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ABSTRACT

This paper explores the growing prevalence of all-online degree
programs and their implications for the Broadening Participation
in Computing (BPC) movement in the United States. We relate our
experience as educational researchers encountering this trend in
nationally available data sets. We explore the process of using dis-
connected data to uncover the story of online education, including
how it challenged our assumptions about place-based intervention,
and concerns for serving the growing distance-learning population
in future BPC work. Our findings emphasize the need to connect
data to a broader understanding of the landscape in support of
developing equitable approaches in addressing disparities.
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1 INTRODUCTION

How many Black undergraduates do you think earn their degrees in
computer science in the state of New Hampshire every year? Proba-
bly not very many, right? Well, according to national postsecondary
education data collated by IPEDS, in 2022 that number was 135, or
1.47% of the all computer science bachelor’s degrees awarded to
Black students in the U.S. Not far off, maybe — until you realize
that New Hampshire’s Black population is just 0.07% of the national
Black population [4]. In other words, New Hampshire in 2022 grad-
uated twenty-one times its expected share of the United States’
Black CS students. These and related findings startled our team at
SageFox Consulting Group when we undertook an exploration of
state graduation rates in computer science with a focus on Black
students, leading us down a rabbit hole of research as we sought
to understand the surprising data we were seeing. Ultimately, we
found that the BPC numbers in primarily-white states as well as at
the national level are being driven by online education programs,
which were on the rise in the U.S. even before the explosive growth
triggered by the Covid-19 pandemic. Now, the prevalence of on-
line education raises new questions for the place-based policies,
programs and practices that the BPC movement has relied on.
This paper explores the intersection of equity, representation,
and graduation rates in computer science (CS) education across U.S.
states. The study originated from a fundamental question: What
does representation in the graduation rates in CS programs look
like in each state, particularly for Black students? This inquiry holds
significant importance to us as the evaluation partner for the BPC
Alliance IAAMCS (Institute for African-American Mentoring in
Computing Sciences), as a major goal of IAAMCS is to increase
the number of Black/African American students completing the
Ph.D. in computing fields through a national mentoring model. For
TAAMCS, knowing where students are getting their undergraduate
degrees can help improve recruitment and support mechanisms.
Our interest in the question was amplified by our partnership with
a second BPC alliance, Expanding Computing Education Pathways
(ECEP), where states work to broaden participation at the K-12
level through equity-explicit policy, practices, and programs. Rep-
resentation in graduation rates was of interest to ECEP as the data
could show an impact on the number of students by state going
into CS degree programs. As we explored the data new questions
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emerged, and we found understanding the connection between
graduation rates and BPC-focused initiatives to be increasingly
complicated by incomplete or incongruent data.

As the research unfolded, the need to understand the impact
of online degree programs on graduation rates emerged as a criti-
cal factor. Using New Hampshire as a case study, where the data
revealed an anomalous overrepresentation of Black male CS grad-
uates due to online programs, the investigation expanded into a
broader exploration of online education and the data available to
support this inquiry. For example, we learned that despite a large
number of Black bachelor’s awardees graduating from Southern
New Hampshire University (SNHU), the 6-year graduation rate of
Black bachelor’s students from SNHU is only 14% — but we don’t
know how this rate varies across the university’s programs of study.
The examination touched upon various aspects of data disaggrega-
tion and the challenges associated with obtaining comprehensive
demographic data for online programs. Most importantly, we have
no insight into the lived experiences of the students who complete
an online bachelor’s degree program in CS.

The paper navigates through the rabbit hole of online education
data with a focus on graduation rates, and probing into the residen-
tial status of students. The examination extends to issues of com-
muting at institutions like Georgia State University, where a large
student population may be affected by distance-only enrollment,
and the University of Maryland’s Global Campus which serves a
significant military and government population. The exploration
concludes by considering the demographic composition of online
students, their pathways and their lived experiences. Through this
comprehensive investigation, the paper aims to contribute valuable
insights into the intricate dynamics of CS education, emphasizing
the imperative of equity in shaping the educational landscape.

2 DESCRIPTION OF PRACTICE

This research emerged organically out of work that SageFox does
with two of our partners, the NSF BPC Alliances IAAMCS and ECEP.
Both alliances aim to increase the participation of underrepresented
students in computing, but IAAMCS’s mentoring model engages
individual (particularly Black and African American) students at
the undergraduate and graduate levels with the goal of support-
ing them in pursuing and completing a Ph.D. in a computing field,
whereas ECEP works at the state level to address the structural and
institutional barriers to diverse student engagement and success in
state K-12 education systems. These two projects together led us
to consider how investments in broadening participation in K-12
computer science might connect to changes in who is participating
in computer science in higher education. Many states started prior-
itizing computer science in their education systems more heavily
following President Obama’s 2016 push for CS for All. In 2018 alone,
eighteen different states established statewide standards for K-12
computer science instruction [6]. As of now, many from the first
cohorts that were affected by this accelerated investment are fin-
ishing or have finished their undergraduate degrees. This provided
us with an exciting opportunity to examine the success of states’
pushes toward CS education more directly than we typically can
at the K-12 level, by investigating their rates of computer science
undergraduate degree completions. While we are interested in the
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Figure 1: Black / African American CS bachelor’s degrees by
state (top five) 2013-2022.

rates overall, we focus particularly on the diversity that is present
within each state’s CS graduate population.

As it happens, our work with JAAMCS recently involved collect-
ing closely related data, on where in the U.S. Black students were
earning the most CS undergraduate degrees. Some of the initial find-
ings in this work surprised us. We expected states that were large
and had significant African American/Black populations would top
the list, and in fact the top states were Maryland, Georgia, New
York, Florida, and Texas, all with large Black/African American
populations. These states together accounted for 43% of Black CS
bachelor’s degrees in the U.S. in 2022. Yet, Maryland as a relatively
small state outpaces all others with 1,363 degrees in 2022, 15% of
the national total. Though we were surprised given the population
of the state, we also know through our engagement with the ECEP
state team that there has been significant investment in BPC in
Maryland for over a decade [14, 15]. We were excited to see that
this investment was apparently paying off.

Because of our work with ECEP and other projects with a na-
tional focus, members of our team were interested in expanding the
degree completions dataset to look across all 50 states. Of course,
many states have few Black CS degrees simply because their Black
populations are small. To get a better picture of the CS success of
Black students in these states, we decided to normalize our gradua-
tion data against the number of Black K-12 students in each state.
While not a perfect measure, since many students go out-of-state
for college, this would give us an idea of which states were success-
ful at encouraging their young Black students into CS pathways,
a question of interest to both our BPC partners. This analysis was
performed on data published by the National Center for Educa-
tion Statistics’ (NCES’) Integrated Postsecondary Education System
(IPEDS), the federal repository of U.S. higher education data as
reported by educational institutions, as well as its K-12 counterpart
the Elementary Secondary Information System (EISi). We decided
to take a first look at data disaggregated by gender, since gender
has a large impact on students’ likelihood of going into a computer
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Figure 2: Initial visualization of Black men’s representation
in CS bachelor’s degrees by state.

science major. As soon as we had produced the first visualization
for male students, we saw very unexpected results. Two rather
unexpected states stood out as having by far the most computer
science bachelor’s degrees earned by Black men, compared to their
Black male K-12 populations — New Hampshire and Utah. We knew
that there would be some noise in the measure due to small popula-
tion size in some states, but these two were really exceptional, both
over ten times the mean value. The raw data, when we checked
to confirm what we were seeing, bore out our initial impression
that something strange was going on. New Hampshire in 2022 had
155 Black male 120 graders [10] to 104 Black male CS bachelor’s
degrees [9], for a ratio of three to two.

Clearly, Black students were studying computer science in New
Hampshire at truly disproportionate rates. It was one of our senior
evaluators who figured out what was happening — they asked how
many of those hundred and four graduates came from one particular
school, Southern New Hampshire University. The answer? Ninety-
four. In Utah, two hundred fifty-five out of two hundred seventy-six
Black CS graduates (of any gender) came from Western Governors
University. Both of these are large online programs that advertise
widely around the country. We realized that New Hampshire’s
surfeit of Black CS undergrads weren’t just not from the state
originally — they might well have never even set foot there.

The next question to turn to, then, was how prevalent these on-
line schools are overall and what share of CS degrees they account
for. We quickly realized two things: that many students in the U.S.
are getting degrees online (at institutions that offer some in-person
programs as well as those that are entirely online), and that there
is very little information available about these distance-only de-
grees. According to IPEDS, there were 17.6 million degree-seeking
undergraduate students enrolled in U.S. institutions of higher edu-
cation (IHEs) during the 2021-22 school year. Of these, 5.2 million
— almost 30% — were enrolled exclusively in distance classes. How-
ever, IPEDS offers little in terms of ability to drill down into this
number. No data on distance students’ gender, ethnicity, program
of study, or degree completion rate are available. IPEDS does al-
low us to find at which schools these students are enrolled, and
therefore, in which states: the greatest absolute number were in
California, but New Hampshire had the highest proportion at over
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Table 1: Top states for distance education, 12-month enroll-
ment 2021-22

State Total distance students Percent distance students
California 997,435 36.2%
Texas 411,479 26.5%
Arizona 366,754 54.6%
Florida 361,710 32.6%
Utah 190,606 50.3%
New Hampshire 184,275 80.6%
NATIONAL 5,158,578 29.4%

80% of the state’s undergraduates. The vast majority of these were
at Southern New Hampshire University. Additionally, the IPEDS
Fall Enrollment category contains limited information on where
distance students are located: in the same state/jurisdiction as the
institution; in the U.S. but not in the same state/jurisdiction as the
institution; in the U.S, state/jurisdiction unknown; outside the U.S.;
or location unknown. In the fall of 2021, these were respectively
71.8%, 25.3%, 0.8%, 1.4%, and 0.7% of degree-seeking undergraduate
distance students. For those 28.2% of students not in the same juris-
diction as their institutions, we currently have no way of knowing
where they are located.

In addition to IPEDS, the National Center for Education Statistics
(NCES) also publishes an annual Digest of Education Statistics
that contains some information on distance education. The most
relevant of the tables included is the Digest’s Table 311.22, which
shows “Number and percentage of undergraduate students enrolled
in distance education or online classes and degree programs, by
selected characteristics” [11]. These characteristics include gender,
race/ethnicity, and undergraduate field of study, among others.
This makes it a very useful supplement to the data available on
IPEDS. Since it is a static table and not a database, however, these
disaggregation categories cannot be combined; we cannot examine,
say, computer science students who are Black. Furthermore, the
publication of the Digest lags behind IPEDS data; the current most
recent data available in this table are from the 2019-20 school
year. This limits its usefulness at a time when distance education
is changing rapidly. The table shows that as of that year, 28.0% of
undergraduates studying computer and information sciences and
27.6% of Black undergraduates were earning their entire degree
online, compared to 23.9% of undergraduates overall.

Other approaches include looking at the disaggregated statistics
for just those institutions that offer online programs only. But many
primarily online institutions (including Southern New Hampshire
University) do have a small on-campus population, excluding them
from this category. Additionally, many primarily in-person schools,
such as Georgia State University, also offer large programs online
[18]. In all, only 10% of distance-only undergraduate students in
the U.S. are enrolled at distance-only institutions, not enough to
glean reliable insight from. Georgia State is also notable for having
a large commuter population of students who study on campus but
do not live there. Such populations mean that measures based on
campus residency, such as the Carnegie Classification’s “Residential
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Figure 3: Drilling down from bachelor’s degrees earned na-
tionally in 2022 to those earned at primarily online institu-
tions (POIs) in computer science by Black students.

Character” categories [13], are not adequate for identifying distance
students.

Our other option is to look at those institutions that, while not
necessarily entirely online, offer mostly distance education. The
Digest of Education Statistics offers some limited information on
“primarily online institutions,” which it identifies as institutions
that “have more than 90 percent of students enrolled in exclusively
distance education courses in the fall term [12]”” For our purposes,
we chose to slightly adapt that definition to look at institutions
where at least 90% of, specifically, undergraduate degree-seeking
students were enrolled exclusively in distance education courses.
One hundred and seventy-three of the institutions on IPEDS fit this
criterion for the fall of 2022. During that semester, these 173 insti-
tutions enrolled 867,108 degree-seeking undergraduate students,
98.2% of whom were taking only distance courses. This population
accounts for 26.8% of the semester’s online-only enrollment nation-
wide. Looking at IPEDS data for these primarily online institutions
(POIs), we see:

e The 173 POIs awarded 135,365 bachelor’s degrees in 2022, in-
cluding 14,116 (10.4%) within NCES’s CIP code 11, Computer
and Information Sciences and Support Services.

- By comparison, the other institutions listed in IPEDS awarded

1,901,213 bachelor’s degrees, including 95,473 (5.0%) in CIP
code 11.
— 14.4% of CS degrees at POIs were earned by Black students,
compared to 7.5% of other CS degrees.
o Of all degree-seeking undergraduate students enrolled at
POIs for the fall of 2022, 19.6% were Black.
o As of 2022, the median 6-year graduation rate for POIs was
24%, compared to 52% for IPEDS institutions overall.

We must note that though the students at POIs are overwhelm-
ingly enrolled online, they are not necessarily representative of
the population of all online students, of whom they comprise only
a quarter. Recall that 71.8% of distance students overall reside in
the same state in which they are enrolled; for distance students
at POIs, this number drops all the way to 17.1%, suggesting that
these populations are very different in character. IPEDS’ new Out-
come Measures survey component shows other ways in which
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Figure 4: In 2022, 19.6% of degree-seeking undergraduate
students at primarily online institutions were Black.
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Figure 5: Primarily online institutions have notably lower
6-year graduation rates than typical (2022 data).

CS Degrees Earned by
Black Students at POls
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Figure 6: Primarily online institutions award a higher propor-
tion of computer science bachelor’s degrees to Black students
than do other institutions (2022 data).

POIs’ student bodies differ from those of traditional institutions;
students at POIs are 1.4 times as likely as those at non-POlIs to be
enrolled part-time, and 1.9 times as likely to be non-first-time (e.g.,
transfer-in) students. (Though these comparisons are based on total
enrollment, not just distance students.) Nevertheless, these data are
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troubling. They indicate clearly that large numbers of CS students,
particularly Black CS students, are enrolling in online programs,
and that many of those who enroll do not go on to earn the degree
they came for.

Our experience with uncovering the landscape of online educa-
tion left us with more questions than answers. Important questions
remaining are: Who is enrolling in online education? Are they stu-
dents who might have gone to more traditional programs, or are
they coming from a different population? What is the trajectory of
students who successfully complete an online degree? The data are
insufficient to form a coherent picture of who these students are
and their lived experiences around distance education.

3 POSITIONALITY STATEMENT

SageFox Consulting Group works closely with equity-focused pro-
grams in the educational space, both as an evaluator to some
projects and as an active participant in others. As such, it is the
core of our practice to explore and interpret the educational land-
scape at both the large and the small scale. SageFox has a long
history of collaboration in the Broadening Participation in Comput-
ing (BPC) space through Alliance efforts like IAAMCS and ECEP,
and through smaller grants. Our work has given us a long-term
view of the BPC space, from identifying indicators of equity early
in the BPC movement [19] through more sophisticated landscape
analysis [8] which is critical to contextualizing and understanding
the dynamic landscape in which educational goals are pursued. We
frequently make recommendations to both local and regional pro-
grams about how they can best support their students, particularly
underrepresented students in STEM. All of this requires that we
maintain a deep knowledge of the dynamics at play in the education
system. Our project partners need to understand student needs in
order to advocate for them.

In our research team at SageFox Consulting Group, we bring
together diverse backgrounds, experiences, and expertise to address
the multifaceted aspects of computer science education and work-
force development. Our collective commitment to equity, diversity,
and inclusion informs our approach to research and evaluation.

This paper was led by Talia Goldwasser, a junior member of the
SageFox team who holds a bachelor’s degree in Mathematics and a
minor in Computer Science. While in college she spent one semester
taking entirely online classes due to the Covid-19 pandemic, but oth-
erwise studied in-person. Her academic background and work with
young students enriches our team with practical insights into the
educational landscape. The second member, Dr. Tyler Clark, holds a
doctoral degree in Educational Research Methodology (ERM) with
a focus on Program Evaluation. Having graduated from the Uni-
versity of North Carolina Greensboro and a two-time alumna of
North Carolina Carolina Central University (a Historically Black
College and University-HBCU), her academic journey reflects a
deep commitment to equity and inclusion and its implications for
discrimination contributes valuable insights to our study on on-
line education, graduation rates, and representation in computer
science. Our team is led by the organization’s Director, Rebecca
Zarch, who has worked in the BPC space for 15 years to build local
capacity for using data to understand and inform change efforts.
She holds an MBA with a Social Policy focus and an M.Ed, which
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unite education and complex change efforts. The final member
of the team is the Executive Director, Dr. Alan Peterfreund, who
has decades of experience exploring data in support of broadening
participation in CS and Engineering and a doctoral degree in plan-
etary geology. Together, our diverse team is poised to conduct a
comprehensive examination of the intricate dynamics of computer
science education. We recognize the importance of inclusive and
equitable practices in education programs, emphasizing the need
for informed discussions on equity in education. Our work may be
limited by our relative inexperience in exploring the role of online
education in the current educational ecosystem, particularly in light
of the Covid-19 pandemic and in support of BPC. Yet we hope our
collective commitment to challenging perspectives and promoting
diversity ensures a holistic and well-rounded approach to the study
at hand.

4 LIMITATIONS AND ASSUMPTIONS

4.1 Limitations of Scope

The population examined in this study is restricted to degree-
seeking undergraduate students at IHEs in the United States. Only
students who were taking exclusively distance courses during a
given time window are considered as distance students, excluding
those in partially-online programs or hybrid classes. The study also
focuses on Black students, without examining other underrepre-
sented groups. A fuller picture of distance education and its impacts
on BPC would require expanding beyond these constraints.

4.2 Data Availability and Quality

The study confronts limitations associated with the availability and
quality of data from various sources, particularly the Integrated
Postsecondary Education Data System (IPEDS). The accuracy and
reliability of our findings hinge on the assumption that the data
collected from these sources, some of which are still in a provisional
form, offer a comprehensive and accurate representation of the
educational landscape. Potential inconsistencies or gaps in the data
pose a challenge and could impact the study’s overall robustness.

4.3 Online Program Demographic Data

A significant limitation emerges in the acquisition of detailed de-
mographic data for online programs. The study grapples with chal-
lenges in obtaining comprehensive information on the backgrounds
and characteristics of students engaged in online education. This
limitation may impede a nuanced understanding of the diverse stu-
dent populations within online programs. The assumption here is
that the available data, such as enrollment figures, provide sufficient
insights into broader trends within online education, notwithstand-
ing potential gaps in demographic information.

4.4 Swirling

Even if better data become available, privacy concerns mean that
they will be provided on the aggregate level. While sufficient for
many purposes, aggregate data have difficulty addressing questions
like: Do students who participate in distance education tend to
spend their whole college careers there? How many people are
transferring into distance education programs? How many are
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transferring out? While we can find the transfer rate for a particular
program, interchange between the world of distance education
and the more familiar world of in-person learning is a gap in our
understanding. When we talk about “distance students,” are we
discussing a population that will start, continue and finish their
college education online, or one with more complex trajectories?
This has important implications for our understanding of distance
students’ experiences and what forms of support they most need.

4.5 Causation vs. Correlation

While the study identifies correlations between online programs
and graduation rates, a critical limitation lies in the inability to es-
tablish causation. The analysis does not delve into other potentially
influential factors that might contribute to observed disparities
in graduation rates. Caution is warranted in attributing outcomes
solely to the presence of online programs. The assumption is that
the correlations identified offer valuable insights into potential
relationships between online education and graduation rates, rec-
ognizing the need for additional research to establish causative
links.

4.6 Temporal Factors

The temporal dimension introduces another consideration, as the
study relies on data available up to the knowledge cutoff dates
imposed by our data sources, with the most recent data currently
available being from the fall of 2022. Changes in policies or educa-
tional landscapes after this date may not be reflected in the analysis.
The assumption is that the identified trends and patterns remain
relevant and applicable to the research’s timeframe, recognizing
the potential for changes beyond the knowledge cutoff.

5 IMPLICATIONS

5.1 Equity in Computer Science Education

The study sheds light on the critical intersection of equity, repre-
sentation, and graduation rates in computer science (CS) education
across U.S. states. By emphasizing the disparities uncovered, par-
ticularly for Black students, it calls attention to the urgent need
for understanding the role that online education has in fostering
equitable approaches to CS education. Online education appears
to be an important mechanism for increasing the number of Black
students with a CS degree; however, these programs do not appear
to be more successful in graduating most students who start the
program. The findings underscore the importance of addressing
systemic issues that contribute to uneven outcomes and adopting
inclusive practices that prioritize underrepresented groups.

Although this paper focuses on African American/Black stu-
dents because of our original question, this is not the only group to
consider when taking an equity perspective. Gender, other racial-
ized groups, people with economic disadvantage, English Language
Learners and students with disabilities are all likely to uniquely
experience online education. As online programs expand, the im-
plications for students with disabilities in particular remain not
fully understood, as noted by Bakia et al. [1]. Ensuring access for
students with disabilities in online learning is a complex task, re-
quiring adherence to universal design standards for both web and
printed documents.
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5.2 Online Programs and Graduation Rates

The study highlights the substantial impact of online programs
on graduation rates. This underscores the necessity of a nuanced
understanding of the challenges and opportunities posed by on-
line education. Institutions and policymakers must critically assess
the implications of online programs on student success, ensuring
that strategies are in place to mitigate potential disparities. There
has been significant scholarship in understanding the high-impact
practices that support students in CS, but these often assume a place-
based model and may not easily translate to an online environment
[3, 16].

5.3 Cost of Offering Online Education

In addition to accessibility, there are also cost considerations nec-
essary to acknowledge in this space. While a considerable body
of existing literature argues that online education can lead to cost
reductions [1, 5, 7], it is crucial to recognize that the cost dynamics
in online education are multifaceted. Proponents of online educa-
tion often emphasize factors such as reduced infrastructure costs,
elimination of commuting expenses, and the potential for scalability
in reaching a larger student population, but there is also a need to
invest in licensing fees for educational technologies, faculty train-
ing, and the development of engaging digital content [2]. While
online schools, typically more cost-effective, might be subject to
less stringent regulation, it’s important to clarify distinctions. For
instance, Trump University, now-defunct, exemplifies the potential
risks [17]. However, it’s crucial to note that for-profit institutions
often bear the brunt of criticism for lax oversight. We must acknowl-
edge these distinctions between accredited and non-accredited, as
well as public/non-profit versus for-profit universities as we ensure
not to make blanket assumptions of lax regulation across all online
programs.

6 NEXT STEPS AND CONCLUSION

The study’s findings underscore the importance of broadening
our conception of comprehensive interventions across policy, in-
stitutional practices, and ongoing research to foster equity in CS
education. In terms of policy, it is imperative that policymakers pri-
oritize equity, particularly by addressing graduation rate disparities
affecting Black students. In our work as evaluators, we value the
narratives of students who participate in the education ecosystem.
This work has raised important questions about students graduating
with CS degrees from online programs including:

e Where did they begin their educational journey? How might
credits transfer between programs? Are students seeking an
additional degree or first degree?

e What are the current life circumstances that make online
education the best option?

e How do the marketing practices of online institutions po-
tentially impact the demographic makeup of student enroll-
ment?

o As higher education gets demonized politically, are people
looking to online education environments as a safe and effi-
cient avenue to an education credential and employment?

e What is the time to degree as compared to place-based CS
programs?
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e How do students build community and professional net-
works?

e What is the career trajectory of students who complete on-
line CS degrees?

For each of the above questions it is important to understand the
variation between students. The authors assume that there are a
range of factors influencing individual student choice to go into an
online program, their experience in that program and the resulting
career opportunities.

Much of what we know supports students in their pursuit of a
CS degree relies on quality data to help shine a light on potential
areas of successes or challenges. Institutions must prioritize the
collection and reporting of comprehensive demographic data for
online programs to gain a nuanced understanding of their student
populations. This information is crucial for identifying areas of
improvement and implementing targeted support mechanisms to
address disparities and promote inclusivity. Qualitative data to
help understand the lived experiences can help shape better policy,
programs and practices in support of students.

Prior experience through IAAMCS and ECEP underscores the
importance of establishing comprehensive support structures to
champion students’ success. Many high-impact practices are highly
relational, developing connection and community between students
and with faculty. Understanding the dynamics of the relationships
faculty form with students is crucial in terms of advocacy, as faculty
members can serve as powerful advocates for students, influencing
their academic journey and overall success. We pose the question:
What does this relationship look like via an online platform? Can
these connections be made? These questions highlight the neces-
sity of fostering a collaborative and supportive ecosystem within
educational institutions to ensure that both students and faculty
are equipped with the resources and relationships essential for
academic success of the students.

An area for further exploration involves identifying and imple-
menting robust support mechanisms tailored to the specific needs
of the students. This could include various support services, includ-
ing academic advising, financial planning assistance, and career
guidance. Recognizing that faculty play a pivotal role in shaping
the student experience, there is a concurrent need to assess whether
they require additional support and resources to effectively engage
with and advocate for these students.

Our research agenda emphasizes the necessity for further in-
vestigation into the causal factors contributing to graduation rate
disparities and the impact of online programs on student outcomes.
A holistic exploration of students’ experiences, support structures,
and potential barriers in online education is recommended. Addi-
tionally, adopting a longitudinal approach will provide valuable
insights into the evolving landscape of CS education and the effec-
tiveness of interventions over time.

In terms of overarching recommendations, we propose three
key themes: research, practice, and policy. In the realm of research,
there is a call for investigations into the holistic factors influencing
graduation rate disparities, the long-term impact of interventions,
and a detailed exploration of online education’s effects on student
success. For institutional practices, a shift towards equity-centered
approaches, including mentorship programs, targeted interventions,
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and robust support structures for online learners, is suggested. The
collection of comprehensive demographic data for accurate institu-
tional depictions is deemed imperative. Regarding policy, the study
recommends the formulation and implementation of policies priori-
tizing equity in CS education, accompanied by guidelines for online
programs to ensure inclusivity and address potential disparities
in graduation rates. Increased investment in K-12 CS education is
also urged, especially in states with identified disparities.

It is easy, when we discuss the education landscape, to think only
about the familiar models that form the bulk of our prior experi-
ence. However, in the face of changing practices, we as researchers,
educators, and policymakers must be aware of and responsive to
the new challenges brought about by new modalities in education.
The implications, next steps, and recommendations derived from
this study underscore a collective responsibility to foster equity in
computer science education. Through targeted research, informed
practices, and equitable policies, the field can strive towards ad-
vancing inclusive education for all students, irrespective of their
demographic backgrounds or mode of learning.
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