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ABSTRACT

Although traditionally underfunded and overlooked in federal,
state, and local policy efforts, Hispanic- Serving Institutions (HSIs)
play a central role in shaping the ecosystem of the nation’s STEM
workforce by preparing disproportionately high shares of Latinx,
African American, and Native American STEM graduates [4].
Enrolling more than 25% Latinx students, HSIs can play a critical
role in preparing Latinx communities to pursue computing fields
and increasing the diversity of the computing workforce. Despite
their documented success at producing racially minoritized STEM
graduates, research about why HSIs and other MSIs are so effective
at producing high shares of STEM and computing graduates is
scant [4]. This paper integrates the perspectives of computer
science education research, higher education organizational
change, and research on HSIs to demonstrate their potential to
shape participation and policy in computing and technology. It
employs scholarship about a nationally funded alliance as a case
study to illustrate how research can inform policy and support
student success.
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1 POLICY AND SYSTEMIC CHANGE

To date, investments to diversify computing have largely been
concentrated in selective Historically White Institutions (HWIs),
moreover, popular literature has emphasized the role of the “Big 12”
most “elite” departments of computer science education in
diversifying the tech industry [1]. Though it is important to
diversify these spaces, this recommendation is short-sighted, given
the low enrollments of minoritized students in these departments and
the negative experiences they often encounter [2.3.4]. The exclusion
of minority serving institutions in federal computing investments [5]
perpetuates structural racism and upholds a discriminatory
“eurocentric epistemology that focuses on only the “best and
brightest” minds” [3]. In order to make significant progress toward
equity in computing, our efforts must center institutions that play a
vital role in the development of racially minoritized students,
namely HSIs.

Although traditionally underfunded and overlooked in federal,
state, and local policy efforts, HSIs play a central role in shaping the
ecosystem of the nation’s STEM workforce by preparing
disproportionately high shares of Latinx, African American, and
Native American STEM graduates [4]. HSIs make up the majority
(70%) of all MSIs and enroll more Black students than Historically
Black Colleges and Universities (HBCUs) and more Native
American students than Tribal Colleges and Universities (TCUs)
[6]. HSIs play a critical role in preparing Latinx students to pursue
computing fields. While the most recent national data indicates that
11% of bachelor’s degree graduates in computing fields from all
postsecondary institutions were Latinx, 37% of bachelor’s degree
graduates from HSIs were Latinx, a more than three-fold difference
[7].

Despite their documented success at producing racially minoritized
STEM graduates, research about why HSIs and other MSIs are so
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effective at producing high shares of STEM and computing
graduates has historically been scant [4]. This condition led the
National Academies of Sciences, Engineering, and Medicine to
recommend that more research be conducted on MSIs’ and HSIs’
effective strategies to promote the attainment of historically
underserved communities in STEM fields [4]. Meanwhile, the
American Association for the Advancement of Science (AAAS)
2019 report Levers for Change, which reviewed literature on
undergraduate STEM reform in each STEM discipline, identified
that the historic disconnection between STEM education and higher
education organizational change literature, identified as early as
2011 by Henderson and colleagues [8, 9] and corroborated to the
present [10], has hindered reform in undergraduate STEM
education. Yet, such reform is sorely needed to broaden
participation and form policies that uplift historically underserved
communities like Latinx in computing.

Policy efforts can prove to be a powerful mechanism to enact change
when they are informed by research. However, current scholarship
regarding STEM education is disconnected from higher education
and policy research, leading to silos in the literature. Perspectives
from computer science education research, higher education
organizational change, and research on HSIs has the potential to
shape participation and policy in computing and technology if they
are better integrated and leveraged.

Emerging organizational change research argues that efforts to
address unequal STEM outcomes have largely been aimed at the
student-level rather than targeting the organizational dynamics and
environments that hinder the success of racially minoritized
students [10, 11, 12]. Student level efforts such as implementing a
STEM mentoring program can help students navigate STEM
environments, however, they don’t address larger structural
challenges such as racist or sexist STEM cultures that minoritized
students face [2]. Addressing harmful environments requires
institutional change which focuses on “changing mindsets, policies,
practices, across the multiple levels and cultures of a system” [12].
Perspectives from organizational change research suggest that
achieving sustained equitable outcomes in computing will result
from greater focus on transforming the structures and cultures
within institutions that create barriers for minoritized student
success [13]. Research focusing on HSIs and computing education
has similarly examined how greater equity can be achieved. Work
at this intersection has demonstrated that HSIs in a national
computing alliance are able to achieve greater Hispanic success in
computing by centering Hispanic cultural assets [14]. Centering
these values is an example of Hispanic servingness, a
multidimensional framework that focuses on institutions moving
away from simply enrolling Hispanic students to intentionally
serving them [15]. The framework can aid in transforming HSIs to
better serve Hispanic students by examining different levels of
servingness such as promoting positive academic and non-
academic outcomes, building structures to enact the values of
serving, and managing external influences on serving [15].

Valuable insights can be gained from the practices of
computing departments who are successfully advancing
Hispanics in computing. Scholarship about a two-decade network
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of Hispanic-Serving Institutions is well positioned to inform
policy. Computing equity is at the center of the network’s efforts,
with the central goal of raising Latinx attainment in computing.
This network began in 2004 and was first funded by NSF in 2006.
In the ensuing twenty-years, it has evolved from a network of 8
computing departments in HSIs committed to developing and
implementing signature pedagogical and undergraduate research
practices to a network of over 80 departments aiming to advance
equity in computing [16, 17]. The network advances growth
mindset, talent development, and asset-based teaching practices
through student programming, faculty professional development,
and coaching to develop strategic actions for equity [18].

2 POSITONALITY STATEMENT

The team for this piece includes one Latina, one Latino, and two
Whites. Three of the authors are cisgender women and one is a
cisgender man. The authors have been immersed in the network’s
activities for a collective total of 45 years, which has augmented
their capacity to trace and engage in policy efforts related to equity
in computing education. Two have served as faculty or staff
members for over a decade in two different, broadly accessible
HSIs similar to the institutions in the study in terms of enrollment
composition and resources. These social identity and institutional
backgrounds informed the authors’ adaptation of an “HSI
institutional positionality” where they employed their extensive
experiences in HSI and STEM research and policy efforts to expand
opportunities for Latinx in computing via support of HSIs. One
author is currently a member of the NSF Advisory Subcommittee
for STEM Education, meeting regularly with its director and other
members to examine the investment, impact, and future direction
for the Directorate’s resources. In this paper, the authors draw on
their personal and professional backgrounds, and a range of
research studies over the years, to address the potential for the
computer science education community to inform federal policy to
advance equity in computing, particularly at HSIs [17, 18].

3 IMPLICATIONS OF POLICY ON
COMPUTING EQUITY

Federal agencies including NSF and NIH recently have
increased their investments in diversifying the scientific enterprise.
In 2015, NSF launched its [Eddie Bernice Johnson Inclusion across
the Nation of Communities of Learners of Underrepresented
Discoverers in Engineering and Science Initiative] [INCLUDES]
that was the first agency-wide effort to diversify science fields.
Conceptualized in 2017, NSF INCLUDES was part of the 10
“big ideas” initiative at the foundation to address the nation’s most
pressing scientific and technical problems and to support
innovation and emerging opportunities. Since the first round of
funding in 2018, NSF INCLUDES has provided large scale grants
in the $10 million range to at least two multi-institutional alliances
focused on advancing computing equity: CAHSI, led out of the
University of Texas at El Paso, and the Alliance for Identity-
Inclusive Computing Education, led out of Duke University.
CAHSI received funding in 2018, the year after a congressional
mandate was issued that required that NSF establish a Program
allocating funds to HSIs with the express purpose of strengthening
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HSIs’ efforts to promote student success in STEM fields. These
policy trends have strengthened the capacity to generate research
about HSIs’ effective practices in computer science education.

4 RECOMMENDATIONS TO INFORM POLICY
THROUGH COMPUTING EQUITY WORK

To better inform computing equity policy we support NASEM’s

recommendation that more research be conducted and disseminated
about the effective strategies of MSIs, including HSIs, to promote
the attainment of Latinx, African Americans, and Native
Americans in computing fields [4]. Additionally, NASEM’s
recommendation for increased federal and state investment in HSIs
to broaden the Latinx workforce in STEM fields is critical to the
future of computing [4].
Though there is limited research regarding MSIs and HSIs there is
existing evidence that can aid in policy efforts. Integrating
computer education research, higher education
organizational studies, and research on HSIs can serve as a starting
point to develop effective policies that will expand postsecondary
opportunities for historically underserved communities. For
example, policies that aim to address Hispanic attainment in
computing should reference research that has shown the value of
centering Hispanic cultural assets [15]. Creating culturally relevant
policies can aid in transforming environments to better serve
students. Additionally, looking at organizational change literature
can aid in creating policies that move beyond the student level to
those that aim to change organizational structures and dynamics.
Policies that are informed by organizational change should take a
systems perspective that focuses on changing deficit mindsets,
harmful cultures, and ineffective institutional policies [10, 11, 12,
14]. Lastly, policymakers would benefit from leaning on the
expertise of HSIs whose computing departments are successfully
advancing minoritized students. The INCLUDES Alliance,
CAHSI, has regularly been consulted on the drafting of federal bills
that direct resources toward MSIs in STEM fields. Several of the
authors of this piece have reviewed these bills and had the
opportunity to provide input on these bills, including highlighting
empirical research that can be cited to substantiate such efforts.

science

S IMPLICATIONS FOR THE RESPECT
COMMUNITY

Affirming the NASEM’s assertion that research in MSIs can
advance equitable STEM education approaches [4], this piece
highlights the importance of attuning to the wisdom of knowledge
created in HSIs to inform policies and practices that will raise
computing attainment for Latinx and the
minoritized communitiesthat HSIs serve. STEM reform
can be facilitated through greater synergy between disconnected
areas of research. Therefore, researchers should make intentional
efforts to conduct their work through integrating multiple
perspectives. Additionally, more STEM equity researchers should
gear their work toward policymakers as well as academic audiences
[1]. With these points in mind, we offer some recommendations for
the RESPECT community.

other
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Tap existing resources that support scholars in writing policy-
oriented work to disseminate research on equity-centered
STEM practices, including those grounded in MSIs like
HSIs and HBCUs, for policymakers.

In recent years, new resources have emerged to support
researchers in putting their research into the hands of policymakers.
These include the Scholars Strategy Network (https:/scholars.org/)
and the Op-ed project (https://www.theopedproject.org/). The main
requirement to engage in these networks is an interest in preparing
research that will reach policymakers, and they are available to
researchers at all institutions, not just Historically White
Institutions whose researchers often get more policy attention. These
networks train and support researchers in translating their work to
policy audiences. These networks offer workshops on how to write
opinion pieces, how to talk to the media, and how to circulate
research to federal and state policymakers. Members of the
RESPECT community can tap these resources to spread approaches
to policy-making that will center equity. RESPECT community
members can also look out for more localized disciplinary
resources to support dissemination of their research to
policymakers.

Researchers should work in mutually beneficial ways on
advisory boards or committees with entities that include
federal agencies, non-profits, and industry to strengthen
equitable approaches to computing education.

This kind of work can include serving on task forces with federal

agencies, non-profits (such as the National Academies of Sciences,
Engineering, and Medicine) and industry when invited. While such
work often is not monetarily compensated and can be time-
consuming, participating in such task forces ensures that those with
knowledge about how to advance equitable policies and programs
are at the table, that their voices are heard, and that their
perspectives have a chance to inform critical policy decisions,
including those about resource allocation.
In one example of such work, CAHSI, with the support of NSF,
organized a workshop to gather recommendations from HSI
computer science faculty and administrators about how NSF could
more effectively invest in MSIs. The NSF workshop ultimately led
to at least five outcomes: (1) a report sent to NSF within three
months documenting the proceedings and recommendations of the
workshop, (2) a meeting with two other MSI groups (HBCUs and
TCUs), ASEE (American Society for Engineering Education), and
NSF stakeholders to further the conversation toward broader
recommendations for how both MSIs and NSF can take actions to
build capacity in grant applications [20], (3) research workshops
led by CAHSI to increase collaboration among Latinx computer
scientists and those at HSIs on grant applications, (4) professional
development for computer scientists at MSIs to sharpen their grant-
writing skills, and (5) a specialized call by the NSF CISE (Computer
and Information Science and Engineering).

Directorate for grant proposals whose eligibility standards included

requiring the lead PI to be from an MSI that had never received CISE

funding to date. The first cycle of grants has already been awarded,
and at least one more cycle is planned. These outcomes transpired
in less than a year, a relatively short amount of time. Yet, they
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indicate progress toward systemic change in building multi-

institutional capacity for computer science research in MSIs,

supported by policy decisions to allocate funding to historically

under-resourced MSIs [21].

Researchers should be poised and ready at all times to
contribute to conversations on advancing equitable
investments in and approaches to computing education.

Researchers invested in equitable computing education should
constantly be scanning the evolving landscape of decision-making for
chances to inform policy. Policy windows can open up at
unexpected times, as signaled by sudden chances to testify or
comment on how to transform or improve existing approaches to
investments in STEM education. For example, the authors of this
piece have been invited to give feedback on federal bills that have
allocated resources to MSIs for STEM education; however, they
typically only had 48 hours to respond to calls from legislative
staffers on Capitol Hill. Researchers need to be ready to take

advantage of these chances to gain the ear of policymakers [22].

When researchers invest time and energy learning how to translate

their work to inform policymakers about equity-centered practices,

they are better prepared to take advantage of chances to expand
policymakers’ perspectives on how to cultivate more inclusive and
equitable STEM and computer science investments and policies.

6 IMPLICATIONS FOR POLICYMAKERS

Recommendations to diversify computing education by solely
focusing on the “top 12” prestigious computer science departments
in the country which often receive the most popular and media
attention [1] will lack sufficient impact, simply because of the
comparatively low numbers of students of color that these
Historically White Institutions (HWIs) graduate. Research on
effective computing education has primarily taken place in HWIs
that do not reflect the full diversity of the US population, and the
corresponding limited institutional and student samples have
limited the applicability of this research to more diverse students
that often attend HSIs [4]. Policymakers must challenge historical
underfunding of HSIs toward serving minoritized students in
computer science, because HSIs have been so effective at
overproducing Latine/x/a STEM graduates [2, 3]. While this paper
focuses on HSIs due to its empirical focus on the CAHSI network,
the following recommendations apply to all MSI types [4].
Federal policymakers must invest in more research on effective

and culturally sustaining computing education approaches
in HSIs.

Computing education has inherited a racist and sexist culture
[23, 24, 25, 26, 27]. It is not surprising then, that although most
students from all majors surveyed four years after beginning
college report gains on measures of global and community
consciousness, computing students actually report the largest
declines on these measures [28]. Our research on CAHSI’s
approaches reveals that undergraduate computing education does
not have to inevitably lead to declines in global and community
engagement. Rather, CAHSI’s approaches demonstrate that
computing education can offer multidimensional academic,
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financial, social, cultural, and career student support that empowers

administrators, faculty, staff, and students alike in building a

culturally affirming community and a sense of belonging [29, 30].

Federal and state policymakers must allocate resources to
support the development and institutionalization of
effective  infrastructure, organizational strategies,
practices, and programs at HSIs.

A recent US Government Accounting Agency report documents
that 65% of HSIs face 5 or more major challenges in funding their
infrastructures to support students; 67% of HSIs perceive a lack of
federal funding as a major barrier to implement and sustain capital
improvement projects [31] This same report finds that the decline
in public funding for higher education in the past five decades has
had an especially adverse impact on HSIs’ capacity to provide
facilities conductive to student success in STEM fields, particularly
facilities in technological infrastructure that are so critical to
computing education. To understand how allocations of funds
deliver impact, robust data systems must be developed across
institutions [32]. With HSIs demonstrating so much promise in
their relatively high graduation rates of Latine/x/a computing
education students and in their regional as well as national
importance, these institutions merit commensurate federal and state
investments in their capacity to serve their students.

Federal and state policymakers must actively seek out and
listen to the perspectives of HSI leaders and personnel to
respond to the most urgent and pressing needs of these
institutions.

Policies that focus on HSIs need diverse stakeholder input to
ensure impact [33]. Only by directly engaging with HSI
communities and listening to the needs of HSIs will policymakers
be able to design approaches that best serve these institutions. One
of the reasons that the National Science Foundation Computer
Information and Science Engineering Directorate’s referenced
earlier was so successful is that NSF program personnel supported
the HSI community, including faculty in many CAHSI institutions
and their partners, to convene to distill key recommendations on
how NSF CISE could best support HSIs with its investments [8,
21]. Reviewing the extensive research on approaches in HSIs that
support student success, such as “servingness” [16] and more
specialized applications of servingness in computing education
[34] can provide policymakers with tools to inform the design of
requests for proposals and other policy mechanisms. In addition,
reaching out to HSI leaders to review drafts of federal and state
policy documents can help ensure that legislative bills and
mandates are more attuned and responsive to HSIs’ needs (18)[21].
Since the requests turnaround time for feedback on such bills can
often be very rapid (as short as 24 hours), researchers who are
experts in culturally sustaining computer science education must be
ready to offer quick responses to raise the probability that the voices
of HSIs will be heard and incorporated into the final bills.

As the majority of HSIs are public institutions, federal and
state policymakers should also design policies to be
attuned to the diversity among HSIs, which range from
less well-resourced community colleges to Hispanic-
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Serving Research Institutions that have more recently
become HSIs [35].

These different kinds of HSIs serve different kinds of students
in the postsecondary ecosystem. In general, Latine/x/a students,
including STEM and computing majors, are more likely than other
students to begin their undergraduate educations at community
colleges. Policymakers should intentionally fund different
institution types to recognize their distinctive roles in paving
postsecondary pathways in computing education.

While we have emphasized the role of federal and state
policymakers here, the recommendations in this section also apply
to private funders and foundations who are seeking to engage HSIs.
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