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Abstract. Academic programs in colleges and universities in the United States have
increasingly embraced principles of equity and inclusion to support student success and
diversity within professions. Innovations in diversity, equity, and inclusion (DEI) in uni-
versity programs require baseline data on students, faculty and administrators, curricula,
and programmatic support. A review of data shows that underrepresented groups in the
U.S. workforce have limited visibility in operations research (OR) and analytics. A review
of DEI-related research reveals some relevant insights, including a gap in studies specific
to OR and analytics. To provide evidence in support of DEI initiatives in OR/analytics, we
describe a survey project to collect baseline data on participants in university programs in
OR/analytics, on DEI-related characteristics of curricula, and of DEI-related programmatic
supports. Most OR/analytics programs have limited diversity, with proportionately small
African American, Hispanic, and female student and faculty presence. However, despite
the limited DEI content in curricula, many programs offer support services for underrepre-
sented students. These results provide initial evidence in support of initiatives in university
programs in OR/analytics to strengthen the presence of underrepresented groups among
students, faculty, and administrators; increase DEI-related content in curricula; and ensure
that programmatic supports for DEI result in intended outcomes.
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1. Introduction

Higher education has been undergoing a transforma-
tion in recent years aimed at making its curriculum and
institutional practices more equitable and inclusive
(Russell et al. 2021). To respond to this call to action,
many universities have implemented diversity, equity,
and inclusion (DEI) requirements into their curricula to
better prepare students for their communities and the
workforce (Carleton 2021). Although the idea of DEI is
not new in higher education, it is increasingly being
incorporated into the culture of institutions of higher
education (Barnett 2020, Hilton et al. 2021). These
efforts can result in improved educational outcomes

148

(Barnett 2020, Lewis et al. 2022). Developing a knowl-
edge of DEI from a broader viewpoint of structural
inequities and intersecting identities (such as women,
Indigenous groups, people with disabilities, and poor
socioeconomic position) may support innovations in
curriculum, pedagogy, research, and program adminis-
tration (Castillo-Montoya et al. 2023, Kroll 2023). Fur-
thermore, the promotion of DEI may also result in more
diverse individuals being retained within the field
(Dudu 2023). These factors have led to initiatives to
promote DEI in academic fields in recent years. The
motivation for creating these initiatives includes increas-
ing self-awareness, encouraging dialogue, educating
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people about bias and oppression, and promoting bet-
ter understanding (Applebaum 2019, Love et al. 2019,
Decker and Simpson 2023).

The goal of this paper is to build evidence regarding
the presence and profile of DEI in university programs
in operations research (OR) and analytics. We do this in
two ways. First, we review administrative data on
sociodemographic characteristics of the U.S. labor force,
including operations research and related fields, and
perform a systematic analysis of the research literature
on DEI characteristics of university academic programs
based on surveys. Second, we construct and deploy an
original survey of university programs in operations
research and analytics to collect baseline data on socio-
demographic characteristics of students, faculty, and
administrators; DEI-related characteristics of curricula;
and DEl-related programmatic supports.

As a Science, Technology, Engineering and Mathe-
matics (STEM) field, OR/analytics embodies a social/
technical duality in which technical details of models
and algorithms are often understood to be distinct from
the social, economic, and political contexts in which
they are applied (Faulkner 2007; Trevelyan 2010, 2014;
Cech 2013; Ozkan and Andrews 2022). Increasingly,
students have voiced a growing desire for their techni-
cal courses to demonstrate the interaction between DEI
and technical considerations (Leydens and Lucena
2017, Ozkan and Andrews 2022). However, there are
limited opportunities for them to develop these socio-
technical modes of thinking in academic settings.
Although research indicates that a more diverse curric-
ulum is linked to student retention, a significant portion
of the work done in STEM education until recently has
tried to merely raise the proportion of minorities
enrolled in STEM programs without necessarily chang-
ing the STEM curriculum, course design, and implicit
value systems undergirding them (Thomas 2002, Crosl-
ing et al. 2008, Lewis et al. 2022).

STEM education, generally speaking, has often
ignored scientific history and the “many ways in which
scientific knowledge and systems of racist authority
have coconstructed one another historically and in the
present” (Vakil and Ayers 2019, p. 452). Hence, stu-
dents may be left without the means to incorporate
their subjectivity and lived experiences into their STEM
identities. Being a “STEM person” has, until recently,
meant one specific kind of identity (Vakil and Ayers
2019). To combat this rigidity, Vakil and Ayers (2019)
recommend that STEM educators encourage synergis-
tic identity development for students, particularly
minority students. To contextualize dominant repre-
sentations of “settler” science and engineering, educa-
tors can bring different ways of knowing in STEM to
the fore (Haraway 1991, Star 1999, Kimmerer 2013,
Medin and Bang 2014, Ozkan and Andrews 2022).
Recent work has attempted to articulate the presence of

DEI in the OR/analytics literature (Johnson et al. 2019);
to establish principles for addressing DEI in OR/
analytics research, teaching, and practice (Johnson and
Chichirau 2020); and to understand how DEI principles
may be infused into introductory courses in decision
science (Johnson and Fabusuyi 2023b).

Although one justification for DEI in STEM has been
to increase the number of underrepresented students to
enhance the nation’s competitiveness, a more funda-
mental justification is to redress unequal allocations of
resources among different populations in the United
States. However, doing this requires knowledge about
the presence and representation of various groups
within various fields. We will show that in contrast to
competitor fields, like economics, business, and com-
puter science, not as much is known in OR/analytics
about these baseline facts. Thus, there is an opportunity
to collect and analyze these data.

This paper describes a project whose goal is to assess
the current state of DEI in OR/analytics academic pro-
grams across three dimensions: (a) the presence of tra-
ditionally underrepresented groups among students,
faculty, and administrators; (b) the level of engagement
with DEI principles in required academic coursework;
and (c) the institutional orientation and commitment to
DEI principles. Our research to perform this assessment
includes a survey of 317 university programs in
OR/analytics in the United States. We pose three
research questions, which we will answer based on a
review of the literature, analysis of labor workforce and
professional society data, and responses to this survey.

e What progress has been made to document DEI-
related characteristics of OR/analytics university programs
as compared with competitor fields through surveys?

e How do the sociodemographic characteristics of
OR/analytics university programs differ from the
OR/analytics profession, competitor fields, the STEM
profession, and the U.S. workforce overall?

e What appears to be the relationship between the
level of underrepresented groups in OR/analytics uni-
versity programs and the presence of institutional sup-
port for and commitment to DEl-related policies and
programs?

We acknowledge that diversity, equity, and inclusion
as a domain of university administration, instruction,
and research is currently under threat because of anti-
DEI laws passed in many U.S. states (Fernando 2023,
Johnson and Fabusuyi 2023a). As a result, in popular
culture and politics, there is intense disagreement about
the validity and social importance of DEI as an area of
inquiry and practice. In this paper, however, we will
rely on the literature cited above and throughout as a
justification for our inquiry.

Our study offers a number of key takeaways regard-
ing the state of diversity, equity, and inclusion within
OR and analytics programs. First, we find a critical lack
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of research on DEI characteristics in OR and analytics
programs compared with other academic fields. Sec-
ond, our review of the sociodemographic characteris-
tics of OR/analytics and related fields demonstrates
substantial underrepresentation by gender and Black,
Indigenous, and people of color groups in certain pro-
fessions, including OR/analytics. Third, the results of
our study show significant gender imbalances and low
representation of traditionally —underrepresented
groups within OR/analytics programs. Last, our sur-
vey’s open-ended questions also indicate that although
there is reported institutional support for DEI initia-
tives, these do not appear to be associated with
improved diversity among students and curricula, indi-
cating a need for more effective implementation.

Our paper proceeds as follows. Section 2 reviews the
literature related to diversity, equity, and inclusion in
higher education and establishes a rationale for a
survey-based inquiry of OR/analytics university pro-
grams in the United States. Section 3 reviews the demo-
graphic characteristics of OR/analytics and related
fields. Section 4 describes the design of the survey. Sec-
tion 5 presents preliminary descriptive results from the
survey. Section 6 contains responses to our research
questions based on literature review and survey results,
and it evaluates our efforts to date. Section 7 concludes
and identifies areas for further analysis and research
extensions.

2. Importance and Prevalence of DEI in

University Academic Programs

In the past three decades, improving diversity, equity,
and inclusion—evolving to embrace a variety of pro-
grams and concerns on college campuses—has been
one of the constant missions in higher education
(Abrams 2022). As a result, many higher education
institutions in the United States, especially those that
have historically or primarily served white students
(referred to as historically white institutions or predom-
inantly white institutions), see DEI as essential to their
institutional missions and established programs and
departments devoted to fostering DEIL These depart-
ments then incorporate gender equity strategies among
others (Milem et al. 2012, Abrams 2022).

To better prepare students for their communities and
the workforce, many colleges have included DEI
requirements in their curricula (Carleton 2021). Because
of a lack of progress in curriculum reform in STEM
fields and the STEM curriculum’s social/technical
duality, students are ill prepared to tackle genuine tech-
nical challenges in their social, economic, and political
contexts (Faulkner 2007; Trevelyan 2010, 2014; Cech
2013; Ozkan and Andrews 2022). In recent years, espe-
cially after the 2020 murder of George Floyd, the rise in
anti-Asian sentiment during the coronavirus disease

2019 pandemic, and the prevalence of the Black Lives
Matter movement, students have expressed an increas-
ing need for their technical courses to show how DEI
and technical factors interact (Leydens and Lucena
2017, Ozkan and Andrews 2022). However, there are
few opportunities for students to cultivate these socio-
technical modes of thought (i.e., values, attitudes, and
abilities that combine the social and technical) in aca-
demic contexts.

Many students have expressed a desire for STEM fac-
ulty members to provide increased emphasis on the
culture of instruction and evaluation and their own
diversity, equity, and inclusion competency in the cur-
riculum (Ramiah et al. 2022). As Naylor and James
(2016) point out, equity cannot be attained by simply
admitting students who are unlikely to thrive in the
name of social inclusion. A crucial factor in achieving
this objective is the existing instructional environment,
which has historically shown a tendency to better meet
the needs and preferences of certain subsets of the stu-
dent population over others. This issue is particularly
well documented within computer science programs.
Nonetheless, there have been intentional efforts to rec-
tify this imbalance. A notable example is the initiative
taken by Carnegie Mellon University’s School of Com-
puter Science. Alarmed by the extremely low represen-
tation of female students in their undergraduate
program, the school made substantial investments to
create a more supportive and inclusive environment
for women. As a result, the representation of women in
incoming undergraduate classes has improved from
approximately 7% at the turn of this century to nearly
achieving gender parity among freshmen starting from
the 2016 cohort (Lin-Arlow 2016, Frieze and Quesen-
berry 2019).

The success of a larger, more diverse set of students
can be supported by inclusive curriculum design. Cur-
ricula for STEM fields, particularly OR/analytics, must
develop students as persons rather than “just introduce
learners to existing techniques, practices, structures, and
ways of knowing” (McGowan and Bell 2020, p. 981). In
other words, for curriculum design to be considered a
tool for inclusion, it is critical to reflect upon current cur-
ricula and ask (Ramiah et al. 2022, p. 35) “whose curricu-
lum and for whom?” Addressing this question through
curriculum design in STEM fields, particularly OR/
analytics, can foster an environment of understanding
and acceptance of all backgrounds and identities. Ulti-
mately, this can help to create a safer and more inclusive
space for students’ voices to be heard and encourage
productive dialogue within their courses (Busch-
Vishniac and Jarosz 2004, Litchfield and Javernick-Will
2015, Puritty et al. 2017, Joyce et al. 2018, Pearson and
Simmons 2018, Nakamura 2022, Shields 2023).

We have examined the literature from multiple
domains to assess progress in documenting DEI-related
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characteristics in higher education, including OR/
analytics, through surveys. Our systematic review has
identified 14 articles in the healthcare sector that concen-
trated on the DEI survey of residency program directors
and students. Although residency programs differ some-
what from academic degree programs in OR/analytics,
their findings point to the necessity for a greater empha-
sis on DEI in this field’s educational preparation. We
have also identified seven business pieces, three STEM
articles, and three additional articles in the social sciences
that discussed DEI surveys of program directors, faculty,
and students. We know of no similar empirical research
documenting DEI characteristics in OR/analytics uni-
versity programs. We believe that this gap in the litera-
ture is worth addressing because of the unique nature
of operations research and analytics, which combines
quantitative and qualitative knowledge and analytic
methods, understanding of human factors and environ-
ments, and engineering-based approaches to complex
business and social problems that use retrospective
and prospective modeling and analysis. Although
OR/analytics reflects some elements of medicine, busi-
ness, STEM, and social sciences, studies of DEI charac-
teristics of university programs in these areas are likely
to overlook important characteristics of OR/analytics.
This shortcoming provides the rationale for the present
study (for details of our systematic review, see Online
Appendix I).

3. Demographic Characteristics of U.S.

STEM and Disciplinary Fields

The U.S. population according to the U.S. Bureau of
Labor Statistics (2023a, d) is about 340 million persons
(Table 1). Females are a slight majority of the popula-
tion at 50.6%. Most of the population (75.3%) is non-
Hispanic white followed by 13.7% of the population
that is non-Hispanic Black, 6.4% that is non-Hispanic
Asian, and 4.6% that is in other groups, including
American Indian, Alaska Native, Native Hawaiian,
Middle Eastern, and other Pacific Islander. About
19.1% of Americans identify as Hispanic. The U.S.
Bureau of Labor Statistics (2023c) estimates that the
total U.S. workforce, about 161 million persons, has a
racial/ethnic composition similar to that of the U.S.
population, although males are a majority (53.1%) of
this population.

According to the U.S. Bureau of Labor Statistics
(2023b), approximately 10.7 million people work in
STEM occupations. Similar to the general workforce,
67% of these employees are non-Hispanic white,
although the STEM fields have a higher proportionate
representation of Asians (13%) and a lower representa-
tion of Black individuals (9%) and other races (3%).
Notably, women have a slightly higher representation
in STEM professions (48%) as compared with 46.9% in

the broader workforce. Simultaneously, about 441,000
persons of the total workforce are employed in econom-
ics occupations (U.S. Bureau of Labor Statistics 2023c).
Employees in these occupations, although majority
male (56.9%), are somewhat less likely to be non-
Hispanic white (58.8%) and more likely to be Asian
(29.7%). About 1.74 million Americans are working in
the field of computer science (U.S. Bureau of Labor Sta-
tistics 2023c); we see that males are even more highly
represented (78.8%) than in the STEM or economics
professions. Asians are less well represented in this
field than in the economics profession but more repre-
sented than in the STEM professions overall. Hispanics
are less represented in the computer science profession
than in economics or the STEM professions overall.
Additionally, the representation of Black individuals in
the computer science field is lower than in economics
but higher compared with in other STEM professions.
Around 298,000 persons are employed in industrial
engineering-related fields (U.S. Bureau of Labor Statis-
tics 2023c), and there is lower representation of Blacks,
Asians, and other individuals and somewhat higher
representation of Hispanics. About 138,000 Americans
are classified as “operations research analysts” (U.S.
Bureau of Labor Statistics 2023¢). This field shows more
diversity across multiple measures than other STEM
fields examined here; over half of OR analysts are
women, the greatest proportion in any STEM field
listed. Also, non-Hispanic Blacks have a larger presence
(16.1%) than in any other STEM field listed.

As the premier professional society for operations
research and analytics, we provide details on the Insti-
tute for Operations Research and the Management
Sciences (INFORMS). INFORMS plays a leading role in
defining the field and setting the research agenda for
OR/analytics; therefore, it is appropriate to identify
any discrepancies between the makeup of INFORMS
and the job classification “operations research ana-
lysts.” The composition of INFORMS is based on
a recent member and diversity climate survey
(INFORMS 2022). Results indicate that women only
make up 25.7% of the society’s membership. White
members make up the majority of INFORMS mem-
bers (46.5%) followed by Asian members (36.1%),
members who self-identify as other (8.7%), Hispanic
members (6.0%), and Black members (2.7%). INFORMS
appears to most closely resemble computer scientists
and industrial engineers in terms of gender and race/
ethnic composition.

Data available to us indicate that women, Blacks, and
Hispanics are underrepresented in INFORMS com-
pared with the general U.S. population. This underrep-
resentation is also more noticeable in INFORMS than
in related fields, including professions in STEM
areas such as economics and operations research ana-
lysts, and more similar in this respect to industrial
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Table 1. Demographic Compositions of the 2023 U.S. Population, U.S. Workforce, STEM Professions, Economists,
Computer Scientists, Industrial Engineers, Operations Research Analysts, and 2022 INFORMS Members

Industrial
engineers,
including
those in Operations
uUs. STEM Computer health and research INFORMS
population ~ U.S. workforce  professions ~ Economists scientists safety analysts members”
Total 339,997 161,037 10.7 441 1,738" 298 138 3.1
By gender (%)
Male 494 53.1 52.0 56.9 78.8 75.4 45.0 73.9
Female 50.6 46.9 48.0 43.1 21.2 24.6 55.0 25.7
By race/ethnicity (%)
White 75.3 76.5 67.0 58.8 64.2 78.4 68.0 46.5
Black 13.7 12.8 9.0 9.2 42 6.1 16.1 2.7
Asian 6.4 6.9 13.0 29.7 18.8 12.6 13.0 36.1
Other 4.6 3.8 3.0 2.3 5.9 29 2.9 8.7
Hispanic 19.1 18.8 8.0 7.5 6.9 10.3 8.7 6.0

Sources. For the U.S. population, see U.S. Bureau of Labor Statistics (2023a, d). For the U.S. workforce, see U.S. Bureau of Labor Statistics (2023c).
For STEM professions, see U.S. Bureau of Labor Statistics (2023b). For economists, see U.S. Bureau of Labor Statistics (2023c). For computer
scientists, see U.S. Bureau of Labor Statistics (2022) and the Zippia website (Zippia 2022). For industrial engineers, see U.S. Bureau of Labor
Statistics (2023c). For operations research analysts, see U.S. Bureau of Labor Statistics (2023c). For INFORMS membership (survey data), see
INFORMS (2022).

Notes. Numbers are in thousands. In some columns, percentages of race and ethnicity do not add up to 100; categories are incomplete and are
not mutually exclusive.

“The total numbers provided for INFORMS members are based on the completed surveys from 2022 and do not reflect the overall count of
INFORMS members.

PThe U.S. Bureau of Labor Statistics (2022) reports that 62% of 2,805,020 employees in computer and information technology were computer
scientists. We derived the total number of computer science professionals from this percentage. All of the percentages based on gender and race
were retrieved from the Zippia website from 2022 website (Zippia 2022).

engineering and computer science. The evidence pre-
sented here underscores the need for policies that will
improve the participation by women and people of
color in OR/analytics who are traditionally underrep-
resented in the STEM fields. This finding and the out-
comes of our keyword search of articles in different
fields demonstrate that survey-based research on aca-
demic programs in OR/analytics may help establish
baseline data on the sociodemographic makeup of
stakeholder groups, the presence of DEI-related content
in the curriculum, and institutional support for DEL It
may also help explain the contrast between the sociode-
mographic composition of INFORMS as compared
with the operations research profession.

4. Study Design
Our survey seeks to provide insight into the DEI-
related characteristics of STEM-designated university
programs in operations research and analytics. The
DEl-related characteristics that our survey focuses on
are race, ethnicity, and gender. The unit of analysis for
this study is the academic program (e.g., MS in data sci-
ence or PhD in operations research) rather than the
department (e.g., Department of Industrial Engineering
and Management Science).

We have chosen the unit of analysis to be the aca-
demic program for three reasons. First, as Posselt (2016)

argued, departments often offer multiple programs
covering a wide variety of disciplines. As these pro-
grams are distinct, we may not learn as much as we
would like to about them by grouping them with others
in a department-level analysis. Second, recording fac-
ulty and student data at the program level may provide
a more detailed picture of faculty teaching missions
and student educational experiences as these are con-
tingent upon their degree level—bachelor’s, master’s,
or doctorate—as well as the program’s subject—such as
analytics, operations research, or data science. Third,
different programs within a department may have dis-
tinct curriculum requirements, educational goals, disci-
plinary emphases, and STEM designations.

However, program-level analysis is challenging. Pro-
gram staff may know a lot about the sociodemographic
characteristics of students but not as much about the
sociodemographic characteristics of faculty or the DEI-
related characteristics of the curriculum. In turn, pro-
gram faculty may know a lot about their program’s cur-
riculum and the sociodemographic characteristics of
their program colleagues but not so much about the
sociodemographic characteristics of the students who
they teach. Although knowledge about instructors, stu-
dents, and curricula is commonly documented through
accreditation reviews, this information is not widely
available publicly. As discussed in Online Appendix II,
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we performed a review of a sample of 75 operations
research and analytics programs of the 317 that formed
the population for our survey and found very limited
sociodemographic data at the program level for depart-
ment and university websites. These facts provide sup-
port for a survey-based analysis of university programs
in OR/analytics.

STEM-designated programs are those that provide
academic degrees in science, technology, engineering,
and math (Granovskiy 2018). We have decided to focus
on STEM-designated programs in operations research
and analytics because doing so will produce a more
homogeneous sample of academic programs with simi-
lar goals and administrative and academic characteris-
tics. This will enable us to compare outcomes and
examine trends, patterns, and best practices among var-
ious institutions.

Our decision to focus in our survey on race, ethnicity,
and gender for DEI-related characteristics arises from
the fact that discrimination on the basis of race and gen-
der has long been a deeply rooted problem in the
United States that persistently shapes individual’s
experiences and opportunities (Connor and Storper
2020, Lang and Spitzer 2020)." Disparities in race and
gender have long hindered social progress, sustained
inequity, and afflicted marginalized populations (Smith
and Sinkford 2022). Although there have been notable
changes in the demographic makeup of the U.S. educa-
tional attainment population throughout the past 20
years, disparities based on gender, race, and ethnicity
persist in U.S. higher education, despite efforts to
broaden access to higher education for students from
all backgrounds (Black et al. 2020). (A detailed explana-
tion of our rationales for our focus on race, ethnicity,
and gender as primary DEI characteristics, choosing
STEM-designated academic programs in operations
research and analytics, and performing a survey rather
than relying on publicly available data on operations
research and analytics programs is contained in Online
AppendixIL.)

Thus, we have designed a survey to collect program
data in four areas: demographic characteristics of stu-
dents, demographic and career characteristics of fac-
ulty, presence of DEl-related content in courses, and
institutional data related to DEI programming and out-
reach resources for underrepresented students. The
result was a survey containing 53 questions: 5 questions
of data about the program administrator and academic
program that are the focus of the survey, 17 questions
about the faculty who teach in the program, 10
questions about students in the program, and up to 21
questions about curriculum and student supports
(depending on how many courses that respondents
identify that have DEI-related content).

For ease of completion of the survey, we chose not to
ask for specific percentages or counts related to

students or faculty but instead, for percentage ranges
for faculty and student representation in various cate-
gories. We distinguished in our questions between all
faculty, untenured tenure-track faculty, nontenure-
track faculty, and tenured faculty, believing that there
might be meaningful variation in the demographic
composition of faculty according to rank and employ-
ment classification. We allowed respondents to define
whether courses in their program had DEI content. The
wording for the relevant question reads as follows.

We wish to learn about courses in your program’s
curriculum whose content includes topics connected to
diversity, equity, and inclusion and/or racial and social
justice.

Examples of courses that might qualify include

e a course emphasizing problem structuring meth-
ods or diverse analytic methods in which stakeholder
input plays a major role;

e a course focused on public sector or community-
based applications of OR/analytics methods or
engagement with communities or community-serving
organizations;

e a course that features models, methods, or applica-
tions produced by researchers from traditionally
underrepresented groups (note that a standard
OR/analytics course that happens to be taught by an
instructor from an underrepresented group would not
qualify); and

e a course that directly engages notions of equity,
justice, social impact, or disparities in the context of
decision modeling or analytics.

See Figure 1 for a survey excerpt related to tenure-
track faculty, Figure 2 for a survey excerpt related to
nontenure-track faculty, Figure 3 for an excerpt related
to international students, Figure 4 for an excerpt related
to DEI-associated student outreach and supports, and
Figure 5 for a survey excerpt related to DEI-associated
curricular content.

We received approval for this survey from the Insti-
tutional Review Board of the University of Massachu-
setts Boston. We piloted the survey at one university
in Massachusetts and another university in Connecti-
cut. The complete survey is available in Online
Appendix I1I.

The population for our survey comes from STEM-
designated academic programs in operations research,
management science, operations management, supply
chain management, data analytics, data science, and
related fields but not solely industrial engineering. Our
population was initially drawn from three sources
(Figure 6): 126 programs from the INFORMS academic
program database” (40% of the total), 25 programs from
the North Carolina State University (NCSU) analytics
database (Bowers et al. 2018) (8% of the total), and 71
programs from investigator knowledge of the OR/
analytics discipline (22% of the total). In addition, we
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Figure 1. Survey Excerpt: Tenure-Track Faculty

Ji Q 2.6 How would you classify the gender percentages of tenure track faculty that teach in this
program?

'es?,iﬁ‘ " 5%9.99% 2;9;;;5 43555% 73?9(!;;‘0 tr?zfﬁa;;a

Female O O O O O O

Male O O O O O O

Other O O O O O O

Prefer not
to say ® @ O O O O

manually identified 95 qualifying OR/analytics univer-
sity programs in Massachusetts, New York, Florida,
Texas, and California as the fourth source per the above
(30% of the total). In total, we identified 317
OR/analytics bachelor’s, master’s, and doctoral pro-
grams in the United States.

Of the 317 OR/analytics programs identified, the
majority of programs provide master’s degrees (57%),
with bachelor’s degrees (27%) and doctoral degrees
(16%) comprising the remaining programs (Figure 7).

Of the 317 OR/analytics programs identified, the
plurality of programs train scholars in analytics (47%)
followed by operations research (30%) (Figure 8).

5. Preliminary Findings

The survey was initially administered on August 1,
2022, to a total of 222 deans, department chairs, and
program directors of operations research, management
science, industrial and operations engineering, and
analytics-related programs in the United States. The
survey was distributed in multiple ways. Some who
received an invitation to complete the survey received a
link to a preliminary survey that allowed them to

Figure 2. Survey Excerpt: Nontenure-Track Faculty

provide an email contact, the source of reference to the
survey, and the choice to complete an online version of
the survey through Qualtrics or to complete an editable
PDF version of the survey and send the completed file
back to the researchers. Others, typically when doing
follow-ups to potential respondents identified directly
by the researchers, were told by email that they could
receive a link to an online version of the survey or
receive an editable PDF version of the survey. We
expanded the initial population of 222 recipients by
manually identifying 95 qualifying OR/analytics uni-
versity programs in Massachusetts, New York, Florida,
Texas, and California.

Recipients were initially given a month to complete
the survey, but reminder notices were sent out every
three weeks. We sought to have a geographically repre-
sentative list of respondents by targeting specific pro-
grams. To increase the number of respondents, we
publicized our survey through INFORMS communi-
ties, such as the Association of Chairs of Operations
Research Departments, as well as through direct
requests at INFORMS conferences. The survey was
closed on July 31, 2023.

less than
5%

Hispanic O O
Non- O O

5%-9.99%

Hispanic

Q 2.11 How would you classify the Hispanic and non-Hispanic percentages of faculty who are
not on the tenure track that teach in this program?

10%- 25%- 50%-
24.99%

greater

49.99% 74.99% than 75%

o O @ e
o O @ @
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Figure 3. Survey Excerpt: International Students

less than

95-9 09%
50% 5%-9.99%

International

Origin O O

Q 3.5 What would you estimate the percentage of students in your program who are
international origin during the 2021-2022 academic year? (Definition: students of international
origin are neither American citizens nor permanent residents.)

10%- 25%- 50%- greater
24.99% 49.99% 74.99%

o O o O

than 75%

We received 31 survey responses. Twenty-seven of
these surveys were completed, and four were incom-
plete. Summary statistics of the responses are reported
in these categories: respondents” demographics, faculty
and student body composition, presence of DEI-related
curricular content, and DEI-enrichment activities.

5.1. Program and Respondents’
Summary Statistics

The distribution of OR/analytics programs across
various colleges/schools shows a significant concentra-
tion in the college of engineering, with the highest num-
ber of programs at 17, followed by school of business
with 7 programs. Meanwhile, the school of computer
and mathematics contributes three programs, and
both the school of management and the school of arts
and sciences provide two programs each. Of the 31
surveys collected, 13 or 42% of all responses have an
analytics/data science focus, whereas the balance of the
programs surveyed is split almost equally between those

with an industrial and operations engineering label and
those with an operations research/management science
designation. Fifteen or 48% of the responses analyzed by
degree are master’s programs, whereas only one offers a
professional certification. The balance of the programs is
made up of 11 PhD programs and four undergraduate
degree programs. Table 2 provides more information on
the programs and the demographics of the respondents.

The geographical area is defined based on U.S. Cen-
sus regions. Each of these regions is well represented in
the survey, with the West, which includes all of the
Mountain and Pacific states, having the least represen-
tation. The gender of the respondents is nearly equally
split; white respondents account for 64% of all respon-
dents. About one of every five respondents self-reports
as Hispanic.

5.2. Student and Faculty Composition
The population of students across the programs sur-
veyed ranges from a low of 5 to 584. These figures exist

Figure 4. Survey Excerpt: DEI-Related Student Outreach and Supports

underrepresented students?

ONo

Q 4.7 Does your program engage in any outreach programs to support traditionally

OYes. If Yes, Please describe details below:

traditionally underrepresented students?

ONo

Q 4.8 Does your program provide academic or social supports for recruitment and enroliment of

OYes. If Yes, Please describe details below :
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Figure 5. Survey Excerpt: DEI Content in the Curriculum

Jjustice.

stakeholder input plays a major role;

qualify];

on Page 26).

course(s) in next questions).

Q 4.1 We wish to learn about courses in your program’s curriculum whose content
includes topics connected to diversity, equity, and inclusion and/or racial and social

Examples of courses that might qualify include:
« A course emphasizing problem structuring methods or diverse analytic methods in which

* A course focused on public-sector or community-based applications of OR/analytics
methods, or engagement with communities or community-serving organizations,

* A course that features models, methods or applications produced by researchers from
traditionally underrepresented groups [note: the fact that a standard OR/analytics course
happens to be taught by an instructor from an underrepresented group would not

+ A course that directly engages{ notions of equity, justice, social impact, or disparities in
the context of decision modeling or analytics

Please choose the option that best describes your program’s curriculum:

OThere are no courses in the curriculum with significant levels of content related to
diversity, equity and inclusion and/or racial and social justice (Please skip to Question 4.5

OThere is at least one course in the curriculum with significant levels of content related to
diversity, equity, and inclusion and/or racial and social justice (you will describe such

only for the 27 surveys completed. The average enroll-
ment figure is 150, with a standard deviation of 167.
Breakdown by race shows appreciable variation. About
58% of respondents reported having less than 5% of the
student body made up of Black students. Ninety-four
percent of programs have less than 5% American
Indians/Pacific Islanders. Nearly 48% of the 23
responses analyzed report that white students make up
between 25% and 49.99% of the student body in their
program. Forty-one percent of respondents report that
the percentage of Asian students in their program is
between 10% and 24.99%. Over 91% of respondents esti-
mated that non-Hispanic students comprised more than
75% of all students enrolled. Over 87% of respondents
report that the percentage of male students in their pro-
gram is between 50% and 75%. A visualization of the dis-
tribution of student demographic characteristics as
estimated by survey respondents is shown in Figure 9.
Across the programs surveyed, the number of faculty
members associated with each program ranges from 5
to 65. The mean faculty size is 22.7, with a standard
deviation of 16.8. Most respondents estimate that Black,
Native Hawaiian/Pacific Islander, and American
Indian/American Native faculty members are less than
5% of the total, whereas non-Hispanic faculty members
are more than 75% of the total. With regard to gender
composition, the majority of the faculty members are
men in all of the programs surveyed. Men comprise
more than 75% of all faculty members in 10 of the 27
responses collected. In half of the programs surveyed

and where responses were collected, women account
for between 25% and 49% of the faculty strength. A
visualization of the distribution of faculty demographic
characteristics as estimated by survey respondents is
shown in Figure 10.

Figure 6. Sources of Programs Used in the Study

W INFORMS B NCSU ETeam M 5-States

Note. NCSU, North Carolina State University database (Bowers et al.
2018).
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Figure 7. Types of Degrees Awarded by Programs Used in
the Study

W Bachelors M Masters M Doctoral

5.3. DEI Enrichment Activities

The survey also asked questions about the DEI content
of program curricula. Instructions were provided on
courses that will qualify, and for those that do, ques-
tions were asked about the class format, the modality
by which instruction is delivered, course type (for
example, lecture, practicum, capstone, experiential
learning, etc.), and if the course is required or an
elective.

Only 11 of the 25 programs that responded offered
courses with DEI content. According to Table 3, for
respondents at public and private universities, the
median and mode were both equal to zero, and the
average of courses in the curricula with DEI content

Figure 8. Types of Disciplines Represented in the Study

m Operations Management  m Operations Research u Analytics

was 2.75 for public schools and 0.40 for private schools
or 2.46 over all schools. We received survey responses
indicating that at a university offering undergraduate,
master’s, and PhD programs, students in each of these
programs can enroll in 16 DEI-related courses. The 16
DEI courses referenced are an outlier; no other program
offers more than three DEl-related courses. Programs
whose curricula included courses with DEI content
exhibited variety in course type (required and elective)
and modality (in person, online, and hybrid).

Our survey inquired about a range of enrichment
and/or supporting activities beyond DEl-related
courses. Such activities mentioned indicate some level
of DEI that is supported by these programs, although
we were unable to ascertain the quality or fidelity with
which these activities were carried out. Less than 50%
of the programs have a DEI strategic plan.

Questions featured on these enrichment activities
include outreach programs to support traditionally
underrepresented students; 19 of the 24 (79%) respon-
dents reported having enrichment activities, such as
outreach programs, to support traditionally underrep-
resented students. Eighteen of 24 (75%) respondents
provide support for recruitment and enrollment of tra-
ditionally underrepresented students, and 17 of 23
respondents have programs that provide support for
retention and graduation for traditionally underrepre-
sented students. Furthermore, 14 of 22 programs or
64% responded that their programs pursue engage-
ment activities with organizations serving traditionally
underrepresented students, and 13 of 20 or 65% of
responding programs indicate the presence of affinity
groups that support traditionally underrepresented
students.

Several themes arose from our open-ended questions
regarding supporting traditionally underrepresented
students or offering academic or social support for
recruiting and enrolling traditionally underrepresented
students. We discuss these themes briefly here and in
more detail in Online Appendix IV. The first theme is
the existence of a racial equity-minded action plan and
student chapters of professional societies. Some schools
have made substantial efforts to promote diversity in
all areas and an inclusive and equitable environment
that allows all community members to flourish and
reach their full potential. “Action plan” and “student
chapter” are among the themes that are employed. The
second theme is the availability of fellowships, mone-
tary support, and grants to support traditionally under-
represented students. The third theme is alternative
means to support master’s students with financial
need. The fourth theme is the availability of a diversity,
equity, and inclusion office to support the DEI mission
in their academic programs. The last theme related to a
program’s intent to create new courses with a DEI
focus.
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Table 2. Program and Respondent Summary Statistics

Panel A: College/school (n = 31) Count Percentage
College of Engineering 17 55
School of Business 7 23
School of Management 2 6
School of Art and Sciences 2 6
School of Computer & Math 3 10

Panel B: Program- and respondent-related variables

Program-related variables Count Percentage Respondent-related variables Count Percentage

Program name (n = 31) Job title (n = 31)

Analytics/Data Science 13 42 Program Director 13 42
1IE/IOE/ISE 9 29 Program Administrator 2 6
OR/MS 8 26 Other 16 52
Other 1 3 Gender (n = 31)

Program type (n = 31) Male 15 48
BS 4 13 Female 16 52
MS 15 48 Race (n = 30)

PhD 11 35 Asian 7 23
Professional 1 3 White 19 64

Region (n = 31) Others 4 13
Northeast 13 42 Ethnicity (n = 31)

Midwest 5 16 Hispanic 5 16
South 10 32 Not Hispanic 26 84
West 3 10

Note. IE, industrial engineering; IOE, industrial and operations engineering; ISE, industrial and systems engineering; MS, management science.

6. Discussion

We return to the research questions that have moti-
vated this paper. Our review of the literature in Section
2 has revealed that although there is a well-developed
literature on diversity, equity, and inclusion character-
istics and policy initiatives associated with some uni-
versity academic programs, especially in medicine and
health professions and business, there is not to our
knowledge any similar work in operations research,
analytics, and related fields. Therefore, we find that lit-
tle progress has been made to document DEl-related

characteristics of OR/analytics university programs.
We conclude that there appears to be an opportunity to
do so using a survey, a strategy common in other fields
and disciplines.

Our review of sociodemographic data in Section 3
has shown that the U.S. STEM workforce is demo-
graphically unbalanced as compared with the U.S. pop-
ulation overall and that gender imbalances and high
levels of underrepresentation of Black, Hispanic, and
“other” race/ethnicity categories are even more
extreme for the computer scientist and industrial

Figure 9. Distribution of Estimated Student Demographic Values

Students
Category <5%  5-9.99%  10-24.99%  25-49.99%  50-74.99% >75%
Race
White 8.70 4.40 17.40 47.80 21.70 0.00
Black S50 26.30 10.50 0.00 5.30 0.00
Asian 0.00 4.60 40.90 18.20 22.70 13.60
NH or PI* - 11.10 0.00 0.00 0.00 0.00
Al or AN** 5.90 0.00 0.00 0.00 0.00
Other 40.00 15.00 20.00 15.00 10.00 0.00
Ethnicity & National Origin
Hispanic 38.1 38.10 23.80 0.00 0.00 0.00
Non-Hispanic 0.00 0.00 0.00 0.00 s.70 5130
International Origin 0.00 4.20 2.20 29.20 29.20 33.20
Gender Legend
Male 0.00 0.00 0.00 8.30 G750 4.20 0.00%
Female 0.00 0.00 25.00 62550 12.50 0.00 0.01%- 50.00%

50.01%-100.00% [N

* Native Hawaiian or Pacific Islander
** American Indian or American Native
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Figure 10. Distribution of Estimated Faculty Demographic Values

Faculties
Category <5%  5.9.99% 10-24.99%  25-49.99%  50-74.99% >75%
Race
White 0.00 0.00 7.70 34.60 50,60 7.70
Black 15.00 15.00 0.00 0.00 0.00
Asian 0.00 3.90 19.20 INEIS0 7.70 7.70
NH or PI* 5.90 0.00 0.00 0.00 0.00
Al or AN** 5.30 0.00 0.00 0.00 0.00
Other 20.00 15.00 5.00 0.00 0.00
Ethnicity & National Origin
Hispanic 37.50 50.00 12.50 0.00 0.00 0.00
Non-Hispanic 0.00 0.00 0.00 0.00 s.00 5260
International Origin N/A N/A N/A N/A N/A N/A
Gender Legend
Male 0.00 0.00 0.00 o.00 [NGEGG 37.00 0.00%
Female 8.30 8.30 29.20 50.00 4.20 0.00 0.01%- 50.00%
50.01%-100.00% [

* Native Hawaiian or Pacific Islander
** American Indian or American Native

Note. N/A, not applicable.

engineer job categories. Although the job category of
operations research analyst as documented through
U.S. Government data is in contrast quite gender bal-
anced, with ethnic/racial composition more closely
resembling the STEM professions overall, this is not the
case for the membership of INFORMS, which has gen-
der imbalances and low levels of traditionally under-
represented groups similar to those of the job categories
of economist and industrial engineer. Our attempts to
describe the demographic characteristics of operations
research and analytics STEM degree programs through
publicly available data faced substantial barriers to
access, making it difficult to conclude, without a sur-
vey, whether the data on INFORMS membership indi-
cated that INFORMS is representative of university
programs in OR/analytics or if the data on the job cate-
gory of operations research analysts are representative
of university programs in OR/analytics.

Preliminary results of our survey of university aca-
demic programs in OR/analytics indicate that these
programs have gender imbalances and low levels of
traditionally underrepresented groups. These pro-
grams are demographically more similar to INFORMS
and the economics, computer science analysts and
industrial engineer job categories than to the operations
research analyst job category. This is an indication that
there is much work to be done to redress gender imbal-
ances and race/ethnicity underrepresentation in

Table 3. Summary Statistics of DEI Courses in Curricula

Type of

university ~Average Median Mode Minimum Maximum
Public 2.75 0.00 0.00 0.00 16.00
Private 0.40 0.00 0.00 0.00 1.00

OR/analytics university programs. Interestingly, our
preliminary data seem to indicate that OR/analytics
faculty show somewhat less gender imbalance than the
students who they teach, although Black, Hispanic,
Native Hawaiian/Pacific Islander, and American
Indian/Native American representation appears quite
low in both populations. There was a low presence of
courses with DEI content in OR/analytics university
curricula across public and private schools.

Finally, our preliminary survey results indicate that
there appears to be widespread institutional support
among our respondents for and stated commitment by
university programs in OR/analytics to DEl-related
policies and programs. Such policies and programs
include outreach to underrepresented communities,
associations with affinity groups, and programs to sup-
port retention and graduation of students from under-
represented groups. However, these administrative
supports and resources stand in contrast to the high
gender imbalance and low levels of traditionally under-
represented groups in these programs and the gener-
ally low numbers of courses in OR/analytics program
curricula with meaningful DEI content.

It will be interesting to learn about the reasons for
this apparent discrepancy between administrative
resources and support and the evidence of diverse stu-
dents and curricula. Perhaps many of these administra-
tive supports are a recent result of organizational
changes to support racial and social justice in the wake
of the 2020 murder of George Floyd, and more time will
be needed for the results of these initiatives to be visible
in program enrollments and graduation rates.

Our experience with designing and implementing
the survey has shown us that there is an opportunity to
develop a more comprehensive database of university
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academic programs in operations research, analytics,
and related fields; our survey population was drawn
not only from the INFORMS academic programs data-
base but also, from the North Carolina State University
database of master’s programs in analytics and the
authors’ own knowledge of and exploration of OR/
analytics programs. Subsequent research could benefit
from a comprehensive database of OR/analytics pro-
grams in higher education.

We also observed a response rate for our survey that
was lower than we desired. We suspect that the goal of
the survey (to establish baseline data on faculty and
student demographics, DEI content in curricula, and DEI-
related resources and supports in OR/analytics univer-
sity programs) was more ambitious than we understood
initially, especially in light of evidence that we have iden-
tified that no similar research had been done in these pro-
grams previously. Although these sorts of data are
commonly requested and reported in accreditation-type
studies, it is asking quite a lot for university administra-
tors and administrative staff as well as faculty to have at
the ready a wide range of data on their programs that are
typically well known, in part, primarily to faculty or in
part, primarily to administrators. As a result, we cannot
claim at this time that our survey results are representa-
tive of the population of operations research and analytics
degree programs in the United States.

A larger goal of our research program is to identify
connections between DEI characteristics of university
programs in OR/analytics and educational outcomes.
Although our paper is not designed to meet this goal,
recent research by Nock et al. (2025) and Vogiatzis and
Kontou (2025) provides preliminary evidence in sup-
port of a connection between DEI characteristics of cur-
riculum and student performance.

7. Conclusion and Next Steps

The goal of this paper was to learn about the presence
and profile of diversity, equity, and inclusion in univer-
sity programs in operations research and analytics with
respect to the demographic composition of faculty and
students, the level of DEI-related content in curricula,
and the presence of institutional supports for DEI initia-
tives. We achieved this goal through multiple means.
We first performed a systematic review of survey-
based research on DEI characteristics of university aca-
demic programs, which established a gap in such stud-
ies for OR/analytics university programs. Next, we
performed a review of sociodemographic data on the
U.S. population, labor force, STEM professions, and
multiple job categories. This review provides meaning-
ful contrasts to OR/analytics, including the OR analyst
job category itself and the INFORMS society, establish-
ing evidence of gender imbalance and the low presence
of traditionally underrepresented racial/ethnic groups.

Then, having established a lack of publicly available
data on university programs in OR/analytics in the
United States, we developed and deployed a survey on
sociodemographic characteristics of faculty and stu-
dents, the presence of DEI content in curricula, and the
presence of DEl-related programmatic supports to 317
university programs in OR/analytics. We received 31
responses for a response rate of 10%. We acknowledge
the possibility of response bias in our survey; adminis-
trators of more diverse programs, those with more DEI
content, or those with a stronger interest in DEI issues
may have been more likely to respond to the survey.
However, the presence of response bias does not mean
that survey respondents are unreliable or that valuable
insights could not be obtained from respondents.

Although no claim can be made of the representative-
ness of our survey responses, we observe that gender
imbalances and low levels of traditionally underrepre-
sented groups among faculty and students are similar
in kind to those observed in the INFORMS member sur-
vey; publicly available data on STEM professions gen-
erally; and the economist, computer scientist, and
industrial engineer job categories. (As noted by Johnson
and Chichirau (2020) and in this paper, government
data on the job category of operations research analyst
as distinct from data on professional societies, such as
INFORMS, indicate a lower level of racial/ethnic
underrepresentation and greater gender balance.)

In spite of our low response rate, we observe a wide
diversity of program characteristics among our
responses: degree type (undergraduate, master’s, and
doctorate), program subject (operations research,
operations management, analytics, and others), geogra-
phy, enrollment levels, and number of courses with
DEI content. We also observed promising themes in
responses to open-ended questions related to support-
ing traditionally underrepresented students or offering
academic or social support for recruiting and enrolling
traditionally underrepresented students. Future work
with this data set will include crosstabulations accord-
ing to dimensions of program type, program subject,
geography, and size; detailed descriptions of courses
with DEI content indicated by survey respondents; and
detailed descriptions of DEI initiatives and plans. There
is also an opportunity to perform interviews with fac-
ulty and staff from institutions that responded to our
survey to learn more about their programs” DEI journey
and goals so as to identify a range of policy recommen-
dations that will reflect and respond to the needs of dif-
ferent university programs in OR/analytics.

There is also an opportunity to develop sequel sur-
veys of university programs in OR/analytics that will be
narrower in scope so as to generate a higher response
rate and thus, stronger evidence of statistical representa-
tiveness of the larger population of OR/analytics uni-
versity programs.
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Endnotes

" We acknowledge here that historically, our language has focused
on “race” and “gender” as primary identity characteristics that
have been the basis for discrimination. However, ethnicity and
national origin, such as Latino/Hispanic, are also important identi-
fiers and indeed, intersect with race.

2 Gee https: //www.informs.org/Resource-Center/INFORMS-Academic-
Program-Database.
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