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Digital skills are essential for engaging in employment, healthcare, education, and government services.
However, the digital divide remains a social inequality, especially among marginalized populations. Through
a community-engaged research approach, we conducted a digital skills learning intervention in a U.S. public
housing community, where residents frequently face socioeconomic challenges and limited access to digital
resources. Public housing is a community seldom explored in CSCW and HCI research and provides a unique
context to study the ongoing digital skills gap. Through the lens of situated learning theory, we study
how sociocultural factors impact the efficacy of a community-based computer skills learning intervention.
Specifically, we examine how the public housing community organized various resources—online learning
materials, instructors, peer social support, and on-the-job learning opportunities—for digital skills development.
Notably, the training leveraged instructor critical care and peer support to develop a learning community
between residents and leaders of the community NGO that continued beyond the formalized training program.
We contribute to CSCW and HCI work on collective and assets-based approaches to enhancing digital capacity.
Our work provides implications for building collective grassroots digital skills learning infrastructure that
could create new digitally-engaged employment opportunities.
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1 INTRODUCTION
Digital skills are increasingly required to access employment, healthcare, education, and government
services. Despite their importance in everyday life, the digital divide remains a barrier to accessing
them [49, 83]. Even though access to digital devices (first-level digital divide [81]) has increased, the
gap in the effective usage of digital devices (second-level digital divide [28]) continues to persist.
These disparities disproportionately prevent under-resourced populations from fully leveraging
technology for socio-economic advancement (third level digital divide [24, 80, 82]). To address the
digital divide, it is essential to consider the multilayered social, economic, political, and cultural
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contexts where people are situated beyond mere access to digital devices and their connection
to the Internet [57, 63, 71]. While more recent literature on the digital divide emphasizes the
importance of fruitful engagement with digital technologies beyond just access, few have explored
how third-level digital literacy can be facilitated, particularly in under-resourced contexts. This
paper highlights the key importance of leveraging and addressing sociocultural factors in the efficacy
of a community-based computer skills learning intervention for a U.S. public housing community.

U.S. public housing serves 2.3 million low-income people with its majority categorized as ‘very
low-income’ [17]. Over half of the households consist of disabled and/or elderly residents, and
61 percent are nonwhite [17]. This population has demographic characteristics that overlap with
those associated with lower rates of computer usage [8, 9, 71]. This overlap provides evidence of
significant social disparities in using and learning computer skills among public housing adults.

Prior work on digital literacy and learning has also shown that even if adults with limited digital
literacy are provided access to computers, the Internet, and online learning modules, they still
face difficulties learning digital skills independently [7]. Notably, they may experience significant
psychological barriers such as anxiety around using technology, self-doubt about digital skills com-
petence, and lack of self-conception as a computer user [4, 59, 73, 74, 79]. Furthermore, those living
in under-resourced communities face additional obstacles. They are likely to have limited access to
digital literacy programs offered by local institutions (e.g., public libraries) due to inconvenient
spatial/temporal accessibility [32] and unstable living conditions such as housing insecurity, family
responsibilities and/or having more than one job.
To address the digital skills gap and overcome these challenges among the public housing

population, we hypothesize that providing learning opportunities that engage sociocultural factors
could facilitate digital skills development in a public housing community—a context rarely addressed
in Computer-Supported Cooperative Work (CSCW) literature. We build on past CSCW and Human-
computer Interaction (HCI) work that has described how informal learning of technology occurs
through close relationships, such as family, friends and neighbors, within their social network
[11, 12, 27, 42, 44, 62, 69, 89]. Community-based interventions fostering and emphasizing these
social interactions have seen reasonable success in addressing the digital skills gap [25, 33, 88].
This success in digital skills learning can be explained through the lens of theories in learning
sciences from a sociocultural perspective, which states that interaction with others, as well as
various resources within a broader community of practice, is key to understanding and acquiring
new knowledge and skills [26, 48, 84].
We ask, What is the role and effect of the sociocultural context in learning digital skills in the

context of a U.S. public housing community? To answer this question, we conducted a digital skills
learning intervention using a community-engaged research approach through a partnership with a
community Non-Governmental Organization (NGO) in a public housing complex in Detroit, U.S.
The digital skills training program, designed and led by the community NGO, took a grassroots
approach centered on community relationships. Throughout the research project, the university
research team employed participant observation and semi-structured interviews to understand
trainees’ learning experiences, social dynamics among the instructors and peers online and offline,
and factors that made digital skills learning highly engaging during the training.
Using situated learning theory [48] as a framework, we describe how community members

cultivated a learning community where people (instructors and peers) became essential sources
of knowledge/skills and support for computer skills development that continued beyond the
formalized training. Our findings highlight 1) trust and relationships with the community NGO,
which made trainees feel comfortable to sign up for the training, 2) caring interactions among
instructors and peers helped trainees to stay motivated to learn computer skills and overcome
unexpected challenges, and 3) a collaborative learning community that expanded beyond the
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formalized training program and continued in everyday lives of community members. As a result
of the intervention, trainees overcame psychological barriers to learning computer skills. They
became more independent learners, which is key in forming a new identity as computer users.
Furthermore, some trainees were able to apply computer skills they learned in work settings, with
some trainees envisioning new employment opportunities.
We contribute to the CSCW community by demonstrating how sociocultural factors shaped

the efficacy of community-based computer skills learning intervention in a U.S. public housing.
Our work also provides empirical insight and lived experiences of public housing residents, areas
underexplored in CSCW and HCI research. Specifically, we enrich CSCW and HCI literature
on collective digital skills learning [25, 33, 78, 88] by highlighting the importance of engaging
sociocultural context, instructor critical care, and building trusting relationships between residents
in a public housing context. This in-depth analysis adds nuances of a human element based on
meaningful relationships to situated learning theory. Our intervention provides implications for
building community digital capacity by activating social learning support in the community and
digital reskilling for new employment opportunities, offering insight to mitigate the digital divide
in underserved communities.

2 RELATEDWORK
2.1 The Importance of relationships in digital skills learning
A rich body of work has established that support from personal social networks is a common route
to learning technology in everyday life. People usually seek simple tech support (e.g., how to use
devices and applications, troubleshooting, setting up devices) [44] from trusted social networks,
such as family members (including children), friends, colleagues, and neighbors, [11, 12, 27, 42, 44,
62, 69, 89], rather than professional IT support or instruction manuals [19, 44, 58]. More recently,
the role of ‘tech caregiving’ activities among a self-organized group of trusted people was fluid and
reciprocal in sharing tech support regardless of age within the group members [44]. Furthermore,
when security-related knowledge is shared among people with close connections, people were
more willing to discuss, be accepting of, and access such knowledge [56], which seniors sometimes
considered “expert” knowledge [56] but in reality is crucial for safe technology usage [53, 56].
Additionally, past work on digital literacy programs for older adults emphasized peer support as
a key driver for engagement in training programs and learning [30, 51, 70]. These works show
that mundane social interactions with close personal networks afford opportunities to learn basic
digital skills, which lack thereof can be a cause of the digital skills gap [29, 36, 69]. In particular,
marginalized and isolated populations tend to have fewer personal connections to provide tech
support, which suggests the need for interventions to cultivate such informal networks and tech
support from a broader community [36].
Beyond personal social networks, tech support and learning are available in structured learn-

ing contexts. At a community level, non-profit/local organizations, such as public libraries and
community centers, have provided opportunities to learn basic computer skills, especially for
underserved populations such as seniors, un(der-)employed people, and at-risk youth [39]. These
local institutions provide access to computer devices and digital literacy programs that help com-
munity members with essential activities, such as job applications. Even with local community
organizations, past work highlights that relationship-building is a centerpiece for learning digital
skills. For example, relationships with library staff and instructors in digital literacy classes were
a key motivation for learners to regularly attend the classes [39, 86]. Relatedly, past work also
showed that seniors actively form relationships and negotiate with community institutions and
staff/volunteers to gain needed tech support[50].
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Despite the value that non-profit organizations bring to their communities, they face a number
of challenges that affect their ability to sustain digital skills learning programs. For instance, public
libraries in the U.S. often suffer from limited funding [14] and stable staffing (e.g., recruiting and
maintaining quality instructors or training existing staff) to maintain digital literacy programs and
tech support services for community members. They may also have difficulty meeting the needs of
heterogeneous community members with different languages and cultures [39]. Another challenge
is advertising digital literacy classes and accessibility due to geographic distances [14]. The target
population often cannot allocate extra time and resources due to various life challenges, such as
housing insecurity, family responsibilities, multiple jobs/shifts, and transportation [29, 39, 54]. To
alleviate this gap, Wynia Baluk et al. [87] uncovered a physically accessible learning opportunity
among public housing residents. Their interviews on digital literacy needs found that older adults
living in Canadian affordable housing preferred learning digital skills through informal social
networks within physically accessible locations as this approach accommodated various abilities
and mobility [87]. From this work, we conjecture that to better reach underserved communities,
organizing digital skills learning within these networks and making it part of the daily life in these
communities can be a more effective and inclusive approach to addressing the digital skills gap.

2.2 Community-based interventions for digital skills learning
Past community-based CSCW and HCI research and ongoing digital inclusion programs highlight
that social networks are important to activating digital skills capacity in under-resourced com-
munities [15, 33]. Interventions that actively harnessed existing social networks embedded in the
community showed the potential to invite community members to learn digital skills broadly via
two approaches - intermediary and collective learning.

First, an important element in successful interventions is the availability of intermediaries. Past
CSCW and HCI work noticed the role of intermediaries in everyday life, who are “members with
technology operation skills” in social networks and “enable technology use for persons whose technology
access is affected by factors such as non-literacy, non-numeracy, lack of digital operation skills” [68](p.1),
as a collaborative way to gain support and use technology devices [18, 20, 60, 68]. This human-
mediated support was crucial as only humans can effectively guide and bridge access to basic
operational skills needed to use digital devices [7, 31, 35]. Human-mediated support coordinated at
a community level is also crucial in expanding digital learning opportunities. HCI scholars showed
that “organizationally brokered ties” [72] among low-income community members were able to
provide digital resources and accompany digital skills learning opportunities. For instance, Hui
et al. found that community organizations were vital for under-resourced entrepreneurs to access
and connect resources needed to start employing digital marketing platforms. Outside academia,
digital navigator programs deployed by community-based organizations (e.g., public libraries and
community NGOs) that aim to increase access to digital resources have succeeded over the past few
years [40, 59]. Digital navigators broadly refer to individuals who can provide tailored tech support
on digital connectivity, devices, and skills in the community [1]. According to Kalmus et al., Black
and Hispanic populations benefited more from digital navigators, but they still showed overall
lower satisfaction due to logistical barriers, lack of trust in the organizations, and low confidence
in learning. This highlights the key role of local community organizations working closely with
and advocating for these populations in mediating digital skills learning.

Second, a collective approach based on familiarity among community members has proven to be
effective, especially among underprivileged communities. HCI researchers employed a collective
learning approach based on social networks embedded in the community to activate digital capacity
to use technology for the benefit of community members’ livelihoods. Through a participatory
action research approach, Hui et al. showed that a group of local entrepreneurs in under-resourced
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communities jointly initiated engagement with digital marketing tools through regular in-person
meetings and low-tech tools (e.g., paper planning tools). HCI researchers have also implemented
technology-based training projects that harness existing social relationships to engage community
members with technology to disseminate knowledge across the broader community. For instance,
Gandhi et al. co-created video content about agricultural practices to reduce poverty among
marginalized Indian farmers and successfully shared the videos across the community, resulting
in increased adoption of agricultural practices. Notably, to increase access and interest in video
technology, they utilized the nature of homophily - commonalities shared among people - and local
mediators with whom the farmers felt familiar. In other research, Yadav et al. scaled Community
Health Workers (CHWs) training by introducing a mobile learning platform where CHWs across
India could gather remotely. On this platform, they could meet with experts and peers to share
and discuss healthcare knowledge/skills in real-time, which they had previously had to seek on
their own. In addition, community-based digital literacy education enabled a group of Indonesian
rural women in a tourist village to collaboratively explore digital marketing tools, leading to the
continued adoption of the tools and empowerment of these women [78]. More similar to our
context, Harris et al. noticed that affordable housing residents attended the digital literacy program
not only to learn computer skills but also to socialize with neighbors[30]. It was also common that
digital literacy programs facilitated new connections and a sense of belonging among older adults
[61].
Behind the success of these collaborative efforts to activate the digital capacity of community

members lies the close alignment of digital skills learning with people who share a similar culture
and lifestyle. In other words, this collaborative learning approach involves community-driven
processes where peers andmore digitally advancedmembers actively support and engage with other
community members. Our research expands on this research by identifying how such sociocultural
values and interactions could be embedded in the design of a digital skills training program to
foster greater engagement in the education of underprivileged computer learners in a public
housing context. By applying the collective approach, we aid in organizing resources and learning
basic computer skills in a U.S. public housing context. The residents here who often experience
multiple demographic challenges —being mid-aged/older, low-income, disabled, and nonwhite—
are particularly marginalized in their computer usage [8, 9, 71].

2.3 Situated learning theory
As a sociocultural theory of learning, situated learning, proposed by Lave and Wenger, views that
learning occurs as people engage in social relations with others (i.e., peers, peers withmore advanced
skills, instructors), artifacts, activities, transparency of technology within a community of practice.
With this perspective, situated learning shifts the analytical focus on learning from individual
cognitive processes to broader ongoing social practices consisting of interactions of individuals and
various actors, arguing that “learning is an integral part of generative social practice in the lived-in
world” (p.35) [48]. Within the social world they belong to, people learn as they gain access and
are exposed to various learning resources and opportunities accessible to them in everyday life
through legitimate peripheral participation (learning curriculum). Notably, this learning process
does not necessarily match deliberate instructions or pedagogy (teaching curriculum).

Thus, within a community of practice, the issue of facilitating access, conferring legitimacy (e.g.,
sponsorship, sense of belonging), and coordinating participation becomes crucial for learners to
gain new knowledge and skills. In this sense, the social structure and sociocultural settings can
hinder and promote individuals’ learning opportunities. For instance, in a highly compartmentalized
meat cutter’s organization oriented toward profit maximization and efficiency, novice butchers
who were assigned to perform only simple, repetitive tasks in a specific physical space (e.g.,
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wrapping machine) had limited opportunities to observe others and learn how to cut meats and
the entire process [48]. In another case, from a sociopolitical perspective, de Royston et al. argue
that the underperformance of mathematics of African American students whose identities have
been marginalized by education institutions can be explained by stereotyped power dynamics and
its negative impact on their learning as mathematical practices and norms in the school system
fail to accommodate diverse identities and sociocultural resources. On the other hand, recognizing
the contributions of peripheral learners within a community of practice can foster motivation
and engagement in learning. This process, where learners act upon the social world, enables
them to better understand and acquire skills and knowledge. Crucially, as opposed to a narrow
view of learning as a mere transmission of knowledge and skills, the social process of learning
develops a membership in the community and thus transforms the identity of individual learners
to become “a different person with respect to the possibilities enabled by these systems or relations"
[48, p.53] as a result of learning. The perspective of situated learning was adopted to explore the
process and ecology of various technology-based work communities. Through legitimate peripheral
participation, Bryant et al. captured the evolving role and membership of Wikipedian editors [6].
To uncover diverse contributors in the data work community, Rothschild et al. shed light on civic
data workers (full participants in their domains) as peripheral but crucial contributors to data
contextualization, skills data scientists (full participants in the data work community) can learn.
[66]. In our work, we apply situated learning theory as a framework to analyze how resources are
organized for digital skills learning within a U.S. public housing community. To understand the
effect and role of sociocultural context in the digital skills learning process led by the community,
we focus on the social support and relational dynamics among community members with different
computer skill levels to build a learning community that strengthens both individual and collective
capabilities.

3 STUDY DESIGN/METHODOLOGY
3.1 Research background and objective
This work is part of a larger ongoing project aiming to bridge the digital divide by following prior
CSCW work that employs an assets-based approach (e.g., [43]). In this ongoing project, public
housing community residents were trained to provide digital skills support to other community
members, particularly older adults who experienced social isolation and necessitated digital support.
While the goal of the larger project was to implement the train-the-trainer model, this work focuses
on the execution of the training program and the collective acquisition of digital skills among
public housing community members. More specifically, this paper examines how sociocultural
factors influence the effectiveness of digital skills training among community members in the
implemented training program. To achieve this objective, we asked this research question: What is
the role and effect of the sociocultural context in learning digital skills in the context of a U.S. public
housing community?

Inspired by community-based participatory research approaches [37] that incorporate the exper-
tise of community stakeholders in the research, we took a community-engaged research approach to
design and implement a grassroots digital skills learning intervention. We tailored the intervention
to the community’s specific strengths and desires and examined the sociocultural factors in the
collective learning process. For this, we partnered with a community organization to reach the
public housing community in Detroit because such intermediaries often hold trusted relationships
with community members. This academic-community partnership is supported by a growing body
of literature that finds such partnerships mutually beneficial in digital literacy interventions, includ-
ing works by Seo et al. [70] and Harris et al. [30], particularly for populations at high risk of digital
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exclusion. Since February 2021, the research team has run ongoing bi-weekly meetings with the
community NGO and external advisors. By January 2024, the community NGO had implemented
two training sessions.
The university’s Institutional Review Board (IRB) conducted a two-part review of our project.

Initially, the IRB assessed the early stages of the project, which were primarily evaluative and
observational and did not fit the definition of human subjects research requiring IRB approval. Given
this, they determined it to be “not regulated.” While the research results can be published, program
evaluations, self-assessment of programs or business practices, and other quality improvement
projects do not require IRB review because in these cases, the activities, rather than human subjects,
are the objects of the study. Despite this classification, our research team adhered to best practices
for handling data, ensuring confidentiality and privacy by anonymizing data, and limiting data
access to team members on the IRB and who had appropriate IRB training. We were also open
about the goals, methods, and anticipated outcomes for the project and, as stated earlier, regularly
communicated with stakeholders and participants to build trust and accountability.
Subsequently, the IRB reviewed a more extensive pilot involving future training sessions. This

expanded phase included interviews and surveys involving all trainees, including those from the first
session. The IRB classified this phase as exempt because the research consisted of benign behavioral
studies, which only involved collecting information from adult subjects through interviews and
surveys. Furthermore, the methods employed did not expose the subjects to criminal or civil liability
risk, nor did they have the potential to harm their financial standing, employability, educational
advancement, or reputation.

3.2 Trainee Recruitment and Demographics
The community NGO advertised the training program, explained below, to the community through
flyers, email newsletters, text messages, a face-to-face talk in the office, and at the promotion
booth at community events (e.g., the annual health fair) before each training. Community members
interested in learning about computers could enroll regardless of their knowledge of computer skills.
However, due to staff shortage and increased instructor workload from other capacity-building
projects within the community NGO, in the second training, the community partner decided
to prioritize those with minimum computer skills who could use online learning materials. We
recruited 11 community members for the first training (May to June 2021, 4 weeks), but 9 (7 women,
1 man, 1 who preferred not to disclose) completed the training. For the second training (Nov 2022
to April 2023, 6 months), 12 applied for the training. Ultimately, however, the community NGO
conducted the training with 6 trainees (4 women, 2 men) because 2 were no longer interested, 1
left the community, and 3 were waitlisted for the next round of the training as they did not meet
the minimum computer skills (and they were offered learning materials to build basic skills such as
typing and using e-mail.)
The trainees’ ages ranged from 30s to 60s. All participants identified as African-American; one

was biracial African-American and White. All trainees had earned a high school diploma or some
college education. All had access to at least one Internet-connected device (e.g., laptop, tablet,
and/or Chromebook). While most trainees possessed basic computer skills such as turning on a
computer and surfing the Internet, their confidence and prior knowledge varied based on their
past experiences. For example, P2, who had been a machine operator and recently became an
in-house staff member at the community NGO, brought relevant skills from her job. P3, who created
YouTube videos as a hobby, also demonstrated higher confidence. However, most trainees had
backgrounds in roles not requiring the basic computer skills covered in the training (e.g., cook (P4),
door access control (P5), homemaking (P1, P11, P13), cashier (P9), and military service (P10)). These
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participants typically had fewer professional opportunities to use computers and generally showed
lower confidence in the training topics.

3.3 Training program
The first training was implemented as a 4-week pilot from May to June 2021. The second training
was implemented from the beginning of November 2022 to the end of April 2023 for 6 months.
The training programs mainly consisted of three learning activities: 1) self-paced online learning
modules, 2) class huddles, and 3) teamwork activities to encourage social support and collaborative
learning.

3.3.1 Self-paced online learning modules. Trainees were required to complete online learning
modules before weekly class huddles and team meetings. These modules provided knowledge
and materials on computer skills, along with opportunities to practice them through interactive
exercises. These modules could be completed individually at their own pace or with the support of
other trainees (team members).
In the first training (pilot), GetSetup (https://www.getsetup.io), a live peer-to-peer learning

platform for older adults, and Bigger Brains (https://getbiggerbrains.com)1, an on-demand eLearning
video platform, were used as online learning materials. While synchronous interactivity with an
instructor on GetSetup live sessions was preferred to Bigger Brains video lectures with quiz modules,
trainees’ feedback called for more time flexibility. With this feedback, Northstar Digital Literacy
(https://www.digitalliteracyassessment.org)1, asynchronous interactive practice modules with self-
assessment tests on each topic, was used in the second training. This was suggested by the research
team after an extensive review of training options and agreed upon by the second instructor.

The topics of online learning modules included basic computer skills (internet browsers, e-mail,
Windows/Mac OS), essential software skills (e.g., Word, Excel, Powerpoint), technology for everyday
life (Zoom, Google Calendar, social media, telehealth), technology support, and troubleshooting.

3.3.2 Class huddles. All trainees gathered in weekly class huddles led by instructors from the
community NGO. The Executive Director, who owns a tech support business for small businesses,
led the first training (Ins1). The second training was led by a staff member with extensive experience
teaching basic computer skills (Ins2). This instructor, assigned to the site through a partnership with
Literacy Minnesota and AmeriCorps, is also a board member of an NGO dedicated to mitigating
the digital divide. The main purpose of the huddle was to check on the progress of online learning
modules and assignments, in addition to the overall learning goals of the training program. During
the class huddles, trainees shared their learning progress/experiences using self-paced online
learning platforms and the challenges they encountered and asked questions in the large group.
Following their learning progress, the pace and curriculum of the training program were adjusted
as needed. For example, when more than half of the trainees in the second training had difficulty
understanding Microsoft Excel, the instructor (Ins2) extended practice by a few more weeks. Due
to the COVID-19 pandemic, the class huddles in the first training was entirely virtual on Zoom.
Considering the limited visibility of trainees’ learning activities, the first author conducted regular
check-ins over the phone calls, via text messages, and emails to ensure they were on track and
proactively identify any needed support. In the second training, the instructor (Ins2) added review
activities, such as lectures and games, to reinforce what trainees learned in online learning modules.
At this time, the class huddles were held mostly in person.

1The university research team purchased a membership license for Bigger Brains and Northstar Digital Literacy(GetSetup
was free).
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3.3.3 Teamwork. Trainees were divided into teams for both training programs: three teams of
three to four trainees in the first program and two teams of three in the second program. Team
formation was based on the trainees’ self-reported confidence in computer skills from a survey used
only in the first training, as well as the instructors’ prior knowledge of the individual trainees. This
strategy ensured that those needing additional assistance could receive it from other team members
with more confidence and knowledge. Teams were encouraged to meet weekly and support each
other in completing online learning materials and team assignments. In the first training, team
meetings were held virtually on Zoom due to COVID-19 social distancing requirements, even
though we observed that some team meetings occurred in person. In the second training, they were
mostly in person.

Trainees received a $200 stipend in a lump sum at the end of the first training and a $25 stipend
per week in the second training for completing the program’s minimum requirements (e.g., 90% of
class huddles and team meetings attendance, completion of all online courses). All trainees met
these minimum requirements and received the stipend.

3.4 Data collection
3.4.1 Participant observation. The first author attended and observed nearly all class huddles and
several team meetings online and offline throughout the two training programs (approximately
16 hours in the first training and 20 hours in the second training). In the first training, given the
difficulties incurred due to the COVID-19 pandemic, the first author helped facilitate the class
huddles and provided support as needed (e.g., access and login to online learning modules). To
compensate for the limited visibility of trainees’ learning activities, the first author conducted
weekly check-ins using phone calls, text messages, and emails. The goal of the check-ins was to
ensure that trainees were on track in their learning and to proactively identify any support needed.
Detailed observation notes were taken directly on a laptop during online classes and on-site visits,
with a focus on social dynamics among instructors and peers as they engaged in learning digital
skills collectively.

3.4.2 Semi-structured interviews. Based on observations, the first author conducted post-training
interviews with eight trainees in the first training and five from the second to gain in-depth insight
into their learning experiences. Additionally, in the second training, the first author conducted
mid-interviews with four trainees and two instructors to understand factors contributing to the
high learning engagement the first author observed. All the interviews, ranging from 52 to 92
minutes, were attended by one or two research assistants or advisors who assisted with questions
and note-taking.

The interview protocol covered personal backgrounds, computer usage experiences, challenges
during training, and interactions with instructors and peers. All interviews were conducted via
online videoconferencing, recorded with the participants’ consent, and transcribed by a professional
transcribed service. As interview compensation, a $15 Amazon gift card for the mid-interview and
$20 cash for the post-training interview was provided.

3.5 Data analysis
We implemented several rigorous measures to mitigate potential subjectiveness and bias in our
data analysis. First, we incorporated the lens of situated learning theory by Lave and Wenger
[48] to guide the initial analysis. This theory emphasizes the development of a community of
practice among trainees and instructors and helped to articulate how learning resources, such as
the community NGO, instructors, peers, online materials, and on-the-job opportunities collectively
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facilitated the emergence of a robust digital skills learning environment within the daily lives of
public housing residents.
We also analyzed the data collaboratively, with the first author leading the data analysis using

a mix of inductive and deductive coding [67]. Using situated learning theory [48] as an initial
framework, the first author deductively coded data into themes such as the trainees’ personal and
common community background, social support from the instructor and peers, and opportunities
for applying learning to everyday life. The analysis included inductive coding to allow new themes
to emerge, such as interpersonal trust and collective motivation. The coding process involved
iterative reading and summarizing observation notes and interview transcripts across the first
and second training. These themes strongly informed our understanding of the role of trusting
relationships and social interactions in the community as important sociocultural factors in digital
skills learning in public housing contexts.
To uphold the principles of a community-engaged research approach and ensure the analysis

was consistent with others, the first author followed a collaborative process throughout the data
analysis process to supplement the single-author analysis. The first author presented the coded data
for member checking in bi-weekly meetings with the community partner. The first author regularly
discussed the themes and findings with the larger research team, incorporating their insights and
feedback to refine the thematic framework. These discussions were important for validating the
emerging themes and ensuring they accurately reflected the dynamics of the trainees’ learning.

4 FINDINGS
The lens of situated learning views learning as individuals acting upon and becoming part of a
community of practice through various relations with resources in the lived-in world. This paper
shows how a public housing community organized resources—online learning materials, people
(instructor and peers), the practices of social support, on-the-job learning opportunities—for digital
skills development in the community (learning curriculum). Even though our intervention took
the form of a formalized training program consisting of curated online learning modules and
social learning activities (teaching curriculum), we observed that trainees learned most effectively
through interactions with instructors and peers that continued in everyday life. This embodied
the community’s culture, which has an emphasis on social relationships and reciprocal support.
Layers of social interactions with instructors and peers constituted a “strong support system” (P10)
that helped trainees actively engage in the training and overcome challenges to continue learning.
Overall, we describe how a learning community for digital skills development was cultivated where
online learning materials, people (i.e., instructors and peers), and work/volunteer opportunities
became sources of learning in the context of a public housing community.

4.1 Relationships around the community NGO in everyday life
Having lived, worked, and volunteered in the community and with the community NGO for years,
trainees already held trusted relationships with each other, the community NGO, and instructors.
Throughout the training, bonding among trainees built in the community over the past years
facilitated meaningful interactions for learning digital skills in and outside the training program.
Focusing on these relationships reflected the fundamental idea of situated learning, highlighting
that learning occurs through interactions with people and various learning resources within a
broader community of practice beyond the direct learning site.

4.1.1 Trust in the community NGO. The community NGO has advocated for the community over
decades by seeking essential resources (e.g., food, healthcare, youth education programs) from
external funders and representing the community in housing redevelopment meetings. Recently,
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the community NGO has put efforts into building digital capacity to bridge the digital divide gap in
the community. The NGO distributed lifeline government phones, tablets, and Chromebooks for
community members to enhance access to digital devices (the first level of the digital divide [81]). In
terms of digital skills (second level of digital divide [28]), the community NGO has offered curated
online learning resources (e.g., YouTube videos and both paid and non-paid learning platforms)
and also held basic computer classes for seniors. Some staff/volunteer members also provided basic
tech support for using devices for community members who call or visit the community NGO. The
Executive Director (Ins1), who has experience running a small tech support business, has led these
efforts to enhance the digital capacity of the community. He was widely trusted by community
members and played a main role in recruiting trainees in the initial stage of the training program;
for instance, all trainees who participated in the training at least knew him, even though they
might not necessarily have known other trainees.
Another instructor (Ins2), a staff member who recently joined the community NGO to work

for community digital capacity building, was also highly committed to providing tech support to
her colleagues and community members. She had extensive basic computer skills and teaching
experience, working and being a board member at an NGO devoted to closing the digital divide.
The relationships with this staff member influenced trainees’ motivation to enroll in the training
and learn computer skills. Some trainees (P3, P4, P5) explicitly mentioned that: “one of the biggest
reasons that I decided to join the training is the teacher” (P3). Trainees trusted her commitment to
helping colleagues acquire digital skills (from typing practice and hands-on demonstration of how
to use office programs to recommendations of self-paced online learning modules) and appreciated
her individualized, easy-to-understand explanations. The digital skills training started with a strong
connection to community support and reciprocal trust between the instructors and trainees based
on daily interactions.

4.1.2 Bonding among peer trainees. All except one trainee lived in the community for 5-12 years,
and most had experience working/volunteering and interacting with one another around the
community NGO in everyday life. Many were familiar with one another, shared common living
environments, and lived close to one another before meeting in the training program. Some were
parents of children in the same school and class (P1, P2), acquaintances or neighbors who saw each
other on the way to the bus (P1, P3), or lived across the street from the community (P4, P9). P5, a
retired senior and the only trainee from a nearby community, had come to the community NGO
to work as a computer lab assistant. He soon became familiar with other office staff. When asked
about socializing in the workplace, he highlighted that he shares the same historical hardships and
discrimination in education, healthcare, and community development in the city as trainees from
the community: “I came from the same environment that surrounds [the community]. I grew up in
that environment. . . . And just from years of survival, I understand what they’re going through. . . so I
don’t have a problem blending in with them.”
When they gathered as a group for the training program, the friendships they built through

living, working, and volunteering in the community became the foundation for their interactions
and collaboration. These relationships provided a supportive environment for learning computer
skills together. P2 described that this social support came “naturally” :

“We just asked each other and helped each other right away. This person may know this
and that one. And we just all just helped each other automatically. . . . All I can say is that
we just used to working together. So it’s just natural.”

Based on the community NGO’s ongoing commitment to digital capacity building and trusting
relationships with instructors and peers, trainees started to engage in the digital skills training
program organized by the community NGO. They leveraged the practice of social support in
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the community to learn computer skills together in and outside the training program, as further
described. This formed the foundation for cultivating a learning community for digital skills
development, within which trainees became confident computer users while gaining computer
knowledge and skills.

4.2 Learning with and from instructors and peers
“Senior planet (an online learning module) is similar. Yeah, some similarities in the AARP
modules (another online learning module). But what the training does, it puts a teacher, a
good teacher. It puts a team, which you get to interact. And . . . . you get to work with that
team. You learn a lot more just by interacting.” (P5)

All trainees emphasized that interactions with the instructor and peers were the most enjoyable
part of the training. As the quote above describes, despite the availability of self-paced online
learning materials they could access at any time, they more effectively learned and practiced
computer skills as they learned with and from others. Particularly, instructors and peers were
important sources of learning and emotional support that helped them continuously engage with
digital skills learning and the training program.

In addition, a collaborative learning environment and regular interactions, which were facilitated
by the design of the training program, helped trainees push themselves to complete the training
by giving them a sense of belonging and reciprocal accountability as a team and a cohort during
the training. More digitally knowledgeable members helped other team members access online
learning modules and practice computer skills. Emotional support trainees shared was crucial to
keep other trainees on track when faced with challenges such as unexpected moves and family
illness during training. This way, the training created a psychologically safe environment to practice
new computer skills and enabled those who lacked confidence in using computers to overcome the
learning challenges trainees faced.

4.2.1 Instructor’s care about trainee’s learning. The instructor’s (Ins2) passion for teaching basic
computer skills to address the digital divide manifested as caring for the trainee’s learning in and
outside the training program. Her commitment was important in increasing access to opportunities
to learn computer skills, particularly among trainees with little confidence with computers. During
the interview, the instructor shared that she firmly believed that all trainees could learn computer
skills, and what was really needed was confidence in their capabilities.

Trainees described that they could “talk,” “relate to you [instructor]” (P4), ask questions immedi-
ately and discuss anything about their learning. Some trainees (P3, P4, P5) recalled that she never
treated them by their deficits or wondered why they did not know something. P4 reported that
the instructor “did not make me feel, because of who you are and what you do, that you are over my
head, or because you have more education than me, as far as the technical side than I do. . . . she didn’t
make me feel bad about it.”
While using online learning resources, the instructor ensured that all trainees understood

what they were learning, facilitating personal interactions with trainees. When most trainees
had difficulty understanding the concept of Excel and formulas even after they completed online
learning modules, the instructor reiterated the terminologies of Excel and the concept of coordinates
and discussed how formulas work and when and how formulas can be or were used in trainees’
everyday lives or for work (e.g., to tally the recipients, or items for a food program). Notably, the
instructor’s learning support for trainees exceeded the training hours. The teacher and trainees
would stay after class to discuss whatever questions the trainees had about computers, even though
these might not have been directly related to the lessons at hand. For example, in response to
a trainee’s question, the instructor explained how to label and organize emails after the class
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huddle because everyone wanted to know. P4 believed that the learning support they received
from the instructor exceeded what was typically expected. This was possible because of the strong
relationships and personal interactions they shared:

“If I had a rapport with you, and we had been in a class before, we laugh, we joke, we talk.
We laughed about what I thought, [what] I knew compared to what I don’t know. I’m okay
with that. . . But if it’s like GetSetup (an online learning platform), sometimes you didn’t
have that. It was like we done with it, within this hour of time, whereas there’s times [in
person class with the instructor] where we went over our time. We know we were past our
time in class. . . we were still there two hours later, asking questions trying to do things
better. . . . try to get an understanding of it.”

The instructor’s caring in offering learning support encouraged trainees to ask questions even
when they had difficulties articulating them actively. They believed the instructor would catch
what they were trying to ask and provide an answer that would clarify their questions and learning.
This way, the instructor’s care for the trainee’s learning created a psychologically “safe” (P4)
environment where trainees were not afraid to talk through, felt “comfortable” (P4) to ask questions
about what they did not know. P4 described:

“I was comfortable. I could ask whatever I want or attempt to ask whatever I want. And it
was okay no matter how crazy.... And because I’m not that computer savvy. . . I can kinda
get it out and [the instructor] was able to be, ‘oh, you mean this,’ and I’m like, ‘yeah, that
kind of thing’, . . . It was just real. . . and I’m comfortable in the atmosphere. I felt safe. I
felt safe to be me, and just to say I don’t get it, I don’t know, or laugh at myself about it,
‘Oh, it was right there,’ that kind of thing when I say that.”

The instructor facilitated class huddles where trainees could be active learners, not considering
them as mere objects needing training. This is an important philosophy of situated learning to
form an organic learning community conducive to sharing knowledge and skills where people, as
capable learners with different levels of knowledge and skills participate in and collaborate to learn
together [48].

4.2.2 Learning support from more digitally knowledgeable peers. Trainees who were relatively more
confident with computers (P1, P2, P3, P5) described how they relied on Google and YouTube to
learn some computer skills and how this involved trial and error. However, not all trainees felt
comfortable using this solitary learning approach, especially those with little computer experience.
When learning office (e.g., Excel, PowerPoint) and online communication (e.g., Zoom, Gmail)
programs, trainees often felt “scared” (P2) to “mess up” (P2), make an error or lose what they had on
the screen if they clicked a wrong button (P2, P4, P9, P10). For example, P4, a first-time computer
learner whose previous job was cooking/serving, remembered that she became nervous when her
granddaughter, who was helping her with Google Slides, left. At that moment, she did not want to
touch anything on the screen. Furthermore, she mentioned that “sink or swim” learning approach
was an uncomfortable environment to learn to use the computer, “Here, go the material. Here you
go; you have to have this done by a certain time.’ I have never done this before. What am I supposed to
have done?” And she continued to say, “If I’m at that frustration level, I need immediately help.”

Immediate and direct help was available through team-based learning with peers of varied levels
of computer skills for such trainees. In our observations of the teams, we noted that more digitally
knowledgeable trainees (P1, P2) took it upon themselves to lead the team and provide necessary
learning support. When P9, a senior computer learner using a tablet granted by the community
NGO, first tried to access online learning platforms to take online courses and get on Zoom for the
class huddle, she did not know how to open a browser and log in to the learning platform websites.
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She also occasionally felt stuck when the screen was frozen and did not know how to manage it. In
such situations, she would ask her teammate (P2) for help, and then her teammate would go to
the house of P9, who was wearing an oxygen concentrator and living without family members, to
walk her through how to use the tablet and log in to the online learning platforms. Furthermore,
this digitally knowledgeable team member (P2) would also invite her teammates to her place and
demonstrate the skills they were learning in front of the team. During virtual class huddles, P9
showed appreciation for this help, saying that her teammates (P2)’s help was “instrumental” for
her to continue the training. In another case, the digitally knowledgeable trainees (P1, P2) also
helped their teammates book synchronous online courses, for example, by sharing Google Calendar
invites with the team as they were booking their own. One of the team members appreciated this
support, saying: “She’s busy, but she always finds the time . . . . she took the lead because . . . .. she had
some technical background already, and so she encouraged us to just jump into the pool. . . .and we’ll be
okay.” (P10)

This way, peers served as crucial sources for learning digital skills, especially for those who had
difficulty accessing them. In the final presentation at the first training, one trainee talked about
team support through which they gave and received help:

“We pick up where one leaves off. . . There were times when we wanted to give up because
of what we didn’t know, but we encouraged each other not to... We learned you don’t have
to be naturally gifted at computers when taking this training.”

4.2.3 Emotional support. Regular class huddles also created a sense of belonging and emotional
support. These were particularly important during the pandemic when all class huddles were virtual
and in-person interaction was significantly inhibited, adding challenges for those who had not used
Zoom or email before. Apparently, some trainees felt that learning digital skills in entirely virtual
settings was not “personal” (P2, P4). Many trainees, however, mentioned that the introduction
(or icebreaking) part of every virtual class huddle was their favorite part of the entire training.
During this time, all trainees gathered on Zoom, ‘met’ with other trainees, and took turns talking to
everyone for a few minutes. The instructor (Ins1) and research team encouraged trainees to share
what they learned, their challenges, and what support they needed. Trainees remembered that even
simply seeing the faces of other trainees over the computer screen (P13) or just saying “hello, my
name is . . . .” (P4) to others they already knew well “made my day” (P11). Furthermore, P2 referred
to this warm, friendly interaction as “a confidence builder for everybody” that made them “feel more
comfortable” to share their struggles openly. Sharing common challenges with other trainees made
them feel that they were “not the only one(s)” (P4) who was experiencing a tough time and could
relieve stress caused by navigating self-paced online learning modules alone. Similarly, regular
team meetings were outlets to share and “vent” (P10) their struggles and emotions (P2, P4, P11) as
well. P4 described these moments of emotional connectedness to get through challenges and stress:

“Just to say and kind of have the same sentiment, how you feel like you’re not the only one
who’s having a rough time trying to get it or trying to schedule the class and you can’t
find the class and you try to get stuff done before the time’s up for you to get it done. So
that was a lot in there . . . It was great.”

Emotional peer support was particularly crucial for trainees experiencing unexpected personal
life disruptions that significantly limited their time and attention to the training. For example, two
trainees (P10, P12) had to move housing (un)expectedly in the middle of the training. One trainee
received a 24-hour notice to move out. These moves constrained their training time and Internet
access. One trainee (P10) used the computer lab in the non-profit building to maintain digital access
during this time, while the other trainee (P12) used her mobile phone to take online classes. This,
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however, was not as suitable for learning computer skills. P12 also had to care for her ill sister and
left in the middle of the final presentation after receiving a call from the emergency room. She
described, “I couldn’t put in the effort that I wanted to on everything because I was going through so
much. . . . It took me almost two weeks to move, and during the move, my sister got sick.” One of the
team members in her team (P1) would communicate with her throughout her situations over the
phone and via email. Her teammates informed them about the training (e.g., links to the online
learning modules, class materials, and assignments) each week and had regular check-ins. During
the interview, P12 thanked her team member, who always kept her in the training loop by calling
and showing concern for her. She stated that she would have dropped out of the program without
team support.

4.3 A new work family—building a learning community during and outside the training
The second training was led by a professional digital literacy instructor (Ins2). Most of these in-
person class huddles were full of laughter and spiced with friendly everyday conversations about
life. Trainees were invigorated by the opportunity to interact with each other and learn together.
One trainee, P5, expressed “It’s more fun to learn if you like it, and you have a good time; it makes
learning a lot easier.” He elaborated that building relationships with other trainees was the key to
effective learning: “when you get along, you like the people and learning like we’re always back and
forth. . . .. that’s how we’re learning. We’re just picking up things.” This friendship, rooted in everyday
community life, greatly facilitated the development of a learning community focused on digital
skills acquisition within and outside formal training sessions. This sense of camaraderie, rooted
in community, facilitated the development of a learning environment for learning digital skills.
It extended beyond the training, with team competitions during training sessions and ongoing
technical support at work serving as examples of how the learning community for digital skills flour-
ished as trainees engaged with the program. The learning curriculum evolved organically—trainees
acquired computer skills through self-paced online learning materials, interactions with peers and
instructors, and real-world work experiences within the NGO.

4.3.1 Team competition. During in-person class huddles, the instructor (Ins2) often employed
games. These were team competitions with quizzes requiring trainees to demonstrate computer
skills they learned in front of the class. The game afforded friendly competition for trial and error
of computer skills in a psychologically safe, fun environment backed by learning and emotional
support from the instructor and peers. Before the class huddle, the instructor (Ins2) examined
assessment test results on the online learning platforms and checked what questions the trainees
struggledwith. She prepared incorrectly answered test questions for the quiz games so trainees could
review difficult parts through game activities together. During class huddles, trainees answered quiz
questions by quickly pressing a computer button, demonstrating features to earn points. During
the interview, the instructor (Ins2) explained that she intentionally gave more opportunities to
students who had not performed as well on the tests and showed less confidence in computer skills.
This approach ensured they received encouragement and validation from the class. This inclusive
facilitation again shows her willingness to help trainees learn computer skills so that “no one falls
behind” (Ins2).
The competitions based on support from instructors and peers brought joy and laughter to

computer skills learning. During the team competition, we observed that trainees were excited to
buzz in, answer, and proudly “show off” (Ins2) what they knew in front of the class. They cheered
for their team members and shouted out hints when their team members struggled to answer.
Interestingly, by the middle of the game, trainees started to cheer and encourage anyone who
tried to answer the quiz, regardless of their designated teams. The blurred team division was also
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evident when the teacher explained the game’s competition rules and showed the winning team the
prize. One trainee (P4) violated the rule, shouting out “There are no losers. We are all winners!” This
collective learning spirit was reaffirmed by trainees’ remarks in the interviews. Trainees recalled
these moments as P1 said,

“If you didn’t know the question, even though the other team wasn’t supposed to help you
. . . everybody still try to work together.” P4 also remembered, “We still help each other.
Our goal is for everyone. . . . Everyone wants to be successful. Whatever we do, there’s no
failure unless you want to fail.”

Amid this excitement and friendly team competition, trainees could review and reinforce essential
computer skills they learned in the online learning modules. Trainees explained that the game
made them “think” (P1, P2) hard within a short amount of time for the quiz, and support from the
instructor and peers was very "encouraging" (P1). Importantly, this created an environment where
they could try and safely make mistakes as a natural part of the learning process, knowing they
had support from the instructor and peers.
This collaborative learning environment based on caring and supportive relationships with

instructors and peers empowered trainees to become more active and confident learners. P11 was
initially too shy to turn on the microphone and camera and speak out in front of others during
the virtual class huddle. But with support from instructors and peers that “made her feel at home”
(P11) and felt like “a new work family” (P11), she was able to push herself through to “get over a
shy mode.” She shared it during the interview:

“Working with you [teammate, instructor, research team] all, and you’re giving us the
more support that you gave us. It made me a lot more confident, . . . if I don’t understand
something, ask questions and speak out. My voice can be heard, instead of just being shy
all the time, and if I didn’t understand something . . . before the end of the class. . . I do
have that; their understanding. So that’s why I made my work with people to become a
family, because you made me feel like a family and It made me get out my comfort zone”

4.3.2 Applying and continued learning at work. Half of the trainees (P1-6) ended up working or
volunteering at the community NGO, which allowed them to continue learning and apply what
they learned on the job. When they did not know how to use computer skills to complete tasks at
hand, they had to ask their colleagues from the training (including instructors and peers) or search
online by themselves—skills many of them developed through the program.

Particularly, trainees reported that the instructor (Ins2), who was also a colleague at the commu-
nity NGO, was approachable whenever they needed help with using computers any time through
any communication channels (e.g., email, call, text messages, face-to-face). Even after the training
was officially completed, P3, working as a computer lab assistant and helping with senior computer
classes at the community NGO, said he learned more from her office tasks (e.g., changing the
browser settings and setting up a Facebook portal). Similarly, P5 mentioned that the proximity to
instructors and peers in the community helped him with his role as a Community Health Worker
(a role where he aided community members in accessing healthcare resources). Furthermore, P5
started to envision getting a remote work job in the future as a retiree, combining his newly gained
computer skills with his decades of past trade experience in access control. This shows that learning
and support continued through training relationships with instructors or peers or in a broader
community context of work and everyday life beyond the training program.
While most trainees indicated during the interviews that they increased self-efficacy to learn

computer skills and increased confidence with computers after the training (e.g., P10, who before
the training felt that he would “fall on my face” because he felt that he “didn’t have any solid
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foundation” reported that the computer is “not a threat” anymore after the training), we notice
increased self-efficacy as becoming more confident, independent digital skills learners. After two
rounds of training, P4 described learning new computer skills using YouTube and her determination
to accomplish a task:

“He [her boss] wanted me to do something on there, and I think it was just a test to
aggravate me. But I was determined, I was gonna get it. And I knew where to go. I said,
‘Okay, well, I need to find how to do this, because I’m not going to be defeated today, I’m
going to get this done. And so I went to YouTube. I found one that was simple to the point
and wouldn’t confuse me, and I was able to do it. . . Desktop and my Chromebook that
greatly helps. That’s something that really, really, really helps you because you see it, and
while you seeing it as fresh and you do it. So if you mess up, you can back up the recording
and be like, ‘okay, let me look at this again. Let me get understanding and pause it and
then do it.’ You know you got it, or you could just keep practicing until you get it.”

Her past jobs were cooking and serving, and she recently shifted to an in-office job at the
community NGO because of physical limitations from aging and restaurant closures during the
pandemic. For this transition, the training and learning opportunities were crucial for her to handle
office work that required computer skills: “I wanted to learn more about [computers] . . . because I
was gonna be on the computers. Never thought I’ll even be that person, honestly never thought that.”
During her internship as a community organizer at the community NGO she started after the
training, she additionally applied for an in-house office job in another NGO. Unfortunately, it didn’t
work out, but a new employment opportunity became available for her: “I was going to venture
somewhere else. . . Yeah, it was cool. It’s something I haven’t done in a long time.”

5 DISCUSSION
To address the digital divide within an underexplored community in CSCW, our research examined
the role and effect of sociocultural factors in digital skills learning in the context of a U.S. public
housing community. Our results confirm prior CSCW andHCI work on digital literacy interventions,
suggesting that embedding computer skills learning in the social context of everyday life increases
the accessibility of learning to underresourced populations [64]. At the same time, our work
addresses a significant research gap by deeply integrating sociocultural context into community-
based digital literacy models, which currently lack this comprehensive approach [14].

In this section, we provide key sociocultural factors rooted in the everyday realities of U.S. public
housing residents. These factors created a safe and meaningful learning environment and cultivated
a new learning community through the training program. We discuss the unique sociocultural
context of a public housing complex, calling attention to how instructors foster critical care, trusting
relationships, and the development of a vibrant learning community. Our findings expand situated
learning theory by adding nuances of a human element based on meaningful relationships, thus
enriching our understanding of community-driven education processes. We then provide broader
implications for community digital capacity building by activating informal social support and
digital reskilling for new work opportunities. Our empirical insights into the lived experiences
of public housing residents and digital skills learning offer practical implications for designing
community-sensitive digital training programs to bridge the digital divide.

5.1 The importance of sociocultural factors in digital skills learning interventions
5.1.1 Collective learning in a public housing complex. Geographical proximity among housing
facilitates social meeting and collaborative learning [22, 30, 87]. Beyond the convenience of social
interactions among residents, we revealed the unique sociocultural contexts in U.S. public housing
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that motivated community members to participate in collective learning. Most trainees reported
that they worked and volunteered together in the community NGO to support the community by
sharing resources for healthcare, food, and digital connection. The shared history of living nearby
and in the same neighborhood, which provided social support to overcome hardships together,
created strong bonds that became the basis of social learning support. Against this backdrop,
collective digital skills learning encouraged a group of community members to collaborate in
learning computer skills, embodying the community’s culture of social support. This finding echoes
past CSCW research uncovering village-based models in similar settings [16], and emphasizes
that the approach was crucial for public housing residents to collectively overcome psychological
difficulties in learning about computers and to stay motivated throughout the training.

Additionally, as public housing community members, our trainees faced unique life challenges,
such as unexpected moves and family emergencies that limited their time for learning (P10) and
nearly led some of them to give up their training (P12). Only the support from team members
prevented this. By showing the role of sociocultural backgrounds in facilitating learning outcomes
in the public housing complex, we enrich the past literature on collective approaches to digital
skills learning for underserved populations [25, 33, 78, 88].
Implications for Future Interventions: Taken together, the significant role of sociocultural

context in enhancing collective digital skills learning suggests the need for interventions to be
deeply integrated into the fabric of local community spaces. Specifically, learning opportunities
and interventions should be deployed within local spaces, such as community centers/workplaces
and regular gatherings for resource distribution and culturally significant activities. In other words,
learning opportunities should exist where everyday interactions occur among community members,
building on the existing social cohesion within shared sociocultural contexts.

5.1.2 Instructor and critical care. Our work confirms the importance of instructor qualities to
foster inclusivity and motivation among adult digital literacy learners in community settings
[39, 70, 86]. We further show that instructors demonstrated critical care [85] by being aware of and
attending to sociopolitical disadvantages that had long excluded trainees from quality education
in Detroit. Critical care involves acknowledging social and political realities that shape students’
identity and learning environment [2, 85]. In addition to compassion and empathy, teachers who
enact critical care are consciously aware of students’ marginalized sociocultural backgrounds
and advocate for students faced with structurally unjust environments [2, 85]. As suggested by
interviews with P4 and P5, trainees were aware of limited educational opportunities given the
historical social disparities they face. We observed that the caring instructor (Ins2) was passionate
about tackling the digital divide and holistically considered the marginalized sociopolitical positions
of the trainees in and outside the training program, which was crucial in motivating trainees to
learn digital skills. The instructor created a psychologically safe environment by staying after
class for hours to explain confusing concepts, regularly affirming that trainees were capable, and
making herself accessible for tech support and questions through any communication channels
outside the training. Past CSCW research similarly described teachers who embody critical care
and create a secure learning space for children vulnerable to social discrimination, such as gender
bias, amid technology-based learning [41] and intercultural conflicts in computer classes [3]. We
demonstrate that the instructors effectively broadened access to digital skills learning resources
by creating a learning space for historically marginalized adult learners. While the instructors in
our training had a sociocultural background similar to that of the trainees, instructors who do not
necessarily have the same background as the learners can also build rapport by understanding
students’ sociocultural backgrounds and caring for students’ learning holistically [46].
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Implications for Future Interventions: To foster critical care to expand digital skills learning
opportunities for marginalized adult learners, future work in CSCW can engage with the Education
field to apply best practices and professional training (e.g., culturally relevant pedagogy [45]). This
would help to develop instructors or staff/volunteers leading digital literacy interventions who
critically consider sociocultural contexts of learners.

5.1.3 Trusting relationships and an emerging learning community. Our findings confirm previous
work that emphasizes the benefit of peer support in digital literacy programs and interventions for
marginalized populations [30, 51, 70]. Our work, however, specifically captured how peer support
that started from a formalized training program extended to an informal learning environment
in everyday life. Using situated learning theory, we revealed that even though the training had a
structured format for social interactions (i.e., regular class huddles and team meetings), ultimately,
it was the relationships among instructors and peers built around living, working, or volunteering
in the community (NGO) over many years that facilitated interactions for collaborative digital skills
learning. Team members’ support in and outside the program enabled public housing residents
to participate in digital skills learning and mitigate challenges, for example, caused by spatial
constraints and health conditions. One senior trainee wearing an oxygen concentrator and living
without family members (P9) gained continuous learning support from one of her teammates, who
would visit her place throughout the training. Even after the training, these relationships enabled
trainees (P3, P4, P5) to continue to receive support from the instructor and fellow trainees at work
in the community NGO office.
Given the trusting relationships, the blurred boundaries between the formalized training and

everyday life ultimately cultivated a learning community where community members acted as
learning resources and scaffolding to access and understand online learning materials, practice dig-
ital skills, and share emotional support with one another. This is consistent with Rogoff, who found
that learning in a community happens through collaborative and meaningful participation in socio-
cultural activities, where both mature and less mature members contribute to ongoing community
activities and practices [65]. From this sociocultural perspective of learning, our community-based
learning intervention afforded social support for less digitally knowledgeable members by bringing
together community members to participate in collaborative digital skills learning, thus building a
learning community that trainees described as “a new work family” (P11). This emerging learn-
ing community provides empirical evidence of how a formalized training intervention can foster
informal social support for underresourced community members [36, 87].

We employed situated learning theory as a new analytical approach in CSCW to understanding
effective community-based digital engagement and sociocultural contexts among marginalized
adult learners. The focus on the process of organizing resources and building a learning community
based on deep analysis of trainees’ social worlds and backgrounds shed light on the meaning of
collective computer skills learning. Furthermore, by focusing on the quality of social relations
among actors, our in-depth qualitative investigation of learning in the public housing community
contributes to situated learning theory. Situated learning theory concerns ’authentic’ learning in
everyday life through interactions among different actors as distributed sources of knowledge and
skills in a social ‘system’ [48]. As we showed, trusting relationships with instructors and peers who
shared similar life experiences in the public housing area strongly motivated trainees to participate
in collaborative learning (affording access to learning resources) and build a learning community,
thus supporting trainees’ transformation into more confident computer users. In other words,
utilization (or even access) to online learning modules and continued computer skills learning
would not have been possible for many trainees without their intentional efforts and dedication
to helping one another in and outside the training program. Thus, our intervention, where social
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learning support straddled formalized and informal learning, adds nuances of human elements to
situated learning theory.
Implications for Future Interventions: A learning environment where social interactions

and peer support occur within the context of a community is crucial to fostering a learning
environment that lasts beyond formal training. When designing a training program, team members
with different computer skills and confidence levels can ensure peer support for those who need
additional help. Considering the key role of trusting relationships, ensuring time and common
activities where community members can mingle in (e.g., ice breaking in class huddles) and outside
(e.g., volunteering, gathering for a meal, community events) a training program can transfer existing
bonding to collaborative digital skills learning. Communities whose members do not share existing
bonding may need additional upfront effort to build new bonding.

5.2 Toward community digital capacity building
5.2.1 Activation of social learning support in the community. Our findings offer insights into devel-
oping a grassroots digital skills learning infrastructure in the community. By leveraging existing
social networks and bonding in public housing as community assets, we provide empirical evidence
to past CSCW work on the efficacy of community-based interventions aimed to enhance digital
capacity [43]. As digital skills learning happens through trusting relationships and interactions
among community members, nurturing a community for learning digital skills as part of community
life can enhance the digital capacity of the entire community. Kropczynski et al. [44] found that both
community members who provide and who receive ‘techcare’ support perceived similar levels of
community collective efficacy. This suggests that fostering a learning community where community
members of different computer skills levels actively share learning support can strengthen collective
digital capacity in the community. Implying from the fact that most trainees did not have jobs
that required professional computer skills before joining the training, many community members
might have few personal social networks from which they can observe or learn computer skills
(in)directly. Communities with strong digital capacity based on active social support in everyday
life can, in turn, greatly benefit individual community members to learn digital skills through
other community members. Thus, the activation of social learning support through the formalized
training we showed has the potential to mitigate the ongoing digital skills gap in the broader
community.
Implications for Future Interventions: To validate this hypothesis and potential benefit,

future intervention can track learning support spread across the community through digital skills
learning intervention and trainees who gained new computer skills. Future work can also examine
individual and collective community digital capacity through a longitudinal intervention study and
measure changes before and after developing community-based computer skills learning.

5.2.2 Digital reskilling for new employment opportunities. In adopting a holistic approach to digital
skills training, our intervention connected resources and mobilized social networks, providing
more than traditional classes and materials. This approach facilitated practical work opportunities
offered by the community NGO 2, which became on-the-job training opportunities to practice new
computer skills. In this work, trainees could apply the computer skills they learned and continue
learning with colleagues’ support. Trainees also could see themselves becoming more independent
computer skills learners at the workplace, for example, by searching YouTube videos by themselves
to complete tasks at hand. Furthermore, some trainees envisioned new employment opportunities

2In our study, the community NGO sourced the financial resources for these jobs through other programs and external
grants.
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outside the community, such as remote inventory management (P5) and an office staff job at another
NGO (P4).
Digital skills training that incorporates community-based on-the-job training has implications

for digital reskilling, an area of burgeoning research [23, 38, 47, 75, 76]. Digital reskilling aims
to help workers in lower-paying or declining jobs to transition to higher-paying jobs with more
stability [21]. This is calling for broader and more accessible training for underserved populations
as it is predicted that manual, low-income workers (e.g., in food services, customer service, office
support, production work), women, and people of color are more likely to be impacted and displaced
[21, 23]. While collective digital engagement among underresourced work groups has been widely
studied in CSCW and HCI, there is less research studying how to enable digital reskilling for new
employment among community members (e.g., those without jobs requiring computer skills) [66].
As an exception, Lu et al. uncovered that during COVID, working-class job seekers did not use
digital resources but tended to rely on familiar resources (i.e., asking advice from family/friends)
for job reskilling [52]. They called for more community-based work to support individuals’ skills
development as well as community capacity. Our work demonstrated one way in which community-
based work can afford tangible practice for job reskilling for employment.
Implications for Future Interventions: On-the-job training based on community work can

be a pathway for digital reskilling to access and explore more stable jobs where trainees can
use computer skills. Additionally, working in a community where trainees feel comfortable and
have social support, as part of the training that considers sociocultural factors, can motivate them
to engage in such opportunities and develop additional job skills, such as communication with
clients. This can also help them shape their work identity as computer users. Furthermore, this
can be extended to the reciprocally sustainable growth of the community and its members, for
example, where community members can develop digital skills while providing tech support to
underserved local small businesses [34]. Our intervention, which involved work opportunities
within the community, hints at an effective digital skills learning strategy that can create a real-
world impact on the lives of the public housing community members. Future work can empirically
examine the transitional process from digital reskilling to actual employment in and outside the
community, such as types of jobs that digital reskilling can offer, challenges of navigating the
transition (e.g., challenges of transitioning to be an online freelancer [5]), additional requirements,
skills, and support for different stakeholders.

6 LIMITATIONS AND FUTUREWORK
Our qualitative community-engaged research study investigated the effect of sociocultural factors
on digital skills learning among residents of a predominately African American public housing
complex in Detroit. While our findings highlight the significance of these factors, whether they are
relevant to communities with different demographic or cultural backgrounds remains unknown.
Given that social interactions are fundamental to learning [48], we expect that the importance of
sociocultural factors would hold the same weight in other contexts. However, further research is
needed to confirm this across different contexts. In addition, the success of our study was largely
due to our partnership with the community NGO and the specific resources available for digital
skills training and the deep connections among community members. Community NGOs lacking
similar conditions might face challenges replicating our results, especially if resources are limited
or instructors have different capabilities.

To address these limitations, future research should include longitudinal and larger-scale studies
involving more trainees and continued training sessions to further validate our intervention’s
effectiveness. Extending the study to include a variety of demographic groups and community
settings would also enhance the generalizability of our findings and confirm or deny the adaptability
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of the training model. In the future, community organizations can build networks to share resources
and best practices. Furthermore, government agencies can facilitate such networks to channel
necessary resources to inform public policy [55, 77].

7 CONCLUSION
The current landscape of literature on digital literacy training tends to focus on individual outcomes
[10]. Using a community-engaged research approach, we implemented and studied a digital skills
training program led by an NGO in a U.S. public housing community. Our analysis undertaken
through the lens of situated learning theory revealed how a public housing community organized
learning resources for digital skills learning and facilitated social learning support based on trusting
relationships. Our work contributes to the growing attention to sociocultural contexts of digital
skills learning and community-assets-based approaches that promote more sustainable learning in
the everyday life of community members. Our findings provide insight into building grassroots
digital skills learning infrastructure and addressing the ongoing digital divide issue in marginalized
communities.
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