiring to long-term success.

ONR EFFORTS TO INCREASE DIVERSITY

The Office of Naval Research has initiated a number of activities in the past two years to increase the
diversity of its S&E work force. In December 1994, the Deputy Chief of Naval Research chartered the Ad Hoc
Diversity Working Group to examine this issue and propose appropriate action. The group recommended a two-
pronged approach: (1) create an organizational climate that will provide opportunities for more meaningful
participation by the targeted groups in all science and technology activities at ONR, and (2) implement initiatives
to enhance recruitment and retention efforts for these groups.

In March 1995, the Chief of Naval Research disseminated an ONR Diversity Plan. He also created an ONR
Diversity Committee under the STAB to study ONR diversity issues, demographics, and trends; to provide
recommendations; and to measure and track progress.
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ONR Diversity Plan

ONR leadership and the Diversity Committee are to be commended for their comprehensive Diversity Plan.
It is thoughtful, comprehensive, and realistic in outlining the critical elements of a successful strategy to increase
diversity. The committee is also impressed with the speed with which several of the elements of the plan have been
implemented (see the section following on "New Initiatives"). As requested, this committee has a number of
observations about individual elements of the plan.

•   Issue "All-Hands" Policy. The committee agrees that issuing a policy sanctioned by senior staff is
critical to the process of institutionalizing diversity as a value and of establishing diversity programs as
essential to ONR's success. This approach can be strengthened by placing it in a strategic context with
ONR's other goals to ensure that this policy is communicated clearly and consistently and that it has real
impact on the dally lives of ONR employees.

•   Training. (See the discussion under "New Initiatives.")
•   Internal Communications. The committee applauds the idea of increasing internal ONR

communications on all subjects. Issues related to diversity should be incorporated into standard ONR
electronic newsletters or memos, however, rather than communicated through separate means, in order to
reinforce the notion that diversity is central to ONR's culture and business.

•  External Communications. The proposal to enlarge distribution of ONR press releases and external
reports, for example, to improve access to target groups is an excellent demonstration of using existing
practices to promote diversity. To ensure the success of this proposal, ONR must first understand the
impact of its current external communication practices on hiring (e.g., How have candidates traditionally
learned about ONR and opportunities for employment there?). When this is understood, similar methods
can be employed with the target groups, paying careful attention to which media are selected.
Professional associations representing the target groups can be very helpful in this process.

•   Mentoring Program. (See the discussion under "New Initiatives.")
•   Departmental Plans. Requiring each department to develop a diversity plan is an excellent goal that will

be a critical component in institutionalizing diversity as a core value and common practice in ONR.
Allowing for flexibility in implementation is important to cultivating a sense of ownership of diversity
practices within each department and to creating initiatives that are appropriate for each group.

•   Advertising. Extending the distribution of vacancy announcements to target populations is important but
will not outweigh the factors that normally attract people to an organization, such as word-of-mouth
information about working conditions and referrals when vacancies occur. In this context, more attention
needs to be placed on creating
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an environment that supports a diverse population and is therefore attractive to a larger portion of the
labor pool. Allowing potential candidates access to individuals who belong to the target population within
ONR is an excellent way to introduce the organization to interested scientists and engineers.

•   Meetings. Expanding ONR representation at conferences and conventions focusing on target groups is an
excellent way to bridge the gap between ONR and scientists and engineers from target groups. Each
event in which ONR participates, however, is only a milestone along the road of establishing an ongoing
relationship with professional organizations that focus on minority or female scientists and engineers.
ONR should assign a contact person for each such relevant organization and seek ways to support and
communicate with the organization between events.

•   Networks. Providing an Internet home page for members of target groups may be useful, but the plan
does not provide a description of how it would work. A related issue to consider is how to encourage
members of target groups to utilize information sources currently available to all.

•   Contacts. The proposed plan of utilizing members of target groups with established relationships with
ONR as points-of-contact in their communities is an excellent use of resources and should help strengthen
the desired ongoing relationships.

•   IPAs. The plan includes the establishment of eight new positions for IPAs in ONR departments to be
filled by members of target groups. This approach addresses two barriers to increasing the representation
of target groups in ONR: low turnover and lack of effective outreach to target groups. The proposed IPA
positions may facilitate more aggressive recruitment within target groups. If these special IPA positions
are filled, careful attention should be given to how these special hires are introduced into the
organization.

New Initiatives

In slightly over a year, the ONR Diversity Committee has identified many useful ways to increase the
representation of target groups. Included among them are new initiatives in four areas: diversity training,
rotational assignments, mentoring, and recruitment and relocation bonuses.

Diversity Training

Training is helpful to ensure that common skills and knowledge are shared throughout the organization.
However, without the opportunity for practical application of these skills and knowledge, it can become more of a
theoretical concept and less of a value to the organization. Given the work force composition in ONR, generalized
diversity training seems premature. Training needs to evolve as the organization changes. A more effective
approach might be to provide training that is focused on specific areas that will directly impact the hiring,
development, and

BUILDING A DIVERSE WORK FORCE 57

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e 
us

e 
th

e
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Building a Diverse Work Force: Scientists and Engineers in the Office of Naval Research

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/5837


retention of scientists and engineers in the targeted groups, such as interviewing skills, performance management, a
system of rewards and recognition, and conflict management.

At the same time, making women and minorities more visible in the organization can be very beneficial. The
"Environmental Consciousness" section of the diversity training plan suggests that departmental displays highlight
principal investigators, their research, and pictures of diverse participants. This can be an excellent forum to
demonstrate the contribution of scientists and engineers in the target groups. Presenting them along side their peers
belonging to majority groups will avoid the impression of tokenism and will communicate the importance of
scientists and engineers in the target groups.

The usefulness of producing a separate diversity brochure based on the mission and vision of ONR is not
clear. A more effective way to communicate the importance of diversity in ONR might be to integrate diversity
into the appropriate issues and practices described in existing media (new employee handbook, public affairs
displays, newsletters, advertising campaigns, etc.).

Rotational Assignments

Providing rotational assignments is an excellent way to provide career development opportunities while also
increasing collaboration and understanding among different naval organizations. As representation of the target
groups increases, these scientists and engineers should be encouraged to participate.

Mentor Program

The pilot Mentor Program, announced in a February 1996 memorandum from the Chief of Naval Research, is
designed to provide developmental opportunities to all ONR employees in scientific and engineering positions and
to offer them access to, and prepare them for, future leadership roles. The basic design of this program appears
well-suited to meet this goal.

The use of a "360 degree assessment tool," which provides feedback from an employee's managers, peers, and
subordinates, is especially critical to the success of this program, and adequate attention needs to be paid to the
administration of this process. Those providing feedback to the individual need to be encouraged to provide
information that will help that individual succeed. The nature of this feedback is twofold: (1) to identify the
person's existing behaviors and skills that are particularly important to succeeding in ONR and (2) to identify those
behaviors and skills which may limit success. Although this may appear obvious, it is important to remind those
who provide feedback of the importance of providing a balanced perspective.

The employee and the mentor should also be encouraged to dedicate sufficient time to the assessment to
ensure that this information is used to its fullest. This tool provides a great deal of information, but the
developmental plan that is generated from it must be considered a "living document" to reap the full benefits.

Providing mentoring to all employees is bound to improve both individual and organizational performance.
To ensure success of this program, cultural differences need to be accounted for
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regarding such things as learning styles, conflict management, communication styles, and perceptions of
authority. When members of the target group are paired with those in the majority group, there is an excellent
opportunity for mutual cross-cultural learning.

It is also important, however, to recognize the need for members of individual targeted groups to spend time
with one another as well and to provide a venue for these gatherings. This can be done in partnership with the
appropriate professional associations and other naval organizations. To avoid exclusionary behavior, these
meetings should be open to all members of the community.

The mentor program description includes among its objectives to "provide a tool to embrace diversity as a
core value of ONR; to change the organizational culture to enhance the participation of minority, female, and
disabled scientists and engineers; and to attract and retain qualified new people into ONR." This objective seems to
exceed the scope of a mentor program, and the existing program description does not appear to include a tool or
process that will meet this objective. If valuing diversity is to be one of the goals of the mentoring program, there
should be greater clarity about how this is to be accomplished.

Recruitment and Relocation Bonuses

The ONR Diversity Committee has recommended the implementation of a recruitment and relocation bonus
program to enhance recruitment of members of target groups in the S&E work force. The program would provide
supplemental salary of up to 25 percent to new hires to ONR or to current federal employees in order to relocate.
This committee questions the effectiveness of this approach to increasing diversity. The ONR Diversity Plan
indicates that the dearth of members of the target groups in ONR is due to several factors, which include
recruitment and hiring practices, low attrition, and the work environment. Providing recruitment and relocation
bonuses are not likely to address these issues. At the same time, there is no evidence that the lack of hiring is due
to an inability to meet the current market demands of female and minority candidates, which is the usual purpose
of such bonus programs.

Also, the experience of organizations in industry and academia that have tried recruitment bonuses for new
hires indicates that this practice can be counterproductive. In the interests of acquiring such bonuses for new
employees, the selecting official may place more emphasis on a candidate's membership in a target group than on
qualifications. Even in the cases where this is not true, these special hires may be perceived and, consequently,
often treated as token hires who have not met the qualifications of the job. In either case, a tremendous disservice
will have been done to both the scientist or engineer and to the organization as a whole.

There are, of course, exceptions, and managers should have the option of using recruitment or relocation
bonuses where necessary to attract an outstanding candidate. However, bonuses to individual new hires should be
rare.
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Role of the ONR Diversity Committee

The ONR Diversity Committee is an important tool for ONR in its work to increase diversity, and the current
committee is to be commended for its solid recommendations. This committee believes that the ONR Diversity
Committee should be strengthened and given a position of greater prominence. Two ways to accomplish this are to
add some senior executives to the committee and to have the Chief of Naval Research assume leadership in the
position of Chair. This would send an unequivocal message to ONR scientists and engineers that the committee's
functions are important to ONR's mission.
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4

Recommendations: Part One

Creating a more diverse science and engineering work force at ONR is important to its future success, not
only because of the demographic changes of the next several decades, but also because of the Navy's need to tap
the very best minds from all sources for its research and development efforts. ONR has recognized that diversity is
important, but a more focused approach than has been taken to date is necessary. The effort requires a public and
repeated commitment from the very highest levels of ONR leadership. It requires strategic interventions in
recruitment and hiring, as most ONR managers have already acknowledged, but also in the work environment for
current and future employees. Top women and minorities will then be attracted to ONR as a place where the
ability to direct an exciting technical program coincides with a supportive and productive environment.

Based on its findings, the committee makes two primary recommendations: to create specific targets for
increasing diversity and to appoint an external group to monitor progress. In addition, a series of suggestions are
provided for implementation of these recommendations in the areas of recruitment and hiring and employee
development and climate. These suggestions focus primarily on process. The distinction between the primary
recommendations and the suggestions for implementation is important; many well-intentioned changes to process
can be made without any substantial change in the end result. The committee encourages ONR, in considering
these recommendations, to focus on the primary goal of hiring and keeping more minorities and women and not to
be content with simply making good faith efforts.

Although the proportion of underrepresented scientists and engineers in the general population is small, such
individuals do exist, and their numbers are increasing. Other organizations have succeeded in increasing diversity,
and much can be learned from their experiences. ONR has its finger on the pulse of American research and
development through its almost 5,400 principal investigators, and they can and should be recruited into this effort.
The committee urges ONR to approach this challenge as it would any other: to do the hard thinking, to develop the
plan, to dedicate the resources, and to follow through until it is completed. There is no question that an
organization with the history, credentials, and reputation for excellence of the Office of Naval Research can
accomplish this task.
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PRIMARY RECOMMENDATIONS

RECOMMENDATION #1

The Chief of Naval Research should assume the responsibility to develop specific, numerical targets for
the hiring of women, minorities, and persons with disabilities into science and engineering positions at ONR.
These targets should be based on a periodic assessment of the underutilization of qualified individuals from
these groups, using data from national pools.

The effort should include communicating regularly to ONR personnel the importance of diversity and of
meeting these targets. The targets should cover senior executive positions as well as those at the GS 13-15 levels.
They should be based on ONR's staffing needs, the current pool of qualified underrepresented personnel available
in the relevant fields, projected turnover, and other budget and personnel constraints. Managers would then be held
accountable for meeting appropriate targets in their areas based on demonstrated underutilization, and their
success would be reflected in performance reviews, salary increases, cash awards, and promotions.

Targets should be reviewed periodically and readjusted based on changes in the ONR work force and the
most recent available data on underutilization from the national pools. The pools of qualified personnel can be
determined by special tabulations from the Survey of Doctorate Recipients and the National Survey of College
Graduates tailored to ONR's work force needs, as has been done with the national pools of scientists and engineers
described in this report.

Target levels for increased diversity should be developed in conjunction with formal plans for future
personnel needs. Sometimes called "succession planning" or "people planning," each department head should
develop a personnel management plan to include identifying who might succeed the current incumbents in the
department, how to trade or share employees among divisions, and how to bring more minorities and women with
the necessary background and interests to work at ONR.

RECOMMENDATION #2

The Chief of Naval Research should appoint an external committee composed of individuals who are
experienced in the management of science and engineering and sensitive to the issues of diversity to assist
ONR in achieving its diversity goals. Reporting to the Chief of Naval Research, the committee would meet
periodically to review the targets ONR has set and to evaluate progress against those goals.

The external committee would be different from the Boards of Visitors, which ONR convenes to evaluate
divisions and research programs, in that it would be charged with the issue of diversity only and would review the
Science and Technology Directorate at ONR. The committee would consist of science and engineering managers
from business, academia, and government, and especially from organizations with a strong record of
accomplishment in diversity. It would include individuals knowledgeable about ONR's mission and
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would have representation from underrepresented groups.

SUGGESTIONS FOR IMPLEMENTATION

The recommendations in this section outline specific steps which ONR can take to help implement the
diversity targets described above. They are not ends in themselves but means to an end. This section is not
intended to include an exhaustive list but to provide examples of the types of initiatives that can help ONR meet
its needs. The suggestions cover two areas: (1) recruitment and hiring and (2) the work environment; both are
critical to creating and sustaining diversity in the work force.

RECOMMENDATION #3

ONR should expand its recruitment efforts and improve the hiring process to increase the likelihood that
members of the target groups will learn about positions at ONR, will apply, and will be given serious
consideration.

Advertising and Recruitment

•   Educate the at-large scientific and engineering community, and especially underrepresented
scientists and engineers, about the advantages of working for ONR. Provide information on
opportunities to carry out research and engage in joint activities with universities or industrial
organizations. Discuss ONR's commitment to diversity and the changes under way to create a work
environment supportive of women and minorities. Where possible, send women and minority scientists
and engineers from ONR and NRL to speak in universities and at professional meetings as role models
for students and faculty and to reward those employees for their extra efforts.

•   Develop contacts with professional organizations of underrepresented scientists and engineers.
Establish ongoing relationships with individuals, foundations, and societies that truly have expertise in
where to locate women and ethnic minority scientists and engineers in each field. Advertising in journals
is not enough (and indeed may not be at all effective) when seeking scientists and engineers from the
targeted populations. Use the minorities and women already on the staff at ONR to identify places in
which to advertise and especially people to contact.

•   Advertise nationally and recruit outside the Navy. The work of ONR is national in scope, and its S&E
work force should be drawn from a national pool. Underrepresented Ph.D. scientists and engineers are
located overwhelmingly (75 percent) in universities and industry, not in the federal government. They are
also located across the country, not just in the Washington, D.C. metropolitan region. Recruitment actions
that are limited to individuals in that region or to those who already work in the Navy or in the federal
government are less likely to accomplish ONR's diversity goals. If experience in the Navy is deemed
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important, ONR should create ways to provide that experience after hiring. Giving new employees Navy
assignments at the beginning of their tenure or putting them through an orientation program,
supplemented by visits to Navy installations, are possible ways to accomplish this objective.

•   Recruit women and minorities more actively from within the Navy's associated laboratories and
other facilities. This approach allows ONR to hire personnel with Navy experience, to the extent that
underrepresented scientists and engineers are employed in these facilities. There are, for example, 170
female scientists and engineers at NRL, of whom 10 are at the GS 15 or senior executive level. There are
also 44 scientists and engineers at NRL who are members of minority groups, with 5 at the GS 15 or
senior executive level. In addition, individuals who receive Postdoctoral Research, Young Investigator,
or Women Science Scholar awards through ONR's corporate programs are strong potential candidates for
program officer positions, given their postdoctoral education and experience with ONR (see
Recommendation #6 in Chapter 6).

•   Encourage and assist the Navy laboratories to recruit more actively from targeted groups. Many of
the same mechanisms recommended here for ONR could be used by the laboratories. This will help
improve the diversity in other parts of the Navy's R&D enterprise and increase the potential pool of future
ONR employees. ONR should assume the obligation of assisting Navy laboratories in general, and NRL
in particular, in increasing diversity, which, in turn, would be to the interest of all parties. Taking on such
an external commitment will not only be important for the Navy, but it will focus ONR's attention on its
own diversity needs and options.

•   Make particular efforts to recruit women and ethnic minority scientists actively for senior executive
positions. If diversification occurs at the top level (senior executive positions), it will send a signal to the
lower ranks and to the outside community that ONR is committed to diversity. The IPA vehicle can be
used to bring individuals into ONR for short-term assignments, similar to what NSF does in its
Rotational Programs for Scientists, Engineers, and Educators. ONR could also recruit faculty members to
spend their sabbaticals at headquarters or to develop 3-5 year partnership programs with academia or
industry. In the same vein, the IPA program can be used to give senior executives opportunities to work
in another organization outside the government. It may be useful to arrange assignments in a Navy
laboratory for one to two years, especially for new ONR employees who lack adequate Navy experience.

Hiring Process

•   Broaden job descriptions and selection criteria to eliminate unnecessary restrictions. Job
descriptions that are very narrowly defined often discourage candidates, especially minorities and
women, who are well qualified but may be lacking in
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one specific but less critical area that can be acquired later. Such job descriptions may also send the
message that the desired candidate has already been identified and that the application process is a waste
of the potential applicant's time. Similarly, applicants with high potential without the exact requirements
in the job description may be eliminated early in the selection process without having been given an
opportunity to demonstrate their ability. One way to avoid this loss is to invite a larger number of
minority and female candidates to participate in interviews.

•   Broaden and diversify the decision-making process. A critical group in ONR's current hiring process is
the rating and review panel. All rating and review panels should include women and minorities either
drawn from the ONR work force or invited from elsewhere in the Navy, industry, or academia. The
Selecting Official should interview an appreciable number of qualified candidates, including members of
underrepresented groups, so long as ''token'' interviews are avoided. Finalists should make presentations
to a broader group of ONR scientists and engineers, not just to the STAB, in order to obtain feedback from a
larger group, to promote a less adversarial setting for interviews, and to establish broader knowledge
about the hiring process. Finally, before approving the hiring of any individual, the Deputy Chief of
Naval Research should be provided with evidence that a sufficient effort has been made at each step in
the hiring process to recruit and hire a member of the target group. Some of that evidence would consist
of documenting actions recommended here.

•   Set aside modest discretionary funds to assist in the hiring of candidates with especially high
potential. Although the committee does not recommend the regular use of hiring bonuses, discretionary
funds might be used in rare eases to provide recruitment or relocation bonuses or to meet other needs of
highly recruited candidates, especially for senior executive positions. These funds would enable ONR to
compete more effectively for outstanding female and minority applicants who are also being recruited
elsewhere.

RECOMMENDATION #4

ONR should improve the work environment to increase productivity, enhance employee development,
and establish ONR as a place where women and minorities want to work.

Work Environment

•   Promote diversity on a continuous basis in ways which are visible to the entire work force. This
includes publishing diversity targets and regular discussion of diversity in oral and written
communications from the Chief and Deputy Chief of Naval Research and the department heads. It could
also include special recognition for managers who have made significant strides in increasing diversity in
their units, as well as showcasing the accomplishments
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of female and minority scientists and engineers. Another way to promote diversity is to include more
women and minorities on the Boards of Visitors and other oversight bodies.

•   Create mechanisms for periodically assessing employees' needs and concerns. Conduct a Work Place
Climate Survey of employees every two years, as is done, for example, at the Xerox Corporation, and
hold managers responsible for the work climate in their unit. At Xerox, managers' performance reviews
and salary increases are affected by the survey's results. In addition, ONR leadership should spend more
time talking to the staff. Several program officers, in their interviews, recommended that the top
management talk more often with those below them. This might be done through informal breakfast
meetings or coffee with groups of program officers. The purpose of the meetings would be for senior
managers to listen to program officers' ideas and concerns, to answer questions, and to get their feedback
on ONR policies and directions.

•   Institute changes that will help all employees be more productive by providing greater flexibility for
the individual. Such changes might include the creation of flextime and flexiplace policies, to the extent
that the technology will support them. It could also include increased options for part-time work or job
sharing. Many employers also help to accommodate for the extra demands placed on single parents or
dual-career couples through programs of parental or family leave.

•   Foster a less adversarial or confrontational style of communicating, especially in interviews with job
candidates. As the work force at ONR becomes more diverse, the committee expects that a natural
consequence will be the evolution to a less adversarial style and one that is more conducive to variety and
creativity. In the meantime, this process could be accelerated by some amelioration of the current style.
An adversarial approach is especially counterproductive, in the committee's view, in the hiring and
interview process. Once hired, program officers who need help in making forceful and articulate briefings
or budget presentations should receive special training in those skills. Many corporations and federal
agencies, for example, prepare congressional witnesses by holding friendly "murder boards" where high-
level managers, including the director, try to anticipate the "hostile" questions and help the individuals
formulate their answers.

•   Collect more detailed information on employee departures and attrition rates. Although ONR does
track employee departures, including the general reason for leaving, additional information should be
collected. Data on attrition rates should be calculated and reported to ONR leadership annually, including
data by race, gender, and disability. Also, confidential exit interviews should be conducted with all
departing employees to determine if there are aspects of the job or work environment that could be
improved.
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Employee Development

•   Create a "personal development plan" for each staff member. This plan would be worked out
between the staff member and management. It should cover at least five years and address (1) training
needs, (2) plans to correct perceived deficiencies in performance, (3) possible rotational assignments in
and out of ONR, and (4) potential promotion paths, where available. In the case of senior executives, the
plans should be used to promote new opportunities and greater turnover through assignments to other
Navy facilities or government agencies or IPA's to work in industry or universities, as well as to identify
incentives for early retirement, when appropriate. In the case of employees with master's degrees, the
plans might include leave or a reduced work load to pursue a Ph.D.

•   Provide opportunities for advancement for women and underrepresented minorities. Given the
absence of women at the senior executive level, particular effort should be made to identify experienced
female program officers for promotion, especially into the senior executive ranks. Other opportunities for
advancement include appointing women and underrepresented minorities as acting heads of divisions or
departments, inviting them to make formal presentations and briefings, making the Research
Opportunities for Program Officers (ROPO) program available to applied scientists, facilitating both
permanent and temporary internal job rotation, and encouraging the pursuit of advanced education and
training. To the extent that detailees and IPA's are seen as likely candidates for ONR permanent
positions, they should be given opportunities for greater visibility and responsibility as well.

•   Establish a formal coaching program. The committee prefers this term to "mentoring" because the
latter sometimes implies one high-level person grooming an individual to fill a specific career track.
"Coaching" is usually done by people at various levels—generally not by one's supervisor—and does not
need to have a specific career goal in mind. Coaching works best when it is informal. However, not all
employees have access to individuals willing to coach them, and not everyone is good at coaching.
Training on how to ask for help and how to be a good coach can be helpful. In the meantime, though, a
formal pairing of employees with "coaches'' other than their supervisors can serve as a start on more
natural, informal contacts. This should help improve communication both upwards and downwards and
reduce the sense of isolation many program officers mentioned in their interviews. ONR's pilot Mentor
Program is a good start in this direction.

•   Provide task-specific training for program officers as well as for senior executives. The usual
purpose of diversity training is to teach employees how to get along better and work more productively
with a diverse population of colleagues. In the case of ONR, however, there may not be enough racial and
gender diversity yet to make this useful. Also, if done poorly, such training can be counterproductive,
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setting groups off against each other and reinforcing existing prejudices.
A training program that evolves as the organization becomes more diverse and that is task-specific,

however, can be very helpful. Managers responsible for recruitment and hiring, for example, could attend
workshops on how to advertise for and recruit a more diverse applicant pool and on interview techniques.
Program officers could receive training in assertiveness, negotiation, and public speaking in order to
increase their effectiveness in program briefings and budget presentations.

•   Establish performance reviews that reward supervisors for gains made in diversity. Use success in
this area as one factor in performance ratings and in awarding salary increases and cash bonuses.
"Success" would include gains in hiring and promotion within the ONR S&E work force as well as in
efforts to increase the pool of potential future ONR employees. Individuals should be asked to prepare a
separate, one-page statement of what they have done in the previous year to help enhance diversity in the
ONR S&E work force.
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PART TWO

USING ONR'S CORPORATE PROGRAMS TO ENHANCE
DIVERSITY
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5

Observations on ONR's Corporate Programs

OVERVIEW

Like most other mission agencies, the Office of Naval Research administers a substantial portfolio of
multidisciplinary research and education programs that support its mission as a whole. The purpose of these
"corporate programs," as they are called, is to increase the number of engineers and scientists engaged in
technological efforts of concern to national defense and specifically to the Navy. ONR recognizes that it is not
enough to fund current research and development to support the Navy's mission; funds must be invested to educate
and sustain the future pool of scientists and engineers to maintain the capability to respond to future needs.

The primary purpose of the corporate programs is not to increase the diversity of the science and engineering
work force. However, as discussed in Chapter 1, the U.S. population as a whole (and school-age children in
particular) is becoming more racially and ethnically diverse. Federal education and research programs will need to
draw more aggressively from all groups within this population to identify the best talent. Because they reach
individuals from high school through postdoctoral study, the corporate programs are important tools that ONR
uses to help identify students interested in science and engineering, to encourage them through their academic
careers, and to help establish them as emerging researchers. With some thought and attention to where the
populations of non-white students and faculty are and how to reach them, the same tools can be used to help
increase the diversity of the pool of scientists and engineers.

With this overall goal in mind, ONR requested the NRC to review its corporate programs and to recommend
ways they could be improved to accomplish two objectives:

•   To help increase the diversity of the nation's overall pool of scientists and engineers working in areas of
relevance to the Navy

•   To help increase the diversity of the scientists and engineers working at ONR

All of the corporate programs have the potential to help increase diversity of the overall pool, but only a few
—those at the postdoctoral level—might realistically be
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used as tools to bring a more diverse work force into ONR at any time in the near future.
The committee was also asked to comment on the effectiveness of the corporate programs in general, where

appropriate. It has attempted to do so, but it has made no attempt to analyze or evaluate each of these programs in
depth. That kind of program evaluation is more appropriate for a committee or organization with different
expertise and a single, focused charge. Although this committee has offered some comments on how to strengthen
the entire portfolio of corporate programs, the primary interest here is to respond to the specific question of how
these programs might be enhanced to contribute more actively to diversity.

The programs that, in the committee's judgment, are relevant to this discussion consist of the 16 educational
and research programs that support high school students, undergraduates, graduate students, and young
postdoctoral researchers. These programs totaled $35 million in FY96, only $12 million of which came directly
from ONR funds. The remaining $23 million consisted of funds from the Office of the Secretary of Defense
(OSD) that were administered by ONR. The $11 million used to support Historically Black Colleges and
Universities (HBCUs) and Minority Institutions (MIs)1 came from both ONR and OSD; these programs help to
meet the Department of Defense (DoD) goal that 5 percent of each agency's research funds be set aside for
programs for these institutions.

The 16 programs are listed below with their FY96 budget allocations.

High School Programs $1.4M

• Science and Engineering Apprenticeship Program (SEAP)

• High School Apprenticeship Program

• Naval Science Awards

Programs for Undergraduate Students $1.1M

• Augmentation Awards for Science and Engineering Research Training (AASERT)

Programs for Graduate Students $13.5M

• Augmentation Awards for Science and Engineering Research Training (AASERT)

• National Defense Science and Engineering Graduate (NDSEG) Fellowships

• ONR Graduate Fellowships (being phased out)

Programs for Postdoctoral Researchers $8.0M

• Postdoctoral Research Program

• Young Investigator Program

• Summer Faculty Research Program

• Women Science Scholars

• Ocean Science Educators Awards

Programs at HBCUs and MIs $11.0M

• HBCU/MI Science and Engineering Education

• HBCU Graduate Fellowships

• HBCU Engineering Faculty Fellows

• HBCU/MI DoD Infrastructure Support

TOTAL $35.0M

1 The list of Historically Black Colleges and Universities and Minority Institutions can be obtained from the U.S.
Department of Education, National Center for Education Statistics.
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THE INDIVIDUAL PROGRAMS

As part of its analysis of the corporate programs, the committee reviewed promotional materials, budget
information, data on the numbers and type of participants, and both qualitative and quantitative evaluations, where
available. It also discussed the goals and objectives of the programs with ONR managers. Below are brief
descriptions of the major programs, along with observations that may be helpful in enhancing these programs'
effectiveness for the Navy's mission and for increasing diversity in the science and engineering pool.

High School Programs

Programs to interest high school students in science and technology and to give them hands-on experience in
research contribute to sustaining the pool of future scientists and engineers, and especially to enlarging that pool to
include more minorities and women. It is at the high school level, or earlier, that many promising students are lost
to science, math, and other technical fields. ONR offers several apprenticeship programs for high school students
as well as a small one for junior high students.

The largest program is the Science and Engineering Apprenticeship Program (SEAP), which is funded by the
OSD. SEAP gives 600 students in the Washington, D.C. area an opportunity to assist in ongoing research and
development work in Navy and other DoD laboratories during the summer. Based on a 1994 survey of 1,064
former participants conducted for ONR by the Academy for Educational Development, 70 percent still indicated
interest in science and engineering as a career. Forty-five percent of the program participants were female, 7
percent African American, and another 5 percent listed as "other." The percent of females is encouraging, but the
percent of African American students is not, especially since over 80 percent of the high school students in the
District of Columbia are African American.

By contrast, ONR's High School Apprenticeship Program, which sends high school students into the
laboratories of ONR principal investigators at U.S. universities, has a high minority participation (80 percent in
1994). This is most likely due to the fact that the program was formerly targeted only for minorities, and the
contacts developed during that time continue to exist. ONR staff report, however, that the number of minority
participants is declining now that it is no longer targeted to minorities. This program is a good example of the
success which can be accomplished with a concerted effort to recruit students from racially diverse high schools.
It is dependent, however, on the initiative of individual ONR program officers and their principal investigators to
identify potential participants.

Programs for Undergraduate Students

The only program for undergraduate students, other than those at HBCUs/MIs, is the Augmentation Awards
for Science and Engineering Research Training (AASERT). This program, open to U.S. citizens only, allows ONR
principal investigators to fund undergraduates and some high school students as research assistants on their ONR
grant or contract in order to stimulate student interest in research and to provide
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actual experience in original investigation. A similar program is available to graduate students. AASERT was
begun in 1991 in response to congressional concern about a potential shortage of Ph.D. scientists and engineers as
well as a desire to increase the number of U.S. citizens holding research assistantships. The program allows ONR
investigators to supplement their grants with additional research assistants who would not otherwise be funded by
that grant. In 1994, 428 graduate and undergraduate students were supported—239 of them by direct ONR funds.
Thirty-five percent of those students were women and 3 percent were minorities, lower than the 44 percent of
female baccalaureate graduates in science and engineering and the 11 percent of minority graduates reported in
1991 (NSF 1994, pp. 54, 57).

Representing $9M of the $35M spent annually in educational programs, ASSERT is essentially a way of
supplementing already funded faculty research grants, but with some eligibility restrictions. The presumed
shortages of Ph.D.s predicted in the late 1980s and early 1990s do not seem to have materialized, but the
undergraduate portion of the program, at least, is very much in line with the need to broaden the experience of
undergraduates in science and engineering. It is unfortunate that a program of this size and potential value has not
attracted a more diverse population.

Programs for Graduate Students

In addition to the ASSERT program described above, ONR's main support at the graduate level is through the
National Defense Science and Engineering Graduate (NDSEG) Fellowship program. (The related ONR Graduate
Fellowship program is being phased out.) The NDSEG program has been in existence since 1989. It funds about
90 new fellowships annually, providing stipend and tuition support for doctoral students in ONR-related
disciplines. The program currently is about 30 percent female and 6 percent minority. That latter number has
declined in the past year coinciding with the removal of a requirement that 10 percent of the awards be targeted
for minorities.

ONR participation in the NDSEG fellowship program is too recent to yield significant results in the form of
Ph.D. production, but some data are available on the earlier ONR Graduate Fellowship program (started in 1980).
Based on data collected by the American Society for Engineering Education (ASEE), ONR made 594 fellowship
awards between 1982 and 1994. By the spring of 1995, at least 245 students had received the Ph.D. Forty-seven
percent took jobs in industry and 24 percent in universities, with another 14 percent pursuing postdoctoral
research. No data are available on degree completion or employment by race or gender.

The graduate fellowship program is a relatively generous one, with stipends of $16,500 to $18,500, and it is
not surprising that most students finish the three-year program. However, more significant are whether they
complete their degrees and what they do upon graduation. Also, unlike the programs for young faculty members,
these students do not appear to have any contact with ONR once the award is made since the fellowships are
portable and are not connected with a Navy organization or other ONR research activity. This pool of doctoral
students, in the committee's opinion, represents a largely untapped resource for ONR as it expands the pool of
potential investigators and employees.
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Programs for Postdoctoral Researchers

Programs for postdoctoral researchers offer the most promise for identifying women and minorities as
possible future investigators and program officers for ONR. The Postdoctoral Research program brings promising
scientists and engineers into a Navy laboratory to work on an area of interest. Of the 213 participants in this
program between 1990 and 1996, 40 percent continued to work in a Navy laboratory after completing the
fellowship. Twenty percent went to academia, and another 20 percent went to industry.

The Young Investigator program funds young researchers with $100,000 for three years to do Navy-related
work on their home campuses. In 1996, 34 individuals out of 416 applicants were funded. Many of these
individuals go on to receive ONR research grants. No systematic demographic data are available.

The Summer Faculty Research program funds about 100 faculty members per year, about half of whom are
from HBCUs and MIs. Participants spend 10 weeks over the summer working at a Navy laboratory. Begun in
1979, this program has funded 2,670 faculty members to date, many of whom return in subsequent years.

The participants in all of these programs already have a strong connection to ONR through their colleagues in
the Navy laboratories or through the ONR program officer who monitors their progress. Thus they have a natural
entree into ONR and the Navy's research and development efforts. No data on the race or gender of the
participants are collected in any of these programs, so there is no way to know how many women or minorities
receive these awards. In addition, the committee's impression is that candidates for these awards are often
identified informally through suggestions from colleagues. This can limit the number of minorities and women
who are considered. If special efforts were made to recruit members of underrepresented groups into these
programs, ONR would have a rich resource on which to draw for possible new program officers.

Unlike the above programs, the Women Science Scholars program does not connect participants to the work
of the Navy or of ONR in any specific way. Instead, it provides a year of support to enhance the careers of female
scientists and engineers generally. In conjunction with area research facilities, eight women are selected each year
to work at the Bunting Institute of Radcliffe College. The specific focus of the program is on individuals who are
at "critical career points" in their advancement as scholars (e.g., close to tenure, reentering the work force after
time away, moving from a liberal arts to a research-intensive institution, or changing fields). Applications for this
program come primarily from the Boston area, most likely because of the difficulties of relocating for one year.
Also, applications are overwhelmingly in the life sciences, with few from the physical sciences or engineering,
which are the dominant areas of research and development at ONR. Program staff are working to ensure greater
breadth in disciplines, but the problem of temporary relocation from other parts of the country remains a difficult
one.

The committee noted that participants in this program are not currently required to do research in an area of
interest to the Navy. This means that they are not connected to ONR or to a Navy laboratory
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the way other postdoctoral researchers are. The Navy may thus not be getting as direct a benefit from this program
as it might. Equally important, ONR may be missing an opportunity to recruit program officers or at least
principal investigators or laboratory employees from a potentially valuable pool of experienced female scientists
and engineers. Some modification of this program to tie it more closely to the research agenda of ONR and to a
broader geographic area may be in order.

Programs at HBCUs and MIs

Educational programs at HBCUs and MIs consist primarily of undergraduate and graduate student
fellowships. Recipients of all of these awards must be U.S. citizens. The Science and Engineering Education
program provides five-year grants to HBCUs and MIs to increase the number and quality of baccalaureate students
in those fields, with a long-term goal of preparing them for graduate study. Grant funds typically go toward
scholarships, bridging programs, faculty exchanges, and similar mechanisms.

The other major HBCU/MI program is the DoD Infrastructure Support Program, which provides support to
the institutions directly for curricular enhancements, faculty exchanges, equipment acquisition, and other activities
to build the infrastructure necessary to teach and conduct science and engineering. Begun in 1993, the program
provides about $4 million annually to about eight institutions.

The HBCU Graduate Fellowship program provides up to four years of full support for doctoral students who
are graduates of HBCUs. Graduate fellowships can be taken to any institution. Since the initial awards in 1992, 16
students have been selected for the program, but so far six have left the program without completing their graduate
studies. The number of applications for the program is low considering the promise of four years of support.

Although it is too soon to evaluate the success of the program, some of these early indicators are troubling.
Recruiting more effectively, identifying a strong applicant pool, and possibly providing special support for
students in their transition to graduate school may help strengthen the program.

A similar program supports graduate students who agree to serve as engineering faculty members at an HBCU
after completing their degrees. Fairly limited in scope, the HBCU Engineering Faculty Fellows program provides
three years of support to three new students annually. Since its inception in 1992, all of the recipients have been
members of minority groups, and two-thirds have been female.

THE ENTIRE PORTFOLIO

The committee was generally impressed with the breadth of educational programs ONR administers and with
the dedication of its program staff. While these programs do not directly address ONR's primary mission of
research and development, they are important to achieving that mission by helping to develop the scientists and
engineers who can assist in solving the Navy's technical challenges in the future.

ONR's corporate programs are relatively young, typically beginning in the early 1980s as fellowship
programs. The HBCU/MI programs, especially, are only a
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few years old. The committee's impression is that these programs evolved historically, as the Navy perceived a
need or as Congress mandated a particular activity, and, while each is worthwhile in its own right, they do not
necessarily form as coherent a set of programs as they might. Some of the programs are extremely small,
consisting of fewer than 10 awards per year and budgets of $100,000 to $300,000. Some programs are restricted to
specific geographic areas like the Washington, D.C. metropolitan area, which is close to ONR headquarters and to
several Navy facilities. Others are limited to the HBCUs and a smaller number of MIs.

None of these characteristics seem consistent with the nature of ONR as a national agency supporting
education and research. They seem, rather, to be characteristics of programs which grew up independently, as such
programs often do, each with its own history and clientele. They need to be related in a coherent structure to a
single set of goals, and they should reach science and engineering talent nationally.

Because the programs are fairly young and because data collection and evaluation have been uneven, there is
not yet an adequate track record, in many cases, by which to measure the long-term success of these programs.
Such measurement will be necessary if individual programs are to be placed in the context of overall goals. If one
of those goals is to help increase the diversity of the national science and engineering pool, data collection and
evaluation must be improved. At a minimum, data on the gender and race of all applicants and awards are
required, along with tracking mechanisms to find out where program participants go.
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6

Recommendations: Part Two

The committee's recommendations on ONR's corporate programs are of two types: primary recommendations
and suggestions for implementation. The two primary recommendations—to create a single vision for the
programs and to provide a continuum of educational support—speak to the entire portfolio of corporate programs.
The suggestions for implementation address specific programs or aspects of the programs that will help ensure
that they meet the primary objectives.

PRIMARY RECOMMENDATIONS

RECOMMENDATION #1

ONR should create a single, coherent vision for the corporate programs, tied more closely to the mission
of ONR.

ONR needs a clear, integrated vision for what it wants to accomplish with these programs, including ways to
use them to increase the number of women and minorities in science and engineering. It should then design a plan
to make such changes as may be required. This plan should tie each program clearly to the research and
development interests of the Navy, especially at the more advanced (postdoctoral) levels where ONR recruits.

Such a vision will increase each program's individual effectiveness by allowing it to build on the others. It
will also create a framework for making decisions about when and whether to add or phase out programs and can
provide a basis for ONR to resist ad hoc requests for new programs targeted at less essential needs. The
committee's impression is that there are too many programs, some very small, and some that have evolved from
various unrelated initiatives. This recommendation is not limited only to programs that ONR funds; the agency
should exercise a leadership role, encouraging the Office of the Secretary of Defense to align all such programs
with the long-term goals of the Department in the area of scientific and engineering personnel.

To integrate these programs more fully into the Navy's mission, ONR should create incentives for program
officers who fund the core research and development program to become more involved in the corporate
programs. This might include visits to fellowship recipients at the undergraduate and gradate levels on college
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campuses and increased involvement in high school and summer programs, as well as regular meetings with young
investigators, postdoctoral researchers, and female scholars. This outreach will also increase the visibility and
presence of ONR on college campuses. Performance reviews should reflect individual program officers' success at
meeting these goals.

RECOMMENDATION #2

ONR should realign its corporate programs to provide a continuum of educational opportunities from high
school through postdoctoral study.

For all potential students and young researchers, but for underrepresented groups especially, a continuum of
support, from one educational level to the next and into one's early career, is important. The committee's
impression is that the efforts made by ONR at the high school level, for example, are not followed through with
any substantial programs at the undergraduate level. Similarly, graduate students with ONR or NDSEG
fellowships are not necessarily connected in a systematic way to postdoctoral or other research opportunities. ONR
needs to be visible and active at each level in the educational process. The effectiveness of funds invested at one
stage can be amplified by channeling some of the same students through multiple levels of ONR programs. In
addition, academic year programs can be leveraged by providing recipients with follow-up internships or summer
jobs at Navy facilities. At the very least, students who receive ONR funding should be made aware more
systematically.

The greatest break in support seems to come at the undergraduate level. Except for awards to the HBCUs/MIs
and the occasional undergraduate who participates in a principal investigator's research grant under AASERT,
ONR funds nothing at this level. The committee recommends that ONR consider creating undergraduate
scholarships or a summer intern program at selected universities or Navy laboratories.

SUGGESTIONS FOR IMPLEMENTATION

RECOMMENDATION #3

ONR should use broader criteria for recruitment and selection.

As with employment decisions, it is easy in fellowship or research programs to fall back on two or three
quantitative measures of potential success such as grades and test scores or, at a more advanced level, to rely solely
on the opinions of trusted colleagues. Such methods of recruiting and selecting participants for these programs
can, however, eliminate strong candidates from consideration. In the first instance, those eliminated candidates
may not have the highest quantitative measures of success, even though they show great potential or evidence of
success in other ventures. In the second instance, they are seldom known to a group of peers that consists primarily
of white males. Several of the recommendations about recruitment and hiring for ONR's work force in Chapter 4
can be adapted for use in these programs.
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RECOMMENDATION #4

ONR should extend support for minority students and faculty beyond the Historically Black Colleges and
Universities (HBCUs) and Minority Institutions (MIs).

Like many federal agencies, ONR has an extensive effort supporting the HBCUs and MIs, tied closely to, but
going beyond, the 5 percent required ''set aside.'' These are good programs, but they reach only a small percent of
the minority students in science and engineering, especially at the graduate level. Large urban institutions, and
others with especially strong track records of success in educating minority Ph.D.s, should also be targeted for
funding.

If ONR is to use its corporate programs to increase diversity in its work force and, more specifically, to
expand the pool of potential employees, it will need to target a much wider audience of minority graduate students
and researchers. One effective way to do this is through predoctoral and postdoctoral training grants to universities
that have a history of, or creative mechanisms for, educating scientists who are underrepresented in ONR. The NIH
has now created comparable initiatives to try and increase the pool of underrepresented minorities at the doctoral
level who will have the best education possible in the area of biomedical sciences.

RECOMMENDATION #5

ONR should collect systematic data on program participants to allow for ongoing program evaluation.

Data collection and evaluation are not just good practice; they are now required under the Government
Performance and Results Act (GPRA) of 1993. Although data collection has occurred in some programs, it has
been uneven in others. Data on the gender and race of participants will allow managers to identify members of
underrepresented groups for potential future recruitment. It will also allow some evaluation of the effectiveness of
each program in helping to increase the diversity of the pool from which ONR recruits. With these data as sparse
as they currently are, there is no way to assess the effectiveness of these programs in reaching a diverse clientele.
While there are privacy rights to be respected, the committee believes it is possible to collect these data by a
process that is separate from, but parallel to, the application process for each award so that individual applicants
will be assured that selection decisions are not influenced by personal characteristics.

Equally important is a system to track the progress of program participants. ONR should create, or require its
contractors to create, a system by which participants can be followed while they are in the program. They should
also create a mechanism for systematic follow-up with a sample of program participants after they complete a
program. In addition to providing necessary data for evaluation, tracking program graduates into college, graduate
school, or their first careers will allow ONR to create a potential clientele for future research
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programs as well as job opportunities. It is the only way to know if individual programs—well designed in their
own right—are truly contributing to the agency's overall mission.

RECOMMENDATION #6

ONR should use the programs for postdoctoral researchers to recruit more aggressively for potential
ONR employment.

Individuals with Postdoctoral, Young Investigator, or Women Science Scholars awards are natural candidates
for ONR program officer positions, if not immediately following their award, at least reasonably soon thereafter.
ONR should use the same advertising and recruitment techniques for this group as is recommended here to
increase the diversity of its current work force. While on tenure, these individuals could be brought to ONR
headquarters to attend an orientation about what ONR does, to meet program officers face to face, and to tour
some Navy facilities. They should also be tracked after completion of their awards as possible future job prospects
and as members of boards of visitors or selection panels.

In the case of the Women Science Scholars, the program should be redesigned to fit more closely into the
mission of ONR. Specifically, the fields designated for research should better match fields of interest to ONR, and
the relevant program officer(s) should be involved more directly in making these awards and tracking the progress
of these scientists and engineers. This kind of program has the potential of yielding some strong employees for
ONR or other Navy organizations, but only if the scholars' research fields are of strategic value to the Navy.
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TABLE A-3.5 Number of Underrepresented Recent S&E Doctorates (1990-95 graduates), by Field of Doctorate and Locus
of Institutional Control

Locus of
Control

Total Biological
Sciences

Engineering Mathematics
& Computer
Sciences

Physical
Sciences

Psychology

# % # % # % # % # % # %

Total 18,584 100.0 8,337 100.0 2,075 100.0 1,204 100.0 3,765 100.0 3,203 100.0

Publicly
controlled

12,468 67.1 5,637 67.6 1,312 63.2 829 68.9 2,667 70.8 2,023 63.2

Privately
controlled

6,116 32.9 2,700 32.4 763 36.8 375 31.1 1,098 29.2 1,180 36.8

NOTE: This table is limited to individuals who were U.S. citizens at the time of the Ph.D. award. The underrepresented group is comprised
of women, African Americans, Hispanics, American Indians, and disabled persons drawn from the categories in Table A-3. 1, eliminating
duplications.
Source: Survey of Earned Doctorates
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TABLE A-4.2 Number of Underrepresented Engineers with Recent Master's in Engineering (1990-93 graduates), by Field
of Degree and Geographic Location, 1993

Geographic
Location of
Institution

Total Electrical &
Computer Sys

Mechanical &
Industrial

Civil &
Architectural

Chemical Other

# % # % # % # % # % # %

Total 9,346 100.0 3,464 100.0 2,821 100.0 1,278 100.0 619 100.0 1,164 100.0

Location

New
England

782 8.4 551 15.9 55 1.9 53 4.1 51 8.2 72 6.2

Middle
Atlantic

2,510 26.9 1,019 29.4 882 31.3 374 29.3 115 18.6 120 10.3

East North
Central

1,019 10.9 534 15.4 292 10.4 130 10.2 0 0.0 63 5.4

West North
Central

271 2.9 142 4.1 73 2.6 56 4.4 0 0.0 0 0.0

South
Atlantic

2,022 21.6 347 10.0 886 31.4 321 25.1 73 11.8 395 33.9

East South
Central

207 2.2 0 0.0 207 7.3 0 0.0 0 0.0 0 0.0

West South
Central

125 1.3 72 2. 1 53 1.9 0 0.0 0 0.0 0 0.0

Mountain 666 7.1 145 4.2 73 2.6 0 0.0 133 21.5 315 27.1

Pacific 1,742 18.6 653 18.9 300 10.6 343 26.8 247 39.9 199 17.1

NOTE: This table is limited to individuals who were U.S. citizens in 1993, working in a field closely or somewhat related to their field of
study. The under-represented group is comprised of women, African Americans, Hispanics, American Indians, and disabled persons drawn
from the categories in Table A-4.1, eliminating duplications.
Source: 1993 National Survey of College Graduates
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TABLE A-5. ONR S&E Work Force by Field of Employment, Race/Ethnicity, and Gender

Race/
Gender

Total Biological
Sciences

Engineering Mathematics &
Computer
Sciences

Physical
Sciences

Cognitive
Sciences

# % # % # % # % # % # %

Total 150 100.0 10 100.0 50 100.0 15 100.0 67 100.0 8 100.0

Male 111 74.0 5 50.0 41 82.0 7 46.7 54 80.6 4 50.0

Female 16 10.7 3 30.0 5 10.0 5 33.3 2 3.0 1 12.5

SrExec 23 15.3 2 20.0 4 16.4 3 20.0 11 16.4 3 37.5

White 137 100.0 10 100.0 40 100.0 14 100.0 65 100.0 8 100.0

Male 101 73.7 5 50.0 33 82.5 7 50.0 52 80.0 4 50.0

Female 13 9.5 3 30.0 3 7.5 4 28.6 2 3.1 1 12.5

SrExec 23 16.8 2 20.0 4 10.0 3 21.4 11 16.9 3 37.5

Asian
American/
African
American

13 100.0 0 0.0 10 100.0 1 100.0 `2 100.0 0 0.0

Male 10 76.9 0 0.0 8 80.0 0 0.0 2 100.0 0 0.0

Female 3 23. l 0 0.0 2 20.0 1 100.0 0 0.0 0 0.0

NOTE: Field of employment is derived from the federal codes established for science and engineering occupations by the Office of
Personnel Management, as follows: Biological Sciences (series 04xx), Engineering (Series 08xx), Mathematics and Computer Sciences
(Series 15xx), Physical Sciences (Series 13xx), and Cognitive Sciences (Series 0180).
Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.2 ONR S&E Work Force by Year of College Entrance

Category Total Before 1950 1950-59 1960-69 1970-79 1980-89 Unknown

# % # % # % # % # % # % # %

Total 150 100.0 13 100.0 41 100.0 58 100.0 15 100.0 7 100.0 16 100.0

Gender

Male 134 89.3 12 92.3 38 92.7 53 91.4 12 80.0 3 42.9 16 100.0

Female 16 10.7 1 7.7 3 7.3 5 8.6 3 20.0 4 57.1 0 0.0

Grade

GS 13 8 5.3 1 7.7 1 2.4 2 3.4 1 6.7 3 42.9 0 0.0

GS 14 28 18.7 2 15.4 2 4.9 9 15.5 7 46.7 3 42.9 5 31.3

GS 15 91 60.7 8 61.5 29 70.7 38 65.5 6 40.0 1 14.3 9 56.3

SrExec 23 15.3 2 15.4 9 22.0 9 15.5 1 6.7 0 0.0 2 12.5

Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.3 ONR S&E Work Force by Highest Degree Earned, Grade, and Gender

Grade/Gender Total Bachelor's Bachelor's Master's Doctorate

# % # % # % # % # %

Total 140 100.0 6 100.0 9 100.0 31 100.0 94 100.0

Male 125 89.3 6 100.0 7 77.8 26 83.9 86 91.5

Female 15 10.7 0 0.0 2 22.2 5 16.1 8 8.5

GS 13 7 100.0 0 0.0 0 0.0 4 100.0 3 100.0

Male 3 42.9 0 0.0 0 0.0 1 25.0 2 66.7

Female 4 57.1 0 0.0 0 0.0 3 75.0 1 33.3

GS 14 27 100.0 1 100.0 3 100.0 10 100.0 13 100.0

Male 24 88.9 1 100.0 2 66.7 9 90.0 12 92.3

Female 3 11.1 0 0.0 1 33.3 1 10.0 1 7.7

GS 15 84 100.0 5 100.0 6 100.0 16 100.0 57 100.0

Male 76 90.5 5 100.0 5 83.3 15 93.8 51 89.5

Female 8 9.5 0 0.0 1 16.7 1 6.3 6 10.5

SrExec 22 100.0 0 0.0 0 0.0 1 100.0 21 100.0

NOTE: There are 10 records with missing values for highest degree earned.
Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.4 ONR S&E Work Force by Field of Employment, Grade, and Gender

Grade/
Gender

Total Biological
Sciences

Engineering Mathematics &
Computer
Sciences

Physical
Sciences

Cognitive
Sciences

# % # % # % # % # % # %

Total 150 100.0 10 100.0 50 100.0 15 100.0 67 100.0 8 100.0

Male 134 89.3 7 70.0 45 90.0 10 66.7 65 97.0 7 87.5

Female 16 10.7 3 30.0 5 10.0 5 33.3 2 3.0 1 12.5

GS 13 8 100.0 1 100.0 4 100.0 2 100.0 1 100.0 0 0.0

Male 3 37.5 1 100.0 1 25.0 0 0.0 1 100.0 0 0.0

Female 5 62.5 0 0.0 3 75.0 2 100.0 0 0.0 0 0.0

GS 14 28 100.0 0 0.0 8 100.0 2 100.0 16 100.0 2 100.0

Male 25 89.3 0 0.0 6 75.0 2 100.0 15 93.8 2 100.0

Female 3 10.7 0 0.0 2 25.0 0 0.0 1 6.3 0 0.0

GS 15 91 100.0 7 100.0 34 100.0 8 100.0 39 100.0 3 100.0

Male 83 91.2 4 57.1 34 100.0 5 62.5 38 97.4 2 66.7

Female 8 8.8 3 42.9 0 0.0 3 37.5 1 2.6 1 33.3

SrExec 23 100.0 2 100.0 4 100.0 3 100.0 11 100.0 3 100.0

NOTE: Field of employment is derived from the federal codes established for science and engineering occupations by the Office of
Personnel Management, as follows: Biological Sciences (series 04xx), Engineering (Series 08xx), Mathematics and Computer Sciences
(Series 15xx), Physical Sciences (Series 13xx), and Cognitive Sciences (Series 0180).
Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.5 ONR Start Date by Grade and Gender

Grade/Gender Total 1965-79 1980-84 1985-89 1990-95

# % # % # % # % # %

Total 150 100.0 10 100.0 32 100.0 52 100.0 56 100.0

Male 134 89.3 10 100.0 30 93.8 51 98.1 43 76.8

Female 16 10.7 0 0.0 2 6.3 1 1.9 13 23.2

GS 13 8 100.0 0 0.0 0 0.0 1 100.0 7 100.0

Male 3 37.5 0 0.0 0 0.0 1 100.0 2 28.6

Female 5 62.5 0 0.0 0 0.0 0 0.0 5 71.4

GS 14 28 100.0 2 100.0 1 100.0 8 100.0 17 100.0

Male 25 89.3 2 100.0 1 100.0 8 100.0 14 82.4

Female 3 10.7 0 0.0 0 0.0 0 0.0 3 17.6

GS 15 91 100.0 5 100.0 21 100.0 40 100.0 25 100.0

Male 83 91.2 5 100.0 19 90.5 39 97.5 20 80.0

Female 8 8.8 0 0.0 2 9.5 1 2.5 5 207.0

SrExec 23 100.0 3 100.0 10 100.0 3 100.0 7 100.0

Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.6 Target Grade for GS 13 and GS 14 ONR S&E Employees by Gender

Gender Total Target GS 13 Target GS 14 Target GS 15

# % # % # % # %

Total 36 100.0 3 100.0 15 100.0 18 100.0

Male 28 77.8 1 33.3 11 73.3 16 88.9

Female 8 22.2 2 66.7 4 26.7 2 11.1

Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.7 Median Salaries of the ONR S&E Program Officers by Grade and Gender

ONR Grade/Number Male Program Officers Female Program Officers

Total

Median Salary 90,640 83,475

Number of Individuals 111 16

GS 13

Median Salary 59,917 59,917

Number of Individuals 3 5

GS 14

Median Salary 76,012 74,969

Number of Individuals 25 3

GS 15

Median Salary 94,053 94,104

Number of Individuals 83 8

Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.8 ONR S&E Work Force by the Most Recent and Second Most Recent Previous Employer

Previous Employer Total Male Program Officers Female Program Officers SrExec

# % # % # % # %

Total 150 100.0 111 100.0 16 100.0 23 100.0

Most recent previous employer

Academia 15 10.0 12 10.8 1 6.3 2 8.7

Industry 17 11.3 11 9.9 2 12.5 4 17.4

Navy 91 60.7 67 60.4 8 50.0 16 69.6

Other federal 27 18.0 21 18,9 5 31.3 1 4.3

Second most recent previous
employer

Academia 27 18.0 20 18.0 3 18.8 4 17.4

Industry 20 13.3 14 12.6 3 18.8 3 13.0

Navy 59 39.3 46 41.4 3 18.8 10 43.5

Other federal 44 29.3 31 27.9 7 43.8 6 26.1

Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.9 ONR Employee Separations (1988-95) by Year, Gender, Race, and Grade

Category Total 1988 1989 1990 1991 1992 1993 1994 1995

Total 87 14 7 9 9 11 7 20 10

Gender

Male 82 14 6 8 9 10 7 19 9

Female 5 0 1 1 0 1 0 1 1

Race

White 833 13 7 8 8 11 7 20 9

Asian American 2 0 0 0 1 0 0 0 1

African American 2 1 0 1 0 0 0 0 0

Grade

GS 13 2 0 0 0 0 1 0 1 0

GS 14 20 4 0 0 5 1 2 3 1

GS 15 46 6 5 4 3 7 3 10 8

SrExec 19 4 2 1 1 2 2 6 1

Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-5.10 ONR Most Recent Hires (1994-95) by Gender, Field of Employment, Grade at Hire, Most Recent and
Second Most Recent Previous Employer

Characteristics Total Male Female

# % # % # %

Total 18 100.0 11 100.0 7 100.0

Field of employment

Biological Sciences 1 5.6 1 9.1 0 0.0

Engineering 6 33.3 4 36.4 2 28.6

Mathematics and Computer Sciences 6 33.3 3 27.3 3 42.9

Physical Sciences 5 27.8 3 27.3 2 28.6

Grade at hire

GS 13 6 33.3 2 18.2 4 57.1

GS 14 6 33.3 5 45.5 1 14.3

GS 15 5 27.8 3 27.3 2 28.6

SrExec 1 5.6 1 9.1 0 0.0

Most recent previous employer

Industry 1 5.6 1 9.1 0 0.0

Navy 11 61.1 6 54.5 5 71.4

Other federal 6 33.3 4 36.4 2 28.6

Second most recent previous employer

Academia 2 11.1 1 9.1 1 14.3

Industry 3 16.7 1 9.1 2 28.6

Navy 7 38.9 6 54.5 1 14.3

Other federal 6 33.3 3 27.3 3 42.9

NOTE: Field of employment is derived from the federal codes established for science and engineering occupations by the Office of
Personnel Management, as follows: Biological Sciences (series 04xx), Engineering (Series 08xx), Mathematics and Computer Sciences
(Series 15xx), and Physical Sciences (Series 13xx).
Source: Human Resources Office, Office of Naval Research, 1996
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TABLE A-6.1 NRL S&E Employees by Field of Employment and Demographic Characteristics

Demographic
Characteristics

Total Biological
Sciences

Engineering Mathematics
& Computer
Sciences

Physical
Sciences

Cognitive
Sciences

# % # % # % # % # % # %

Total 1,677 100.0 8 100.0 631 100.0 144 100.0 885 100.0 9 100.0

Male 1,507 89.9 6 75.0 581 92.1 108 75.0 807 91.2 5 55.6

Female 170 10.1 2 25.0 50 7.9 36 25.0 78 8.8 4 44.4

Race/Ethnic
Group

White 1,491 88.9 7 87.5 540 85.6 133 92.4 802 90.6 9 100.0

Asian or Pacific
Islander

142 8.5 1 12.5 71 11.3 5 3.5 65 7.3 0 0.0

African American 22 1.3 0 0.0 11 1.7 5 3.5 6 0.7 0 0.0

Hispanic 16 1.0 0 0.0 6 1.0 1 0.7 9 1.0 0 0.0

American Indian 6 0.3 0 0.0 3 0.5 0 0.0 3 0.3 0 0.0

Underrepresented
Minorities

44 2.6 0 0.0 20 3.2 6 4.2 18 2.0 0 0.0

Disability Status

Disabled 127 7.6 2 25.0 48 7.6 9 6.3 66 7.5 2 22.2

Not Disabled 1,550 92.4 6 75.0 583 92.4 135 93.8 819 92.5 7 77.8

NOTE: Field of employment is derived from the federal codes established for science and engineering occupations by the Office of
Personnel Management, as follows: Biological Sciences (series 04xx), Engineering (Series 08xx), Mathematics and Computer Sciences
(Series 15xx), Physical Sciences (Series 13xx), and Cognitive Sciences (Series 0180). Disabled persons are defined as those individuals
who indicated that they had a disability.
Source: Naval Research Laboratory, 1996
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TABLE A-6.2 NRL S&E Employees by Field of Employment, Grade, and Gender

Occupation,
Status/
Gender

Total Biological
Sciences

Engineering Mathematics &
Computer
Sciences

Physical
Sciences

Cognitive
Sciences

# % # % # % # % # % # %

Total 1,677 100.0 8 100.0 631 100.0 144 100.0 885 100.0 9 100.0

Gender

Male 1,507 89.9 6 75.0 581 92.1 108 75.0 807 91.2 5 55.6

Female 170 10.1 2 25.0 50 7.9 36 25.0 78 8.8 4 44.4

GS 12 477 100.0 2 100.0 227 100.0 48 100.0 166 100.0 4 100.0

Male 369 82.6 2 100.0 199 87.7 30 62.5 136 81.9 2 50.0

Female 78 17.4 0 0.0 28 12.3 18 37.5 30 18.1 2 50.0

GS 13 512 100.0 4 100.0 185 100.0 55 100.0 265 100.0 3 100.0

Male 453 88.5 2 50.0 166 89.7 42 76.4 240 90.6 3 100.0

Female 59 11.5 2 50.0 19 10.3 13 23.6 25 9.4 0 0.0

GS 14 387 100.0 2 100.0 127 100.0 29 100.0 227 100.0 2 100.0

Male 364 94.1 2 100.0 124 97.6 25 86.2 213 93.8 0 0.0

Female 23 5.9 0 0.0 3 2.4 4 13.8 14 6.2 2 100.0

GS 15 287 100.0 0 0.0 86 100.0 12 100.0 189 100.0 0 0.0

Male 281 97.9 0 0.0 86 100.0 11 91.7 184 97.4 0 0.0

Female 6 2.1 0 0.0 0 0.0 1 8.3 5 2.6 0 0.0

SrExec 44 100.0 0 0.0 6 100.0 0 0.0 38 100.0 0 0.0

Male 40 90.9 0 0.0 6 100.0 0 0.0 34 89.5 0 0.0

Female 4 9.1 0 0.0 0 0.0 0 0.0 4 10.5 0 0.0

NOTE: Field of employment is derived from the federal codes established for science and engineering occupations by the Office of
Personnel Management, as follows: Biological Sciences (series 04xx), Engineering (Series 08xx), Mathematics and Computer Sciences
(Series 15xx), Physical Sciences (Series 13xx), and Cognitive Sciences (Series 0180).
Source: Naval Research Laboratory, 1996
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TABLE A-6.3 NRL S&E Employees by Grade and Race

Grade/Race Total GS 12 GS 13 GS 14 GS 15 SrExec

# % # % # % # % # % # %

Total 1,677 100.0 447 100.0 512 100.0 387 100.0 287 100.0 44 100.0

Race/Ethnicity

White 1,491 88.9 367 82.1 469 91.6 342 88.4 272 94.8 41 93.2

Asian 142 8.5 58 13.0 34 6.6 37 9.6 11 3.8 2 4.5

African American 22 1.3 12 2.7 6 1.2 1 0.3 2 0.7 1 2.3

Hispanic 16 1.0 8 1.8 2 0.4 5 1.3 1 0.3 0 0.0

American Indian 6 0.4 2 0.4 1 0.2 2 0.5 1 0.3 0 0.0

Underrepresented
Minorities

44 2.7 22 4.9 9 1.8 8 2.1 4 1.3 1 2.3

NOTE: The underrepresented minorities include African Americans, Hispanics, and American Indians.
Source: Naval Research Laboratory, 1996
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APPENDIX B

RECENT ONR HIRING ACTIONS

To analyze ONR's recruitment and hiring practices, the committee examined data from 13 ''case files''
documenting the hires of scientists and engineers between January 1, 1993, and December 31, 1995.

The hiring actions were grouped into three types: no recruitment, limited recruitment, and open
recruitment. No recruitment (2 hires) means that no vacancy announcement was prepared or advertised; the
individual selected was the only candidate. Limited recruitment (4 hires) means that applications were limited to
current Navy or DoD employees. Open recruitment (7 hires) means that the position was open to all qualified
applicants, including those in industry and academia.

The limited and open recruitment practices applied to various geographic "areas of consideration": either the
Washington, D.C. metropolitan area or nationwide. Thus a position which was open to qualified applicants in
every sector of employment (academia, government, or industry) might have been advertised in the Washington,
D.C. metropolitan area only.

There were nine case files where the job vacancy was advertised and the number of applicants known. Out of a
total of 210 applicants for those nine positions, there were 106 qualified applicants. Data were not available on the
race or disability status of the job applicants because those items are not included on the federal application form
(SF171). ONR does ask applicants to fill out a separate (voluntary) form which gives this information, but none of
the files examined had that form in them.
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Summary Data on Qualified Applicants*

Highest Level of Education Completed

Total B.S. Master's Ph.D. Unknown

Total 106 29 38 38 1

Male 91 23 33 34 1

Female 14 6 5 3

Unknown 1 1

Employment at Time of Application

Total Government Academia Industry Other Unknown

Total 106 82 7 12 4 1

Male 91 69 6 11 4 1

Female 14 13 1

Unknown 1 1

Employment at Time of Application (Government Only)

Total Nonmilitary Military Military-Navy Military-ONR

Total 82 13 9 55 5

Male 69 12 9 44 4

Female 13 1 11 1

* Data is drawn from the nine case files where the job vacancy was advertised and the number of applications is known.
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APPENDIX C

SUMMARY OF INTERVIEWS WITH ONR PROGRAM
OFFICERS AND SENIOR EXECUTIVES
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PART I: BACKGROUND AND METHODOLOGY

Scope

This report, prepared in consultation with Karen Bogart who conducted the interviews, summarizes the
results of interviews with program officers and senior executives in the science and engineering work force in the
headquarters of the Office of Naval Research in Arlington, Virginia. The first set of 45 interviews was conducted
with a sample of women, minority males, and white males employed as GS 13, GS 14, and GS 15 program
officers. The second set of 26 interviews was conducted with senior executives and division and department
heads, all of whom were white males.

The Study Sample

Program Officers

Study participants were drawn from the ONR science and engineering (S&E) work force, whose members
numbered 150 in February 1996. The original study sample encompassed all women, all minority males* (Asian
Americans and African Americans), and a sample of white males selected to match the ONR job codes (fields of
specializations) from which minorities and women were drawn. Sample participants initially included 16 women, 9
minority males, and 26 white males for a total of 51. In March 1996, two participants who had inadvertently been
miscoded were added, bringing the total study sample to 53.

Members of the study sample were contacted in November 1995 and asked to participate in a self-report
survey conducted by mail. In the original mailing they were also advised that they would be contacted at a later
date to schedule a 90-minute follow-up interview. In January 1996 prospective interview participants were
contacted by e-mail and voice mail and asked to participate in an interview.

Senior Executives

In April 1996 all 27 senior executives at ONR were added to the study sample. This group was made up of
the 19 members of the official Senior Executive Service (SES) and 8 senior managers. The SES members included 5
department directors who together constitute the Science and Technology Advisory Board (STAB). The
department directors develop and implement science policy and represent ONR to Congress and to the Pentagon.
Below the department directors were 14 SES members whose numbers included 12 division heads and 2
associates. The division heads have primary responsibility for recruiting, hiring, and promoting program officers.
They administer people rather than programs, in contrast to the program officers whom they supervise. Among the
senior managers who participated in the interviews were 4 chief scientists (GS 16s) whose focus is primarily on
science rather than on administration (they do not recruit, hire, review, or promote) and 4 division and department
heads employed at the GS 15 level.

Study participants were contacted in April/May 1996 and asked to participate in a self-report survey
conducted by mail. In the original mailing they were also advised that they would be contacted at a later date to
schedule a 90-minute follow-up interview. In May 1996, prospective interview participants were contacted by e-
mail and voice mail and asked to participate in an interview.

* Editor's note: Although Asian Americans are not underrepresented in science and engineering, they were included in the
interviews in order to gather information from a broad spectrum of ONR personnel. The phrase "minority males" as used in
this Appendix, therefore, refers to all non-white males, including Asian Americans.
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The Respondents

Out of 53 members of the survey sample of program officers, 2 were out of the area and unavailable. Of the
51 remaining, 45 participated in interviews: 14 females, 9 Asian American males, 1 African American male, and
22 white males.

Twenty-six out of 27 members of the survey sample of senior executives participated in interviews. One
senior executive declined to participate.

The Interview Process

The interviews of the program officers were conducted in confidence in a private office provided by ONR's
Office of Human Resources in a different building from the one in which all but two of them worked. The
interviews of the senior executives were conducted in the offices of the respondents, or, at their request, in nearby
conference rooms. The interviews were tape recorded with the explicit understanding that a record was being made
for reference purposes only, and that only the interviewer would listen to the tapes. Once the notes were complete,
the tapes were destroyed. Three program officers and two senior executives asked that no tape recording be made.
All interview tapes were taken off-site for playback.

The interview protocol (appended to this report) was constructed as an inductive or ethnographic interview
based on 12 questions with multiple probes. The protocol included an informational interview calling for facts; an
attitudinal interview inviting the expression of attitudes, opinions, and beliefs; and a critical incident interview
calling for examples of behaviors or events illustrating best and worst experiences that (1) program officers
attributed to their being women, minority males, or white males or that (2) senior executives related to race or
gender. In addition, the senior executives were asked to respond to each question, not only by describing their own
experience, but also by describing how they were using their leadership to promote diversity.

Respondents were articulate and cooperative. Although some interviews lasted only 30-45 minutes, many
respondents took the time to discuss every issue at length, with the result that many of the interviews lasted 90
minutes. Several program officers returned a second tune, and a number of program officers and senior executives
stated that they were available to help if there was a further need for their input. As a result, more than 60 hours of
tape-recorded interviews and notes with program officers and more than 40 hours of tape-recorded interviews and
notes with senior executives were generated.

Methodological Considerations

•   No generalization accurately describes every member of each group because of differences both among
and within groups with regard to every issue addressed.

•   There was greater heterogeneity in responses among the white male program officers than among female
and minority program officers, making categorization and frequency counts of responses to the primary
questions difficult.

•   Senior executives often expressed multiple view points simultaneously (e.g., emphasizing the positives
and the negatives associated with diversity), making categorization and frequency counts of responses to
the primary questions difficult.

•   The interviewing approach used was inductive. As such, it focused not on responses to questions that
could be answered positively or negatively, but on eliciting the range of individual and organizational
behaviors that influence the experience of diversity in the ONR work place.
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•   The interview was designed to capture the interviewee's perception of what needs to be changed or of
what is discriminatory and what is not.

PART II: SUMMARY OF INTERVIEW RESULTS WITH PROGRAM OFFICERS

The context within which scientists and engineers work at ONR and the constraints imposed by this context
should be kept in mind as findings are reviewed.

•   ONR is the premier research funding organization of the Navy with a long and distinguished history of
funding basic and applied research, especially at universities and federal laboratories.

•   The S&E work force at ONR headquarters is comprised of senior scientists and engineers who serve both
as science administrators overseeing multimillion-dollar funding programs and as scientific researchers
conducting their own research programs.

•   The many benefits associated with ONR include the opportunity to contribute to new knowledge by
funding cutting edge research in a program of one's own design; the capacity to make funding decisions
without peer review; high rank (more than two-thirds are employed at the GS 15 or senior executive
level); high salary (although many interview participants were quick to point out that salaries in industry
are often higher); numerous opportunities for professional development; relative job security; and the
elite status of belonging to the premier science and engineering research funding organization of the
Navy.

•   ONR reorganized approximately two years ago and merged with two other offices—the Office of Naval
Technology (ONT) and the Office of Applied Technology (OAT). Since that reorganization, the focus
has been on the integration of basic research with application to the fleet.

Attitudes Toward the Work Environment

•   Women, minorities, and white males commented on the many opportunities for professional development
and the flexible work-family arrangements.

•   Women and minority males particularly praised the value ONR placed on professional ethics and
scientific integrity.

•   Members of all three groups described ONR as "the best job" that they have had, citing specifically their
ability to fund promising new research and development and to conduct their own research.

•   Women and minority scientists at ONR are sophisticated about diversity issues in the science and
engineering work force. The Diversity Committee, initially appointed in December 1994, has analyzed
the problems faced by female and minority scientists at ONR and proposed solutions.

•   Women at ONR have formed chapters of WISE (Women in Science and Engineering) and WSEC
(Women in Science and Engineering Council) to address issues of diversity. An invitation in 1994 to
Nora Slatkin, Assistant Secretary of the Navy, to attend a luncheon organized by WISE resulted in action
to improve the status of women and minorities at ONR.

•   Many of the women referred to the differences between "the white male culture" and the "culture of
minorities and women." The white male culture was described as hostile, aggressive, argumentative,
competitive, and vocal. The culture of minorities and women was
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described as cooperative, nurturing, quiet, and reflective.
•   Some female Ph.D.s who have been at ONR for a number of years perceived themselves to be second-

class citizens whose contributions are not valued. Rather than reporting the experience of being at ONR
as positive or neutral, they described the environment as hostile. Some non-Ph.D. women with similar
years of experience at ONR also reported dissatisfaction. Some women were interested in senior
executive status but have had no opportunity to be promoted. Others were less interested in management
than in making a difference as scientists or engineers.

•   Women and minorities described ONR as "paying lip service to diversity," and several reported little
evidence of serious intent to improve the status of minorities and women.

•   White males described a very different ONR characterized by friendliness, camaraderie, and "bending
over backwards to promote diversity," an organization in which the best candidates are recruited, hired,
and promoted, regardless of gender or race and ethnicity.

•   The experiences of white males appeared to be more variable than the experiences of women and
minorities, making efforts to describe them in terms of broad generalizations more difficult. Not every
white male was satisfied with his experience at ONR, although most described a far more sanguine
climate than was reported by the women or minorities. For some—although by no means all—of the
white males interviewed, promotion to senior executive status is a coveted prize for successful
performance. Others, however, described little interest in managing people, as distinguished from
overseeing research programs.

Attitudes Toward Diversity

•   Many males perceived that the pool of women and underrepresented minorities (African Americans and
Hispanics, in particular) for positions at ONR was very small. Other male respondents reported that
qualified women and minorities were out there, but that serious efforts to recruit them were not being
made. There was a consensus that science and engineering education was a critical issue, especially for
underrepresented minorities. In this connection, attention was called to ONR's HBCU/MI program.

•   The women and men who are committed to diversity principles believed that the problems women in
particular face will be solved only as

•   more women are actively recruited to ONR
•   more women are promoted or hired directly into senior executive positions
•   senior women (and men) take on formal roles as mentors to junior women
•   women take on visible senior roles representing ONR to the scientific and engineering community outside

ONR
•   men are required to interact with female scientists and engineers in positions of authority Of these various

activities, recruitment of women and mentoring appeared to be at the top of the agenda.
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PART III: SUMMARY OF INTERVIEW RESULTS WITH SENIOR EXECUTIVES

Attitudes Toward Diversity

There was a consensus among most senior executives that there is a need to increase diversity when it is
defined as the recruitment of more women and underrepresented minorities to ONR Although there was little
awareness of the hostile, aggressive, or argumentative behavior reported by some female program officers, several
senior executives acknowledged that they would not necessarily be aware of such behavior even if it did exist
since staff were careful about how they behaved in their presence. Several did admit that the ONR environment
was fast paced, competitive, and "bottom-line" driven, but they also stated that it was that way for men as well as
for women. And several were emphatic that certain aspects of the ONR culture should remain the same, especially
the use of an adversarial approach in recruitment interviews and in meetings.

Two sentiments predominated regarding the recruitment of diverse populations:

•   The first saw diversity as strengthening ONR by bringing a variety of viewpoints to bear on the scientific
and engineering enterprise itself. This group stated that diversity will advance the enterprise in a way that
homogeneity of perception and experience cannot.

•   The second feared that diversity would dilute the strength of ONR, particularly if it meant lowering
standards of technical competence in order to achieve it. Two broad approaches to achieving diversity in
recruitment were discussed:

•   The first reached out to encourage outstanding senior women and underrepresented minorities in
academia, industry, and government to come to ONR on a permanent basis. Efforts in this direction have
not succeeded to date.

•   The second approach involved "growing one's own" by encouraging mid-level minority and female
scientists and engineers from universities and the Navy laboratories to accept temporary positions as
IPAs and detailees, with the idea of recruiting from this pool. It also involved encouraging new minority
and female Ph.D.s to accept positions in Navy laboratories since it was perceived that they were less
likely to want to take on such positions later on in their careers. This is the approach that ONR has been
taking, although it has not produced the kinds of results that most senior executives expected. A variation
of this approach involves bringing in senior female and minority scientists or engineers from academia
and industry for a few months to occupy a special "chair" created for this purpose. This was recently tried
for a first time, but with a senior white male university professor.

For the most part, the discussion focused on the recruitment of women rather than underrepresented
minorities (e.g., African Americans and Hispanics). The consensus among most senior executives was that there is
an exceedingly small pool of underrepresented minorities in the science and engineering fields of interest to ONR;
that few members of these racial and ethnic populations enter technical fields; that the numbers in fields such as
physics were, if anything, declining; and that ONR could not compete successfully with academia and industry or
even other government agencies for the very small numbers of outstanding scientists and engineers drawn from
these populations.
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Interview Guide

Staff from the National Research Council will conduct interviews with a sample of ONR staff during
December 1995 and January 1996. In preparation for these meetings, those to be interviewed have been asked:

(1)  to consider what they perceive to be the formal policies and informal practices that may,
inadvertently, perpetuate inequities in the experiences of scientists and engineers—male and female,
minority and white, physically disabled and those with no physical disabilities; and

(2)  to reflect upon their own experiences and to tell us whether they have ever experienced or witnessed
events illustrating either especially equitable or fair policies and practices or differential treatment of
scientists and engineers on the basis of gender, race/ethnicity, or physical ability.

We especially want to know how conditions, policies, and practices at ONR differentially affect
those whose perspectives (and backgrounds) are different.

Conditions, Policies and Practices

1. Understanding ONR as an Organization. Would you say that you have a good understanding of how ONR
works (policies and procedures) formally and informally? How have you gotten this information?

2. Valuing Diversity in the Science and Engineering Work Force. What conditions, policies, and practices
need to change in order to achieve diversity—i.e., increased representation of targeted groups (women, racial/
ethnic minorities, and the physically disabled)—in ONR's science and engineering work force? What history and
traditions may have perpetuated, perhaps unintentionally, a science and engineering work force that is
predominantly white male, especially at senior management levels?

3. Access to ONR: Advertisements, Recruitment, and Hiring: How were you recruited for your position—
for example, through an informal network, by a search committee, or in response to a position announcement?

What were the terms and conditions of your original employment with ONR? Were these, as far as you
know, competitive with those offered other ONR employees in your professional discipline (series)?

What should be done to attract members of the three targeted groups to your field? What would you do to
recruit them to ONR?

4. Annual/Periodic Review and Promotion: Do you know what you have to do to be promoted? Are there
easily accessible mechanisms (e.g., ombudsperson, other dispute mediator, or written procedures) for formal or
informal appeal of decisions related to annual/periodic review? Does ONR or its departments review the
evaluation process periodically to determine that men and
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women, minority and non-minority, are evaluated equally stringently (e.g., as measured by a study of similarities
and differences in level of research, ratings or other indices)? Are you satisfied with the review and promotion
process? If not, what changes would you recommend?

5. Professional Development: What opportunities exist at ONR for your professional development? Why
have you (not) participated in ONR's Research Opportunities for Program Officers Program? What opportunities
do you have for upward mobility? Are your opportunities less than, equal to, or greater than those of others? Why
do you say that? Do restrictions in professional development opportunities contribute to a staffing pattern in which
women and racial/ethnic minorities are concentrated in junior and mid-level management positions while men
dominate senior management? If so, what do you believe can be done about this?

6. Work-Family Arrangements: How does ONR accommodate scientists and engineers who have family
responsibilities? Are working conditions (e.g., long hours) forcing you to shortchange your family? What work-
family arrangements would you like to see at ONR (e.g., flex time, part-time employment, child care on ONR
premises, parental leave for both parents at childbirth or adoption, family leave, employee assistance with such
needs as alcohol abuse and dependent care, including elder care)?

7. Discrimination: What are your experiences of especially positive treatment of women and minority
scientists and engineers at ONR, attributable to equitable conditions, policies or practices of your workplace?

•   No experiences
•   Experience(s) described during interview

What happened?
Who was involved?
What led to this situation?
What was the outcome?
Why does this appear to you to be an example of especially equitable treatment?
8. A broad range of behaviors and events perpetuate inequities for women and minorities in the workplace.

What are your experiences of sexual or racial discrimination at ONR? Are there formal and informal opportunities
for dissent, mediation and grievance without reprisal? Would you describe any of your experiences as "critical
incidents" affecting your motivation, achievement, or other attitudes or behavior? If you have one or more
examples, please take a few minutes to describe each critical incident.

•   No experiences
•   Experience(s) described during interview

What happened?
Who was involved?
What led to this situation?
What was the outcome (positive or negative)?
Why does this appear to you to be an example of discrimination?
If you knew the situation was actionable, but your decision was not to take action, why?

APPENDIX C 130

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e 
us

e 
th

e
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Building a Diverse Work Force: Scientists and Engineers in the Office of Naval Research

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/5837


9. Since joining the staff of ONR, would you say that overt discrimination  based on gender, race/ethnicity, or
other factors has:

•   Decreased
•   Increased
•   Remained the same
•   Discrimination does not occur
•   Don't know

10. Since joining the staff of ONR, would you say that subtle discrimination  based on gender, race/ethnicity,
or other factors has:

•   Decreased
•   Increased
•   Remained the same
•   Discrimination does not occur
•   Don't know

11. Ethics, Professional and Scientific Integrity: To what extent would you describe your working
environment at ONR as ethnical, characterized by professional and scientific integrity? In responding, consider
whether (1) research findings have ever been distorted, (2) scientific errors have been acknowledged or concealed,
and (3) personal behavior has always been ethical and professional.

12. Physical Plant: Are you satisfied with the physical environment? Is the physical plant well maintained?
Is physical space equitably allocated?
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APPENDIX D

EXAMPLES OF SUCCESSFUL DIVERSITY INITIATIVES
IN OTHER ORGANIZATIONS

AEROSPACE CORPORATION

Aerospace Corporation has made significant progress from 0.01 percent women in their technical
workforce in 1962 to 12.5 percent women in 1993. Its recruitment of women is aided by the involvement of
many women who act as mentors, by policies and practices that are attractive to women, and by many
dedicated people who are working toward creating a positive climate that contributes to the successful
recruitment of women.

Women's committees or networks within a company can be vitally important influences on the
recruitment and retention of women, and the Women's Committee at Aerospace has been not only a leader
for change, but also a strong support system that has helped women gain confidence. Issues addressed
include the following:

•   Developing a maternity leave policy
•   Equalizing employee benefits for secretarial and technical staff
•   Establishing awards for women
•   Researching and making recommendations to the president and executive staff on female candidates for

the board of directors
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ALCOA

ALCOA Technical Center, the research facility of the Aluminum Company of America, is a leader in the
industry in developing programs for attracting and retaining talented women. Effective policies and programs
have been developed to help employees balance work and family responsibilities.

To establish recruitment programs and to develop university relations, ALCOA representatives were
sent directly to select colleges and universities with large numbers of women and minority graduates in the
sciences and engineering. The Pilot School Program is the result of such efforts, and it serves to establish
meaningful technology linkages between the ALCOA coordinator and university faculty and students.
Through its Minority Fellowship Program, ALCOA develops relationships with high potential female and
minority candidates

APPLE

A Systemic Approach to Diversity Programs
Include those who will be involved or interested in the outcome of the program or intervention in

developing programs and interventions that support diversity in all phases of the employment cycle—
sourcing, recruiting, interviewing, orientation acculturation, coaching, and development/ promotion. Following
is a list of what Apple is doing or is considering doing in each of these areas.

Sourcing. Establish ongoing relationships with professional associations and universities. For example,
Apple engineers act as ''professor for a day'' and/or set up and support computer labs on campus, or they
might host product demonstration booths at professional conferences and meetings and arrange for senior
scientists and managers to keynote functions.

Recruiting. Campus recruiting, professional networking, and word-of-mouth. Provide bonuses to
individuals who recommend new hires for hard-to-fill positions and offer internships.

Interviewing. Provide training to support cultural diversity in the process (e.g., how to accurately assess a
candidate's qualifications across cultures, and how to appropriately and comfortably communicate one's
qualifications). Inform candidates about what to expect during the interview process and monitor the interview
and selection processes.

Orientation/Acculturation. Start up a buddy program and an employee association
Coaching. Mentoring.
Development/Promotion. Rotate assignments; Leadership in Action, a junior/senior partnership

program; "Bridges—Managing a Diverse Workforce" training program; and roundtable discussions about
current business and career issues featuring company leaders.

Climate. Cultural celebrations and diversity awareness training ("A Winning Balance").
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AT&T

AT&T Bell Laboratories "value both women and men employees who are well grounded in their
technical expertise and who have an understanding of the business world." AT&T is committed to
encouraging this broader base of knowledge and to improving the working climate for its female employees.

AT&T has developed, collaboratively with human resources and technical staff, a University Relations
Summer Program and offers scholarships and fellowships such as the Engineering Scholarship Program, the
Cooperative Research Fellowship Program, and the Graduate Research Program for Women. Another effort
at AT&T is sponsorship (with the National Science Foundation and other U.S. companies) of the Women in
Engineering Program Advocates Network (WEPAN). WEPAN includes efforts to increase the numbers of
women studying engineering, to establish mentoring and summer internships involving the private sector, and
to find positions for women engineering graduates. WEPAN also works with women in professional
positions.

The Employee Counseling Service is a highly effective program that provides private and confidential
one-on-one counseling sessions, consults with management about special organizational and individual
issues, and presents special seminars and workshops on subjects such as balancing work and family, single
working parents, and dual-career couples.

CORNING, INC.

The Corning Professional Women's Forum:
Networking—A Guide for Getting Started
A voluntary network was created to foster professional growth for women employees of Corning. Five

basic kinds of networks were identified:

•   Professional/trade group
•   Mixed industrial women's business network
•   Mixed network of men and women
•   Volunteer network
•   Strong network of family and friends

A three-fold approach was recommended to structuring the network:

•   Buddy system. Know someone who has your best interests at heart.
•   Board of Advisors. Know a group of people who can provide advice.
•   Resource Network. Work to expand the network to include a variety of people and levels.
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UNITED STATES DEPARTMENT OF ENERGY

The United States Department of Energy (DOE) views people as its most important resource and values
the needs of individuals. It is committed to attracting and accommodating women as part of the diverse work
force and places the safety, health, and well-being of the work force as the highest priority. DOE is helping
women achieve their professional goals through targeted recruitment and employment programs.

•   Upward Mobility (a government-wide program) is a competitive recruitment option enabling DOE
management to select highly qualified, lower-level employees for trainee positions.

•   Management Intern Development Program and Career Entry and Development Program offer
recruitment opportunities to entry-level professionals for technical, administrative, and managerial jobs.

•   Presidential Management Intern Program matches the interest of outstanding graduates desiring public
service careers in policy analysis and program management with the needs of federal departments and
agencies.

•   Technical Leadership Development Program (within the Office of Defense) and Technical Manager
Development Program (within the Office of Environmental Management) are designed to select qualified
graduates and to develop their technical management skills.

Many issues fundamental to the advancement of women in the work place revolve around the role of
women as caregivers for children and elders and as providers of family economic stability.

•   The Eldercare Program offers assistance and resources to employees taking care of older relatives.
•   The government-wide Federal Women's Program was initiated 1980. The program at headquarters has

included educational programs, reports, outreach, and activities exhibits at professional meetings. It also
offers the opportunity for participation in the Federal Women's Program Advisory Council. In addition,
each DOE field organization has a Federal Women's Program Coordinator and conducts numerous
activities which include various role model/mentoring programs.

Education and training programs offered by DOE include federal and laboratory initiatives that advance
the status of women by offering them opportunities to enhance leadership skills and to gain exposure to
science and mathematics-based professions.

Federal programs provide management training and greater access to management positions and
include the Professional Skills Training Program, the Women's Executive Leadership Program, the
Leadership Enhancement Program, and the Senior Executive Service Candidate Development
Program.

Laboratory initiatives are designed to stimulate interest in science careers through hands-on experience
and include the Pre-Freshman Enrichment Program, the Committee on Women in Science and
Engineering, and the Summer Student Training Program.
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XEROX

Xerox Corporate Research and Technology (CRT) is working towards making Xerox Corp "the employer
of choice for women in minorities by the year 2000." To meet its goal, a "Women's Council" was formed in
1991 to provide advice to senior management on issues related to recruiting and retaining women.

Council members identified five problem areas:

•   the number of women in corporate research
•   career development
•   salary equity
•   working environment
•   benefits

As a result, the following recommendations have been made:

•   Improve hiring and promotions
•   Establish linkages with universities
•   Create lateral hiring opportunities into other units of Xerox
•   Allow cross-laboratory promotions

Through the formation of the "Women Managers Roundtable," the company is introducing a change in
culture from the top.
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Harrison Shull, Chair. Member, National Academy of Sciences; Member, Naval Studies Board. Dr. Shull
has served in a variety of academic positions, including Chancellor, University of Colorado at Boulder; Vice
President of Academic Affairs and Provost, Rensselaer Polytech Institute; and Provost and Academic Dean, Naval
Postgraduate School, from which he has recently retired. He maintains membership in the American Association
for the Advancement of Science, American Physical Society, American Academy of Arts & Sciences, American
Chemical Society, as well as foreign membership in the Royal Swedish Academy of Science and the Royal
Uppsala Academy of Arts and Sciences. Dr. Shull holds a Ph.D. from the University of California, Berkeley.

Linda Cain, Director, Office of University and Science Education, Oak Ridge National Laboratory. Dr. Cain
has extensive experience with science teaching at the pre-college level and with the management and oversight of
scientific careers through and beyond the college and graduate school levels. Her professional affiliations include
the American Association for the Advancement of Science, American Chemical Society, Association of Women in
Science, U.S. Department of Energy Pre-college Evaluation and Assessment Committee, and the National Science
Teachers Association. Dr. Cain has an Ed.D. from the University of Tennessee, Knoxville.

George Campbell, Jr., President and CEO, NACME, Inc. A Fellow of the American Association for the
Advancement of Science, his many awards include the George Arents Pioneer Medal in Physics, the Drexel
University Centennial Medal, and, on behalf of NACME, the 1996 Presidential Award in Science, Mathematics
and Engineering Mentoring. Formerly an AT&T Bell Laboratories scientist and manager, Dr. Campbell has been a
U.S. delegate to the International Telecommunications Union and spent two years on the Nkumbi International
College faculty in Zambia. He has served on the U.S. Secretary of Energy's advisory board and is currently a
member of the Board of Trustees and Executive Committee, Rensselaer Polytechnic Institute; the Engineering
Advisory Council of Cooper Union; the Board of Trustees and Executive Committee, New York Hall of Science;
the Advisory Board of the Merck Institute for Science Education; and the Board of Directors, Oak Ridge
Associated Universities. He holds a Ph.D. in physics from Syracuse University.

Katharine B. Gebbie, Director, Physics Laboratory, National Institute of Standards and Technology. She is a
Fellow of the American Physical Society and recipient of a Women in Science and Engineering (WISE) Lifetime
Achievement Award. Dr. Gebbie serves on the Executive Committee of the American Physical Society's Division
of Atomic, Molecular and Optical Physics; the Society's Committee on the Status of Women in Physics; and the
Department of Energy's Fusion Energy Advisory Committee. She also represents the United States on the
International Committee for Weights and Measures. Dr. Gebbie has a Ph.D. from University College London.

Eve L. Menger, Director, Characterization Science & Services, Corning. Inc. and Presidential Appointee to
the National Science Board. For the last four of her 10 years at AlliedSignal, she was Senior Technical Officer.
Dr. Menger has held academic positions at the University of Virginia (Vice Provost for University-industry
Relations and Professor of Chemistry) and the University of California, Santa Cruz. Her professional and public
service affiliations include membership on the boards of directors of Science Service Inc., Hardinge Inc., Regional
Science & Discovery Center, Literacy Volunteers, and Ceramics Corridor; and membership on the advisory
committees of the University of Texas at Dallas, Doctor of Chemistry Program; Cornell Biotechnology Center for
Advanced Technology; Oakridge National Laboratory,

APPENDIX E 140

Ab
ou

t t
hi

s 
PD

F 
fil

e:
 T

hi
s 

ne
w

 d
ig

ita
l r

ep
re

se
nt

at
io

n 
of

 th
e 

or
ig

in
al

 w
or

k 
ha

s 
be

en
 re

co
m

po
se

d 
fro

m
 X

M
L 

fil
es

 c
re

at
ed

 fr
om

 th
e 

or
ig

in
al

 p
ap

er
 b

oo
k,

 n
ot

 fr
om

 th
e 

or
ig

in
al

 ty
pe

se
tti

ng
 fi

le
s.

 P
ag

e 
br

ea
ks

 a
re

 tr
ue

 to
th

e 
or

ig
in

al
; l

in
e 

le
ng

th
s,

 w
or

d 
br

ea
ks

, h
ea

di
ng

 s
ty

le
s,

 a
nd

 o
th

er
 ty

pe
se

tti
ng

-s
pe

ci
fic

 fo
rm

at
tin

g,
 h

ow
ev

er
, c

an
no

t b
e 

re
ta

in
ed

, a
nd

 s
om

e 
ty

po
gr

ap
hi

c 
er

ro
rs

 m
ay

 h
av

e 
be

en
 a

cc
id

en
ta

lly
 in

se
rte

d.
 P

le
as

e 
us

e 
th

e
pr

in
t v

er
si

on
 o

f t
hi

s 
pu

bl
ic

at
io

n 
as

 th
e 

au
th

or
ita

tiv
e 

ve
rs

io
n 

fo
r a

ttr
ib

ut
io

n.

Building a Diverse Work Force: Scientists and Engineers in the Office of Naval Research

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/5837


Metals & Ceramics Division; and the Center for Photoinduced Charge Transfer at the University of Rochester. She
is a member of the American Chemical Society, Committee for Chemistry and Public Affairs. Dr. Menger received
her undergraduate degree from Carleton College and has a Ph.D. from Harvard University.

Herbert Rabin, Director, Engineering Research Center; Professor; Associate Dean, A. J. Clark School of
Engineering, University of Maryland College Park; Member, Naval Studies Board. He has had prior experience as a
senior scientist and manager at the Naval Research Laboratory and has served as Deputy Assistant Secretary in the
Office of the Secretary of the Navy. Professional memberships include the American Association for the
Advancement of Science, American Physical Society, Optical Society of America, and the American Institute of
Aeronautics and Astronautics. Dr. Rabin has a Ph.D. in physics from the University of Maryland. and serves as a
Trustee of the National Technological University.

Frank J. Talamantes, Professor of Biology, University of California, Santa Cruz. He is a recipient of the
British Transatlantic Medal Lecturer and of The Society for the Study of Reproduction Research Award. As a
Fellow of the American Association for the Advancement of Science, Dr. Talamantes holds membership in the
Endocrine Society, Society for the Study of Reproduction, Society for Biochemical and Molecular Biology, and
The American Physiological Society. His research is in the area of biochemical endocrinology, which is funded by
NSF, NCI, and the NIH. He is also actively involved in various committees and programs associated with the
advancement of ethnic minority students in the sciences. He received his Ph.D. in endocrinology from the
University of California, Berkeley.

Toni Tomacci, Director, Human Resources, MatriDigm Corporation; Adjunct Faculty Member, University
of San Francisco and Dominican College. For the last 14 years, Dr. Tomacci worked for Apple Computer, Inc.
where, from 1989 to 1996, she held the position of Diversity Consultant. She serves on the Board of Trustees,
Pacific Graduate School of Psychology; the Corporate Advisory Board, Stanford University Institute for Research
on Women and Gender; and the Vocational Education Advisory Council, City College of San Francisco. Her
professional memberships include the American Association of University Women, the Association of Governing
Boards of Universities and Colleges, Bay Area Organization Development Network, International Network of
Women in Technology, Northern California Diversity Business Forum, and World Business Academy. Dr.
Tomacci holds a doctorate in organization and leadership from the University of San Francisco.

Stephen J. Lukasik, liaison, Committee on Women in Science and Engineering. He has been Director of the
Defense Advanced Research Projects Agency and Chief Scientist of the Federal Communication Commission. Dr.
Lukasik has also held executive positions as Xerox, RAND Corporation, Northrop Corporation, and the TRW
Space and Defense Sector. He holds membership in the American Association for the Advancement of Science,
American Physical Society, Sigma Xi, and Tau Beta Pi. Dr. Lukasik received his Ph.D. in physics from the
Massachusetts Institute of Technology and is a Trustee of Harvey Mudd College.
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