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Socially Responsible Computing: Promoting Latinx Student
Retention Via Community Engagement in Early Computer

Science Courses

Abstract

The NSF BPC Socially Responsible Computing (SRC) alliance, consisting of six universities in
the California State University (CSU) system, is transforming the early college educational
experience in computing. The goal is to motivate and engage historically marginalized students,
particularly Latinx students, to pursue computing. The alliance is creating and deploying
curriculum that demonstrates the value of computing to help society and provides students with
the opportunity to see the alignment of their communal goals with computing as well as
opportunities to bring their own cultural assets into the computing classroom. These assets
include students’ community-based knowledge or skills, general communication skills, and their
skills related to teamwork and community engagement. We believe this framework will foster
students’ sense of belonging, motivation, and engagement in computing. Additionally, the
alliance utilizes faculty learning communities as a vehicle to bring change to the climate and
curriculum of computing education. The alliance’s work is being evaluated by a research and
evaluation team that is using multiple performance measures, including evaluation of the
curricular materials, faculty surveys, faculty focus groups, student surveys, student focus groups,
analysis of institutional data and synthesis of findings. Although we have completed just one year
of our multi-year project, we have achieved significant results in terms of instructor skill gains
and attitudes. We are poised to make a meaningful impact on students as we have begun
introducing new curricular and pedagogical changes. In this paper, we will share our current
progress and core activities related to each objective, which include establishing a supportive
alliance structure, developing new computing curriculum that includes a socially responsible
component at each site, creating the structure and content for the first faculty learning community
(FLC), and implementing the collective impact model. In addition, we also share survey data,
including feedback from both students and instructors, and lessons learned during the first-year
implementation.

Introduction

With the support of the NSF Broadening Participation in Computing program, the Socially
Responsible Computing (SRC) alliance is committed to transforming early computing experience
to motivate and engage historically marginalized students to pursue computing. This alliance, of
six public universities from the California State University (CSU) system, collectively serves over



two thousand computing students who identify as Hispanic/Latino (Latinx). Unfortunately,
Latinx students face a higher attrition rate across these campuses compared to non-Latinx
students (34.6% versus 21.5%), especially during the first two years of their computing journey.
The primary goal of our alliance is to change this trend and broaden participation in computing.
Specifically, we are creating and deploying curriculum in the early Computer Sciences courses
that demonstrate the value of computing to help society, which will provide students with the
opportunity to see the alignment of their communal goals with computing and opportunities to
bring their own cultural assets into the computing classroom. This includes students’
community-based knowledge or skills, general communication skills, and their skills related to
teamwork and community engagement. We believe this framework will foster student’s sense of
belonging, motivation, and engagement in computing. To achieve our goal of improve retention
of Latinx students, the alliance has set four specific objectives.

• O1: Designing and bringing curricular and pedagogical changes in the earliest computing
courses that integrate considerations of social responsibility into computing assignments
(i.e. CS 0, CS 1, CS 2).

• O2: Introducing a new intervention in computing courses that focuses on creating a
different kind of student experience focused on community driven computing projects.

• O3: Building faculty learning communities to help train, orient and support instructors of
this curriculum.

• O4: Employing a cross site collaboration structure using a collective impact model,
allowing variance for each site while working towards a common goal.

Our alliance brings together six campuses, each with unique strengths and local challenges. We
use a collective impact model, allowing each campus to contribute to the development,
deployment, and continuous improvement of the curriculum. Our team is composed of computer
science educators and social scientists with expertise in evaluating inclusive STEM education and
training faculty at Hispanic-Serving Institutions (HSIs). Our evaluation plan examines both
student and faculty outcomes, enabling us to reflect and refine our approach. Shared leadership
and site teams are integral to sustaining the work, even amid potential academic personnel
changes.

Our research is impactful in the learning sciences for several reasons. It utilizes faculty learning
communities as a vehicle to bring change to the climate and curriculum of computing education.
Furthermore, this project is developing a broadly applicable introductory curriculum that is
designed, deployed, and evaluated across a range of public education institutions serving the
diverse state of California. We aim for the success of this alliance to extend to all other sister CSU
campuses, potentially reaching tens of thousands of computing students. This curriculum will
also be broadly deployed nationwide to help marginalized students pursue computing.

Despite being in the initial year of the project, we have achieved significant results in terms of
instructor skill gains and attitudes. We are poised to make a meaningful impact on students as we
have begun introducing new curricular and pedagogical changes. In this paper, we will share our
current progress and core activities related to each objective, which include establishing a
supportive alliance structure, developing new computing curriculum that includes a socially



responsible component at each site, creating the structure and content for the first faculty learning
community (FLC), and implementing the collective impact model. In addition, we will also share
survey data, including feedback from both students and instructors, and lessons learned during the
first-year implementation.

Background

The California State University (CSU) educational system is one of the largest and most diverse
in the world, serving close to half a million students with a focus on undergraduate education.
While the state of California includes a high school student population of ∼60% Latinx students,
the CSU system serves 46% Latinx students. Even though there is more work to be done to
increase undergraduate enrollment of Latinx students, we strive to serve the students currently at
our campuses. The six CSU’s universities represented in this alliance serve varying percentages
of Latinx students, with populations ranging from 11.1% to 62.5%, allowing us the opportunity to
learn from one another. Several members of our alliance are active in CAHSI, the NSF-funded
Computing Alliance of Hispanic Serving Institutions INCLUDES national alliance, bringing
extensive experience, knowledge, and a nationwide collaboration network that will help with our
understanding of collective impact and servingness [1]. Across the six sites, 28.8% of our shared
computing student population identified as Latinx. Together, we serve over two thousand Latinx
computing students across the six sites.

To understand how we are currently serving our students, CSU-wide the collected institutional
data categorizes student demographics as underrepresented minority (URM), and non-URM as
shown in Table 1, with URM population predominantly (>84%) Latinx for all sites. All sites face
the challenge of losing large percentages of Latinx students in the first two years of computing.
Table 1 shows that we lose URM students at a rate much higher than non-URM students. On
average across the sites, URM students leave CS at a rate of 34.4% while non-URM students
leave at a rate of 21.5%.

Total CS Total % who % URM % non-URM
CSU Site CS pop % Latinx leave CS who leave CS who leave CS
Cal Poly, San Luis Obispo (Site 1) 1,026 11.1% 21% 17.8% 7.9%
CSU, Dominguez Hills (Site 2) 1,142 62.5% 40% 42% 35%
CSU, Fullerton (Site 3) 1,973 27.3% 19.8% 30% 16%
CSU, Los Angeles (Site 4) 1,002 54% 34% 45% 22%
Cal Poly, Pomona (Site 5) 1,203 26.9% 17% 26% 13%
San Francisco State Univ. (Site 6) 1,550 25.7% 37% 45% 34%
Total across sites 7896 28.2% 27.6% 34.4% 21.5%

Table 1: CS population information for alliance sites, including demographic percentage of Latinx student, retention
in the major (from CSU institutional dashboards)

The goal of the alliance is to improve retention of Latinx students in the first years of their
computing career. We have introduced two styles of curricular activities both centered in socially
responsible computing and with the aim of providing students with an enhanced sense of
belonging and better industry preparation yielding positive impacts on student retention. To help



ensure sustainability, we also introduced a community of practice with faculty teaching
introductory programming courses across the six California State Universities. We organized our
alliance using a collective impact model allowing for the flexibility of learning from our peers as
faculty colleagues, while developing customized curriculum with the same goal – serving
marginalized students better.

This work is influenced by research documenting that early computer science courses can be
challenging for all students [2, 3]. And, while there are nationwide efforts to tackle the creation of
entry ways into computing that are welcoming for all students (CS4All), specific intention and
focus on the experience of historically marginalized students is essential for broadening
participation in computing. A wide array of literature addresses the complex issues that students
of color face in STEM courses [4, 5, 6]. While external forces cannot be ignored, such as
financial challenges and family and work obligations [7], we focus on academic factors of
influence: classroom climate, including defensive culture [8], over-emphasis on narrowly defined
cultural skills [9, 10], entrenched cultural contexts, limited support in the classroom and lack of
community support [7, 11, 12, 13, 14]. We specifically target increasing students’ sense of
belonging in computing by providing course material that demonstrates a strong communal goal
affordance, demonstrating how students can use computing to benefit society and their
communities and providing opportunities for students to succeed in course assignments which
draw on diverse skills, beyond just syntax retrieval.

Women and other underrepresented students are likely to hold strong communal goals [15], i.e., a
desire to work for the betterment of others. However, computing is perceived to afford fewer
opportunities to meet these goals than other STEM fields such as the life sciences or physical
sciences [16, 17, 18]. In a survey of over 5000 students, Lewis et al. [15] find that a student’s
sense of belonging in computing, the extent to which they feel valued, accepted, and part of a
computing community, is negatively impacted by this misalignment between goals and perceived
ability to meet those goals. Research has found that Latinx students report a lower sense of
belonging than white students [19, 20]. A lowered sense of belonging can in turn negatively affect
the decision to major in CS, performance in CS courses, and retention.

For students from marginalized groups in particular, their sense of belonging can highly influence
persistence in the field [5, 21, 22]. Tissenbaum et al. [23] advocate nurturing a computational
identity and empowerment in computing through the use of real-world authentic experiences and
tools. Belanger et al. [18] present several studies of communal affordance in STEM and its
positive impact on sense of belonging. Our work here focuses on socially responsible computing,
i.e. coursework that is explicitly aimed at the betterment of the community, to address this
incongruence between underrepresented students’ communal goals and their perceived ability to
meet those goals with computing. Our alliance objectives build on this body of work showing that
the inclusion of clear signaling in academia of the ability for STEM to benefit communal goals
could have improved recruitment and retention of underrepresented students. Broadly, influenced
by culturally responsive pedagogy [24, 25], we propose curricular and pedagogical changes to
create more inclusive and equitable computing classrooms. This work builds on ongoing work
expanding social justice considerations in computing by other educators
nationwide [24, 17, 10, 26, 27, 28].



Figure 1: Overview of the motivation, objectives, goals and outcomes

Methods

To meet our goal of increasing retention of Latinx students in their early undergraduate
coursework in computing, our alliance is working together, using a collective impact model, to
develop curricular interventions to promote more Latinx students to opt-in to computing, using
culturally responsive pedagogy (CRP) in early computing courses [24, 29, 18]. We are creating
and deploying curriculum in these early courses that demonstrate the value of computing to help
communities, allowing students to bring their own cultural assets into the computing classroom.
This includes a student’s individual community-based knowledge or skills, general



communication skills, and skills related to teamwork and community engagement. Examples of
assignments include discussions, readings, and programming activities related to algorithms to
allocate student housing, data about air pollution, impacts of tree planting, and matching donors
and patients for blood transfusions. We believe a culturally responsive pedagogical framework
provides opportunities to build students’ sense of belonging, motivation, and engagement in
computing. In addition, these curricular changes create the opportunity for early computing
students to practice industry relevant skills related to team work and communication. Our work
includes student-focused curricular activities, evaluation to understand student engagement in
computing given these curricular changes, an alliance structure to help build a faculty learning
community, and cross-site collaboration across our six sites in California.

As experienced computer science educators all working within the same CSU system, we work
under the umbrella CSU commitment to ‘inclusive excellence,’ a comprehensive framework for
change through leveraging diversity for student learning and institutional excellence [30]. This
global shared perspective of working to educate the diverse population of California has
facilitated collaboration, the sharing of data related to retention and success of students in our
majors, and a partnership to enact change. Several of the site participants are active leaders in
CAHSI and bring their wealth of knowledge and experience to this new synergistic alliance,
which includes sites working to grow and better serve their Latinx student population. Agreeing
upon our collective objectives and engaging in courageous conversations that explore the tensions
between known difficulties in staffing introductory computing and the need for cultural change in
computing departments in general, has brought us together as a collaborative alliance of
passionate educators. We are joined by an experienced team of educational evaluators and
researchers who will help us measure and understand the outcomes of our objectives. Figure 1
illustrates the alliance participants, motivation, objectives, collaboration overview and goals and
outcomes.

To broaden participation in computing, we target improving retention of Latinx students in the
first years of their computing career via two styles of curricular activities:

• Activity 1: Incorporate curricular and pedagogical changes in the two earliest computing
courses that integrate considerations of social responsibility into computing assignments.

• Activity 2: Integrate a new intervention using socially responsible project-based learning
for a community-driven computing project within the first year of coursework.

Further, to ensure that our approach is sustainable, we have created a community of practice with
faculty teaching introductory programming courses across the six California State
Universities:

• Activity 3: Develop and sustain faculty learning communities to help train, orient, and
support instructors of this curriculum.

• Activity 4: Establish a cross-site alliance collaboration structure to support PI/co-PIs on
curriculum development, research implementation, and inquiry/learning using a collective
impact model.

Our curricular activity includes a two-pronged approach: (1) support students to form an identity
as someone who can think and enact solutions to social problems using computational tools and
skills and (2) develop course materials that demonstrate a better communal goal (illuminating



how computing can help society, particularly our students’ communities) and opportunities for
students to succeed in course assignments that draw on their diverse existing skills, including
cultural knowledge and communication skills. We believe that these two approaches best help to
boost the students’ sense of belonging within the broader computing community.

Each site is implementing these changes in multiple sections, potentially impacting thousands of
computing students during the grant period. In addition, our model provides support to bring new
instructors into the alliance and structures to empower faculty to change the computing culture at
their sites. The faculty learning community, for example, encourages connections between faculty
at each site, and connections between sites through regular online meetings and annual in-person
workshops. These lasting curricular and cultural changes have an impact beyond the life of the
project and there is a natural path to extend this alliance to both inside and outside the CSU
system. In addition, we are sharing all the curriculum and research with the wider community of
CS educators.

Results

Evaluation plan Our evaluation team includes a member dedicated to evaluating the alliance and
student related outcomes (Objectives 1, 2 and 4) led by Dr. Hubbard Cheuoua and a member
dedicated to understanding the outcomes related to the faculty learning community (Objective 3),
led by Dr. Hug.

Evaluation of Objectives 1, 2 and 4: Led by Dr. Hubbard Cheuoua, the evaluation has focused
on gathering formative and summative feedback on the alliance (Objective 4) and impact on
students (Objectives 1 and 2). Using [31]’s methodology, a set of indicators for early-stage
collective impact initiatives, evaluation data was analyzed to rate how well the alliance is making
progress on each of the five elements of collective impact (i.e., common goal, continuous
communication, Backbone function, mutually reinforcing activities, and shared measurement
system). Formative evaluation of student impacts will focus on (a) how students react to the new
course modules and projects and (b) how these materials influence future course taking and
identity and belonging in CS. Existing instruments such as Computer Science Attitude and
Identity Survey by [32] and Measuring Students’ Sense of Belonging in Introductory CS Courses
by [33] will be used to design a student survey. A focus group protocol will also be created to
probe into students’ reactions to specific curricular changes. Summative evaluation in year 3 will
focus on (a) measuring how successful the alliance was in achieving its student impact goals and
(b) assessing the alliance’s potential for scale drawing on Coburn’s 2003 framework of four
factors needed for scale (i.e., depth, sustainability, spread, and shift in reform ownership).

Formative feedback on the alliance will address two questions:

• EQ1. How well is the alliance designed to incorporate the five core conditions of collective
impact?

• EQ2. How does the alliance evolve in response to progress or challenges in working
towards it outcomes? Why does it respond and adapt in specific ways? These questions will
be answered by (a) observing Backbone organization meetings each fall and spring, (b)
analyzing alliance documents and records, and (c) yearly surveys of all alliance members.



Formative feedback on student impacts will address three questions:

• EQ3. Do students find the new course modules/projects more motivating and engaging than
existing modules/projects?

• EQ4. Do the new course modules/projects encourage students to continue to enroll in
subsequent CS courses?

• EQ5. Do the new course modules/projects increase student identity and belonging in CS as
compared to baseline data? These questions will be answered by (a) gathering baseline
student survey data in Fall 2022, (b) gathering student survey data each semester at the start
of CS0/1, the end of CS0/1 and the end of CS1/2, and (c) conducting focus groups with a
subset of students each Spring semester.

Summative feedback will address three questions:

• EQ6. To what extent has the alliance achieved its goals related to the enrollment and
retention of Latinx students in CS courses and majors? How does this compare to the
enrollment/retention of non-URM students?

• EQ7. What are key lessons learned for the CS education community about engaging in
collective impact to implement socially responsible computing in introductory CS courses?

• EQ8. How sustainable and scalable is the alliance? These questions will be answered in Y3
by (a) analyzing institutional data on student course enrollment and retention by race and
ethnicity and (b) synthesizing alliance data collected across all years.

Evaluation of Objective 3 Led by Dr. Hug, the data collection and reflective practices used to
understand the outcome of the faculty learning community include:

• Participation in all sessions of the FLC, recorded;

• Participation in all planning sessions of the FLC, recorded;

• Reflection meetings with structured agenda, following each session, recorded;

• Focus groups with faculty participants, twice annually;

• Documentation of curriculum development and changes over time;

• Course observations in Year 2 across at least 3 campuses;

• Faculty departmental climate survey for participating departments in Years 1 and 3.

How the research and evaluation will improve practice for the CSU Alliance: Each summer,
the Backbone organization of the alliance along with the research and evaluation teams will meet
to review data gathered during the year. At the meeting, attendees will examine the impact of the
alliance activities and revise the curriculum design, FLC, and alliance structure as needed. The
research and evaluation teams will work closely to triangulate their data and identify any trends or
results that span across their data sources prior to these meetings. Both teams will also provide
the Backbone organization and each other with periodic memos outside of the annual meetings to
keep each other apprised of their progress and to surface any issues that arise during the academic
year.

Results from Objectives 1 and 2: Curricular Enhancements



Our work has led to a rich repository of curricular materials that provides students with
opportunities to engage in computing projects that position computing and the students’
computing skills as being in service of society. Further, we have facilitated instructors in creating
curricula that orient with students’ diverse goals to strengthen the students’ sense of belonging in
computing, helping them see how computing impacts others’ lives, thereby promoting retention.
This work and the associated faculty learning community have provided both students and faculty
the space to broaden their notion of computing and its value beyond business applications.

Each of the current collaborating universities has implemented SRC focused curricular changes in
multiple sections, impacting hundreds of computing students over the first year of the project.
These include incorporation of socially relevant contexts into introductory computing course
modules and longer-running projects in conjunction with community members who were
stakeholders in the societal problem being addressed in the projects. To this end, individual sites
developed a number of new curricular materials over the first two years of this alliance. However,
we have come to realize that we need to further explore potential mismatches between faculty and
student definitions of “socially responsible computing” (SRC) assignment. In part this
understanding come from our first year evaluation which revealed that in spring 2023, Latinx
students responding to our curriculum interventions “found assignments less supportive of
socially responsible computing than other students, but they agreed slightly more that the
assignments helped them use CS to solve problems they find interesting.” Going forward, we
propose to engage with local student populations to better understand student goal orientation. In
addition, we plan to enhance our delivery of flexible and customizable curricula to help support
instructor and student variance.

Sites have proposed coursework with varying degrees of infusion of social contexts. These have
ranged from swapping in contexts like greenhouse gas emissions or blood donations into existing
assignments to the design of entirely new courses centered around specific engagement with
societal contexts. In tandem, instructors in our alliance have themselves been on a learning
trajectory, becoming increasingly comfortable with incorporating societal contexts into CS
coursework.

Results from Objectives 3 and 4: Faculty Learning Community (FLC) and Cross-site
Alliance

Our faculty learning community is currently comprised of 13 computing instructors, in addition to
18 computing instructors and evaluators who participated directly in the grant. The community
has been meeting together monthly to discuss socially responsible computing content, with an
effort made to vary the discussion topics and materials so that returning participants are covering
new ground. An in-person workshop was held at one of the alliance sites CSU LA: in June 2023.
Members of the faculty learning committee have introduced completely revised courses at
multiple campuses and enhanced existing courses with new assignments at other campuses.

Key evaluation results from our year one evaluation report showed the following with respect to
our alliance: “EQ1. How well is the alliance designed to incorporate the five core conditions of
collective impact? The Alliance is making progress on all five areas of collective impact but could
benefit from additional discussion of their common agenda, shared measurement system, and
organizational processes. EQ2. How does the alliance evolve in response to progress or



challenges in working towards its outcomes? Why does it respond and adapt in specific ways?
The Alliance is attentive to internal and external efforts related to their goals. They (a) consider
how these efforts might impact their Alliance activities and participating instructors and (b) make
adjustments to their processes as needed.”

In summary, our evaluator reported: “Overall, Alliance members seem satisfied with the project
and the accomplishments of year 1. In particular, members commended the collaborative nature
of the Alliance and the learning culture that emerged. People generally feel their voices are heard
and that they benefit from interacting with the other members.”

Conclusion and Future Work

Our preliminary, but impactful, progress has encouraged us to continue our alliance and deepen
our understanding of the impact of computing curriculum focused on socially responsible context.
We will also be encouraging deeper connections between the curriculum we create and the
communities and social contexts with which SRC engaged. We are organizing curricular
materials around different levels of community engagement. For example, we are developing:
Level 1 assignments that introduce societal contexts into existing coursework; Level 2
assignments that add reading, writing, and discussion components to the assignments to
encourage deeper engagement with the societal context; and Level 3 assignments that
incorporate longer-term projects defined by the students in conjunction with community
stakeholders, and would ideally involve evaluation by the community stakeholder. This
classification can allow instructors to select the appropriate levels of engagement as students
progress through the curriculum at their specific computing program at their specific site.

We are also making additional refinements to our process of on-boarding faculty. We will support
a model where new faculty are introduced to the alliance and the FLC in a group or cohort. This
will encourage a sense of community within each cohort that complements the larger FLC
community. The members of each cohort have the opportunity to learn about SRC and grow their
skills and experiences together. This will empower us to expand our work to new partner
institutions. In particular we aim to add partner institutions that represent different sizes and types
of learning institutions to help add new data, new experiences, and new perspectives to the
process of incorporating SRC into early computing courses.

The cross-site collaboration model, as well as the detailed data collection and evaluation
activities, has enabled the alliance to recognize opportunities to change, evolve, and customize
our interventions based on experiences at each of the partner institutions. Many of these new
refinements are based on experiences and discussions that have organically emerged from the
bottom up as instructors share their experiences and challenges. We expect that as new partner
institutions join our alliance and new students encounter SRC curricula, our approach will
continue to evolve and grow to address new challenges and opportunities for learning.
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