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The COVID-19 pandemic broke down the human infrastructure of many community-based programs, dis-
rupting in-person care services for low-resourced families. Yet, minimal work has explored how actors repair
these breakdowns and how other infrastructures may interfere with repairs in such contexts. Interviewing
adolescents and adults affiliated with a youth empowerment program, we used the pandemic to examine
how a human infrastructure that previously facilitated a sense of community broke down and how members
attempted to repair this infrastructure. While organized activities, resources, and interpersonal interactions
aligned to facilitate in-person care that established a sense of community, incorporating information and
communication technologies to align a sociotechnical infrastructure during social restrictions could not over-
come multiple constraints imposed by other infrastructures that limited this sense of community. We discuss
limitations to care and aligning together multiple disjointed infrastructures, calling for CSCW researchers to
critically consider asset-based design as a methodology that might help sustain a community’s well-being.
CCS Concepts: • Human-centered computing → Empirical studies in collaborative and social com-
puting; Empirical studies in HCI ; HCI theory, concepts and models; Collaborative and social computing
theory, concepts and paradigms.
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1 Introduction
Low-socioeconomic status (low-SES) and racially minoritized youth are more likely than their
affluent and majority counterparts to experience threats to their health and well-being [97]. More re-
cently, socioeconomic instability from the COVID-19 pandemic has further exacerbated these health
disparities as minoritized youth are more likely to experience the negative health consequences of
housing evictions, job layoffs, social isolation, and other social determinants of health [2, 55, 71]. In
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light of these disparities, public health experts have called for investments in infrastructures like
community-based programs and social services to better care for those most vulnerable to future
crises [2, 60].
The infrastructure of youth empowerment programs (YEPs) is critical for sustaining the well-

being of youth in low-SES communities. For this study, we define infrastructure as the assemblage
of actors, activities, and artifacts to accomplish goals [88]. Infrastructure includes social and
technical components with the social, organizational, and human aspects of infrastructure referred
to as human infrastructure [52]. In the case of YEPs, its primarily human infrastructure facilitates
informational and educational resources that support learning [7, 27, 38], scaffold civic engagement
opportunities that empower youth to combat systemic inequities [5, 16, 27, 48], and provide
emotionally supportive relationships [13, 28, 38]. This infrastructure provides youth with a wealth
of resources that support their well-being. By studying YEPs and their infrastructure, researchers
can yield crucial insights that inform how technologies might strengthen similar infrastructures to
mitigate health disparities and better care for minoritized youth and their families.
Drawing upon notions of care [21, 25, 66], we understand care to be an affective commitment

expressed through routine practices that sustain the well-being of people and ‘things.’ Care includes
labor and technology-mediated work [23, 103] that builds, maintains, and repairs infrastructure
(i.e., infrastructuring) [22, 23, 53, 84] to meet people’s needs. However, caring for others in one
context may differ in another. In YEPs, those cared for often desire a sense of community, with
previous research suggesting that care practices in other community-based programs exist as assets
(i.e., the collective and individual resources of a community for sustaining its well-being [49]) for
facilitating this feeling [22, 44, 82] and that a sense of community is positively associated with
one’s social and emotional well-being [90]. Therefore, we use the theoretical concepts of care
and a sense of community to analyze the technology-mediated and infrastructuring practices of a
YEP to understand particular forms of care work that builds and maintains a sense of community.
Furthermore, we examine how care can function as an asset when infrastructural breakdowns
occur but the possible limitations of infrastructural repair.

Prior work examining YEPs has investigated the interpersonal interactions among human actors
in these programs (e.g., [27, 38]). Minimal work has expanded our understanding of the technology-
mediated and infrastructuring practices that care for youth and their families in this context,
specifically when repairing breakdowns in human infrastructure and the potential interference
of other infrastructures like the government, economy, or telecommunications (e.g., [11, 98]) that
can disrupt these repairs. In the wake of social isolation, job layoffs, and disruptions in education
from COVID-19 [2, 55, 71], we stress the importance of studying breakdowns in infrastructure and
the sociotechnical practices found therein to inform our understanding of how information and
communication technologies (ICTs) can facilitate or fall short of building community. By examining
care as an asset in YEPs, we might better advocate for design methodologies that equitably support
low-SES communities during social distancing crises and design for more socially just futures.

Observing a research gap, we aimed to study the arrangement of a human infrastructure and its
repair that enabled youth and parents to experience a sense of community. We used the COVID-19
pandemic as an event that caused breakdowns and tensions in a YEP’s human infrastructure and
made analytically visible the infrastructural assemblage that provided care for families [53, 88]. This
context enabled us to examine the alignment of actors, resources, and activities that established a
sense of community before COVID-19, the breakdowns and constraints of multiple infrastructures
during a crisis that interfered with a sense of community, and attempts to align a sociotechnical
infrastructure when repairing breakdowns. For our work, we partnered with a YEP within a
predominantly low-SES neighborhood in the Southern United States to answer the following
research questions:
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• RQ1: How is the YEP’s human infrastructure arranged to provide care for low-SES families
and build a sense of community?

• RQ2: How is the YEP’s human infrastructure repaired when breakdowns disrupt care that
establishes and maintains a sense of community?

• RQ3: How do the constraints of other infrastructures interfere with the infrastructural repairs
of a YEP that aimed to maintain a sense of community amid disruptions to care?

Through semi-structured interviews with 13 individuals (eight adults and five youth) affiliated
with the YEP, we find that the arrangement of various personnel, resources, and interpersonal
interactions provided care for youth and their parents (i.e., care recipients). By participating in this
caring assemblage, recipients experienced a sense of community. Yet, when YEP staff (i.e., caregivers)
repaired infrastructural breakdowns by incorporating ICTs (e.g., Zoom and SMS) to maintain a
sense of community, their repairs could not resolve the constraints introduced by heterogeneous
infrastructures [51], that is, other infrastructures that non-coherently became entangled with the
YEP and disrupted recipients’ online participation. We engage the concepts of infrastructural seams
and multi-infrastructural torque [96] to unpack how, despite caregivers’ repairs to the human
infrastructure, the constraints imposed upon care recipients by heterogeneous infrastructures
proved too difficult to disentangle. Observing the limitations of ICTs and care as assets to facilitate a
sense of community, we reflect upon techno-solutionist critiques in HCI, CSCW, and design and call
for design researchers to critically consider an asset-based approach when designing sociotechnical
systems to work around infrastructural constraints.
Building upon literature in care [21, 64, 94, 95], infrastructure [53, 88, 96], sense of community

[62], and youth empowerment [7, 38], our research contributes empirical knowledge for how the
human infrastructure of a YEP provides care, how care as an asset establishes and maintains a
sense of community, and how incorporating technological solutions (i.e., ICTs) with care may fail
to repair infrastructural breakdowns from ongoing physical separation. Specifically, we highlight
the challenge of repairing breakdowns when heterogeneous infrastructures entangle care recip-
ients from receiving proper care. As systemic inequities are increasingly studied within CSCW,
insights into how heterogeneous infrastructures can interfere with community well-being can
further our understanding of how marginalized communities become systematically excluded, the
limitations of technological solutions for overcoming systemic barriers, and the complexity of
resolving inequities amid infrastructural constraints. Our findings can spur further work on using
heterogeneous infrastructure and infrastructuring as lenses to investigate matters of social justice
in other marginalized contexts within CSCW.

As low-SES neighborhoods continue to lack resources that threaten their health and well-being,
there is also a pressing need to thoughtfully consider how to design and implement sociotechnical
systems to combat these systemic issues and sustainably care for these communities. To that end, our
analysis of this study site also contributes methodological reflections on an assets-based approach
to design that may help sustain the well-being of marginalized communities. These reflections
build upon ongoing work on assets-based design [101, 102, 105] and techno-solutionist critiques of
design [19, 24, 33, 86], providing a rationale for why assets-based design may equitably sustain a
community’s well-being even when a community faces a multiplicity of infrastructural constraints.
Yet, we also express skepticism towards such an approach, understanding that infrastructures have
historically and will likely continue to systematically exclude those at the margins. We call for
design researchers focused on sustainability, equity, and community-based research to further
consider, adopt, and evaluate assets-based design as they collaborate with similar communities in
their research contexts.
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2 Related Work
2.1 The (Human) Infrastructure of Youth Empowerment Programs
Understanding infrastructure as a relational concept, CSCW scholars, such as Star and Ruhleder [88],
have historically studied the assemblage of human actors, activities, and artifacts and their alignment
to facilitate work, tasks, and goals [53]. Although the concept of infrastructure traditionally brings to
mind notions of bridges, electrical grids, or the internet, researchers like Lee et al. have also proposed
the concept of human infrastructure, referring to the “[social] arrangements of organizations and
actors that must be brought into alignment for work to be accomplished” [52, p. 484]. Human
infrastructure draws attention to the interactions, resources, and organized practices of human
actors that are brought together into a coherent and stable whole.
Human infrastructures, like physical and technical infrastructures, can break down, fall into

disrepair, and become misaligned: no longer concordantly structured to support the work that
initially brought the assemblage together. Whereas physical and technical infrastructures are less
adaptable to large-scale disruptions, human infrastructure is often dynamic and can be flexibly
re-arranged [23, 52, 85, 92]. Nonetheless, drastic re-arrangements and adaptations can bring ten-
sions and frustrations to actors as they orient themselves to these changes [23, 92]. Using human
infrastructure as a lens to analyze the organizational practices and social arrangements of YEPs
during the COVID-19 pandemic, we aim to elucidate how the human infrastructure of a YEP breaks
down as a result of large-scale socioeconomic changes, the workarounds to re-align infrastructure,
and the degree to which workarounds could once again provide care.
Although CSCW researchers have richly studied infrastructures in contexts like healthcare

[31, 92], crisis informatics [23, 85, 98], and community-based work [22, 46], YEPs are understudied
as local sites for supporting youth’s well-being and facilitating community development. Yet, the
infrastructure of YEPs is critical for facilitating work that supports the well-being of youth and
members of the local neighborhood [5, 13, 27, 28, 38, 48]. Building upon prior CSCW research on
infrastructure and community development research on YEPs, we examine the arrangement of
actors, resources, and activities that provided care for low-SES families in a YEP, the breakdown of
the YEP’s human infrastructure during a crisis that caused community separation, and the attempts
by human actors to transition to a sociotechnical infrastructure by relying on ICTs to provide
technology-mediated care.

2.2 Infrastructuring Amid the Seams of Heterogeneous Infrastructures
Building on infrastructure, the term infrastructuring refers to the process of aligning activities,
artifacts, and actors to overcome breakdowns and accomplish specific tasks and goals [42, 75].
Infrastructuring shifts the analytical focus away from the relational form and makeup of infras-
tructure at one point in time and towards the ongoing work of integrating actors, artifacts, and
activities when building, maintaining, or repairing an infrastructure. This framing allows CSCW
researchers to analyze the process of artifacts being introduced, adapted, and embedded by actors
into their existing work practices [53, 57, 75]. Infrastructuring is most salient after disruptions
when human actors can no longer accomplish routine work and have to adapt [57, 84, 88]. In our
study, we use infrastructuring to analyze an ongoing process by which actors incorporate ICTs to
transition from a human infrastructure to a sociotechnical one, expanding the analytical focus to
encompass the alignment and re-alignment of infrastructure as social disruption occurs.

Infrastructuring also attends to the constraints and provisions of heterogeneous infrastructures
that impose or support actors’ work. Taking John Law’s concept of heterogeneity [51] and applying
it to infrastructure, Janet Vertesi [96] explained that when multiple infrastructures are needed
to accomplish work, disparate infrastructures non-coherently come together in a patchy and
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non-uniform fashion, requiring human actors in this context to first align them together into a
functional and coherent whole. Unlike the concept of infrastructure, where the analytical focus is
on a single infrastructure and its breakdowns, infrastructuring can expand the analysis to include
heterogeneous infrastructures coming together, the constraints and provisions to actors’ work as
heterogeneous infrastructures converge, and the process of pulling these infrastructures together
into local alignment. Using the language of infrastructural seams to describe the resulting gaps
and overlaps of heterogeneous infrastructures non-uniformly coming together, Vertesi [96] also
indicated that actors may become caught and entangled among conflicting heterogeneous seams,
incapacitating them from participating in work [6, 87]. Building upon this point, we suggest that
actors, in some cases, cannot infrastructure their way out of conflicting seams, excluding their
participation in critical infrastructures like those of YEPs that support their well-being.
Empirical work within CSCW has previously used infrastructuring to examine the process of

integrating and adapting resources to repair existing infrastructures, create new ones, or work
around them in contexts such as healthcare [31, 46], crisis recovery [23, 84], and public service
programs [22, 36, 98]. When existing infrastructures break down, actors adapt, changing work
practices and appropriating artifacts to accomplish work. For example, Bryan Semaan’s [84, 85]
accounts of university students integrating ICTs like Facebook to continue their education amid
wartime highlight the infrastructuring of new sociotechnical arrangements to maintain daily
routines when infrastructures no longer supported in-person learning. Similarly, Møller et al.’s
[36] and Gui and Chen’s [31] work both attend to the tensions of infrastructuring, elucidating the
process by which individuals need to navigate through institutional barriers and organizational
failures by pulling health data, social connections, and routines into local alignment to receive
the necessary care services. While infrastructuring can alleviate needs and create a sense of
empowerment momentarily, such work may inadequately support marginalized groups in the
long term, especially in contexts where infrastructures exclude and work against them [58, 61].
Importantly, this body of work suggests that stitching, repairing, and bridging infrastructural
gaps and overlaps is ongoing, laborious, and even frustrating because alignment is often fleeting,
requiring constant infrastructuring to achieve alignment again [96]. Although we detail a process
of caregivers adapting ICTs to repair a YEP’s infrastructural breakdowns, these repairs fell short of
aligning the seams of heterogeneous infrastructures so that recipients could seamlessly participate
online with community.

2.3 Understanding the Sociomaterial & Political Implications of Care
Initial conceptions of care described it as an affect that manifests in direct relational interactions
between two human actors—a caregiver and care recipient [66]. Understanding that care also
includes the way in which humans collectively engage with the world, Bernice Fischer and Joan
Tronto broadened care to include “everything that we [as a species] do to maintain, continue, and
repair our ‘world’ so that we can live in it as well as possible” [25, p. 34]. Elaborating upon this
definition, Tronto [94] describes care as an ongoing four-step process that is motivated by ethical
values of attentiveness: understanding the needs of others, responsibility: taking on the burden
of meeting these needs, competence: being capable of meeting these needs, and responsiveness:
evaluating the adequacy of care given. Further developing care as a political theory in her later
work, Tronto [95] added the ethico-political value of solidarity, arguing that all citizens have a
collective and equal responsibility to care for each other and the world. Care recipients can be
encouraged to develop these ethical qualities by practicing to care alongside caregivers, becoming
caregivers themselves [66]. Care not only exists in the dyadic relationship between humans caring
for each other but also in their collective responsibility to maintain societal well-being.
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STS scholars like Maria Puig de la Bellacasa [21] have also argued that care is enmeshed within
the relational assemblage of humans, artifacts, and activities (i.e., infrastructure) with non-human
entities contributing to care processes that sustain well-being. Drawing upon this notion of care,
CSCW researchers have studied caring interactions among human and non-human actors, including
the human labor involved in precariously repairing infrastructures [17, 23, 46, 84] and the role
of artifacts within caring assemblages for facilitating and shaping care work [44, 45, 103]. Most
applicable to our work, studies in CSCW have observed that caregivers enact routine care through
artifacts, whether answering emails to maintain the operations of non-profit organizations [32],
collecting housing data to sustain a community’s well-being [63], or emotionally laboring over
social media to help family and friends in need during an ongoing crisis [23]. Building upon this
socio-material aspect of care [103], we elucidate how caregivers of a YEP attempted to use ICTs
with minimal success to repair infrastructural breakdowns and mediate routine care to continue
supporting the well-being of their care recipients when gathering in person could not be maintained.
Despite studies describing care as an asset for sustaining the well-being of low-resourced com-

munities [22, 44, 82], STS scholars and care feminists also caution against these feel-good narratives
of care, indicating the political dangers inherent within caregiving [94, 95] and the non-innocence
of care when enmeshed in political systems [21, 64]. Positing that caregivers would likely prioritize
whom they care for, Tronto [94, 95] warned of a parochialismwithin care, suggesting that caregiving
can become privatized and self-interested if caring responsibilities are not distributed democrati-
cally. Care feminists and STS scholars like Michelle Murphy [64] and Puig de la Bellacasa [21] have
built on these concerns and warned against simplistic and romanticized notions of care, citing care’s
historical entanglements with colonial, neoliberal, and racist systems of power that have exploited,
appropriated, and disrupted care work. Unpacking the politics of care, CSCW and HCI researchers
have highlighted the unequal burden of technology-mediated caregiving amid infrastructures that
have failed to care for those in need [23], the unintended reproduction of racialized hierarchies
when caring for those historically marginalized [50], and the complexities of infrastructuring care
amid systems that devalue care [43]. Across this body of work, these matters of care [21] are fraught
with political ideologies that reify asymmetrical power relations within caregiving. Our work, too,
adopts a political lens to examine the limitations of care as an asset to encourage YEP participation
when heterogeneous infrastructures exclude recipients from participating and receiving care.

2.4 Building & Maintaining a Sense of Community as a Matter of Care
Community psychologists McMillan and Chavis [62] defined a sense of community as a feeling
of belonging with others and a belief that community members are committed to each other’s
well-being. They theorize that a sense of community has four defining features:

• Membership: a feeling that one identifies with and is accepted by others in a social group
• Influence: a sense that one’s presence, opinions, and actions are valued within a group and
that the group is valued by its members

• Integration & Fulfillment of Needs: an expectation that one’s needs will be met by members
• Shared Emotional Connection: a sense that members can relate with each other due to shared
histories, experiences, interactions and/or identities

A sense of community is formed and maintained through intimacy, safety, and trust among
community members [76, 79], personal investments that make membership costly and meaningful
[37, 81], needs being consistently met by other members [62, 78], and frequent interpersonal
interactions among community members [40, 62, 74]. While more recent literature has critiqued
the validity and reliability of sense of community measurements [15, 73] and discussed differences
between online and offline sense of community [1, 4, 67, 68], our use of this theoretical concept is not

Proc. ACM Hum.-Comput. Interact., Vol. 8, No. CSCW2, Article 357. Publication date: November 2024.



Entangled Amid Misaligned Seams 357:7

to assess its psychometric properties nor to evaluate the efficacy of ICTs. Instead, we leverage this
concept to focus on particular forms of care in the YEP, foregrounding care that builds and maintains
a sense of community. By foregrounding care, we also emphasize the precarity of infrastructural
repairs and the politics of care work, highlighting the seams of heterogeneous infrastructures that
hinder recipients from experiencing a sense of community amid infrastructural repair.
Studies in HCI and CSCW have also observed care’s capacity to create and maintain a sense

of community when actors labor to care for others. Dillahunt et al.’s [22] empirical work of a
community-based mentorship program highlights the care work of mentors to offer flexible social
support that fosters familiarity and trust among its care recipients, establishing a sense of community
among actors through the fulfillment of needs. However, a sense of community develops insofar
that actors are willing to influence each other and agree on a set of shared values. In the case
of Karusala et al.’s [44] study of an afterschool program, conflicting values on how to care for
students’ education created tensions between program staff and parents that interfered with care
collaboration. Although Karusala et al. were hopeful of ICTs’ role in alleviating tensions between
program staff and parents to build a sense of community, Sackitey et al. [82] observed that the use
of technology for maintaining shared emotional connections and facilitating a sense of community
among church members during COVID-19 could not replace face-to-face interactions, even when
values among church members and technologies aligned. With few studies in CSCW and HCI that
discuss the situatedness of care to build a sense of community, we examine how care fosters this
sense within a YEP and how misaligned infrastructural seams disrupt this feeling.

3 Methods
We provide an overview of our research partnership with the YEP and describe our recruitment,
data collection, and analysis methods in the subsequent sections. Using a qualitative approach,
we conducted semi-structured interviews with youth in these programs, parents of youth, adult
staff, and a community partner. Interviews provided multiple perspectives of those involved in this
organization to understand infrastructures that enabled and inhibited routine care.

3.1 Study Site Overview
Before the COVID-19 pandemic, the YEP in this study had about 15–25 staff that cared for approxi-
mately 50–100 children and adolescents in a predominantly low-SES neighborhood in the Southern
United States. At the time of our study, children between 5 and 11 years old could join an afterschool
program where they participated in academic tutoring and other enrichment activities. When indi-
viduals became 14 years old, they could join the organization’s community engagement program.
In this program, adolescents would partner with adult staff to organize community events, manage
a communal space for local neighbors to gather, and host civic meetings with local government.
YEP staff also provided informational and financial resources for the youth’s parents, collaborating
with them to care for their children. These resources included rental assistance, especially during
COVID-19, or seminars that would educate parents on topics like parenting or nutrition.
However, due to economic and psychosocial stressors caused by the pandemic, a substantial

number of families no longer attended the YEP as they had to dedicate time and resources to care
for themselves. In turn, the YEP experienced employee attrition, scaled down its operations, and
transitioned its in-person programs and communication online, using ICTs (e.g., videoconferencing
tools, phone calls, and SMS) to maintain social connections. While we did not attend organizational
meetings or directly observe online interactions among YEP members at the pandemic’s onset,
the first author did volunteer online and in person for approximately 30 hours, working with the
community engagement program near the end of the pandemic after the data collection period.
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Observations from volunteering are not used as data for the paper’s findings but provide added
context on organizational changes and interpersonal interactions that inform our data analysis.

3.2 Recruitment
We recruited participants with the YEP through four different methods. First, we asked the YEP’s
executive director to advertise our study via community newsletters. Second, the executive director
directly connected us to parents, staff, and community partners affiliated with the program. Third,
with permission from the YEP, the first author attended online meetings and activities to directly
advertise the study to youth in the community engagement program. Fourth, we conducted snowball
sampling by asking participants to share the study with others in the YEP. Potential participants
contacted the first author via text or email or willingly gave the research team their contact
information for us to follow up with them and begin the consent or assent process.
Our institution’s IRB approved this study, which involved a consent and assent procedure for

adults andminors. If a minor (i.e., <18 years old) expressed interest in participating, we electronically
sent them two forms: a parental permission form and an assent form for a parent/guardian and
minor to read and sign. Similarly, if an adult expressed interest in participating, we electronically
sent a consent form for them to read and sign. To ensure that participants had read through the
document before signing, we asked them to summarize the purpose of the study. Additionally, to
mitigate coercion from the research team or other authority figures (e.g., parents, guardians, or
YEP staff), we explicitly asked participants if they were voluntarily participating in the study and
reminded them that they could end the study at any time before starting the study procedure.

3.3 Study Procedure & Design
For the study, we developed two semi-structured interview protocols: one for youth and another
for adults. Both protocols asked participants about their lived experiences before and during the
COVID-19 pandemic, their relationships with others—especially YEP members—throughout this
period, and their use of ICTs to share personal matters. Whereas questions for youth focused on
the social support they received, questions for adults focused on the support they gave to youth.
Interviews were conducted one-on-one from February to May 2021 through video or phone

calls and lasted between 50 and 70 minutes. We audio-recorded and transcribed all interviews with
permission from our participants. To enrich the quality of interviews, we assigned youth a writing
activity before or during the interview. We asked our participants to reflect for 10 minutes about
their experiences living in their neighborhood and then write a love or break-up letter to their
community. Drawing inspiration from design toolkits [65, 99], we hoped that a creative activity
would encourage youth to share vulnerably during the interview and elicit thoughts about their
neighborhood that we could probe.
We asked participants to complete a demographic survey at the end of the interview. The

survey collected participants’ race and ethnicity, socioeconomic status, technology usage, and other
basic demographic information. Questions that request household income commonly indicate a
family’s socioeconomic status; however, youth may not know this information. Instead, we used
the first question of the MacArthur Scale of Subjective Status–Youth Version [29] to assess youth’s
socioeconomic status. The question first shows a picture of a ladder with 10 rungs and then asks
the respondents to place their family on the ladder based on their family’s income, job, education,
and social status. Lower rungs represent low SES and vice versa. We compensated participants
with an Amazon or Walmart gift card for their time, giving $15 to minors and $25 to adults.

Throughout the data collection process, the research team discussed and reflected upon the
information gathered from each interview and used Malterud et al.’s [59] information power model
to assess when to stop conducting interviews. According to this model, the following considerations
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can guide researchers in determining whether smaller sample sizes can attain sufficient information
power:
(1) The scope of the study aims is narrow
(2) The characteristics of the sample are highly relevant to the study aims
(3) The quality of interviews is rich in detail and in-depth
(4) Multiple theories are used to inform the research project
(5) The analysis focuses on the details of individual cases and not on cross-comparisons
While (1) our research aims were moderately broad, focusing on community-building practices

and the breakdowns of a human infrastructure during a specific period of social disruption, (2)
our interviews included a diverse and highly relevant array of stakeholders (i.e., staff, adults, and
youth), who all were involved in this human infrastructure and provided (3) rich insights into
the care practices of YEP members. Given these characteristics of our work, along with (4) our
use of multiple theories to scaffold our data into an (5) in-depth case analysis of one relatively
small organization, we reasoned that sufficient information power could be attained with a smaller
sample size. As such, we stopped at 13 participant interviews, which—accompanied by in-person
observations—should have provided enough information power to answer our research questions.
This number also aligned with prior sample size assessments needed for qualitative findings [30, 34].

3.4 Participants
We interviewed a total of 13 participants: five youth (Y01-Y05) and eight adults, including three
parents (P01–P03), four program staff (S01–S04), and one community partner (C01). One participant
(Y02) did not answer the demographic survey, which the following descriptive statistics reflect.
Youth ranged from 16 to 19 years old (𝑀 = 17.25), while adults ranged from 21 to 58 (𝑀 = 37.13). Of
those we recruited, 11 self-described as ‘Woman’ and one as ‘Man.’ For youth, three self-identified
as ‘Black/African American’ and one as ‘Hispanic/Latine’; for parents, all three self-identified
as ‘Black/African American’; and for the staff and community partner, three self-identified as
‘Black/African American,’ one as ‘Hispanic/Latine,’ and one as ‘White/Caucasian.’ All youth (Y01-
Y05) and parents (P01-P03) self-reported themselves as low-SES. Table 1 summarizes their role
within the organization and lists pseudonyms used throughout the rest of the paper. Because of the
YEP’s size, we do not provide individual demographic details to retain participant anonymity.

3.5 Qualitative Data Analysis
For our qualitative analysis, we used Braun and Clarke’s method of reflexive thematic analysis [9]
to conduct two rounds of analysis of the interview data. Adopting a critical realist ontology and
contextualist epistemology for our study, we recognize the existence of a singular reality but that
truth and knowledge of that reality is subjective, partial, and situated, co-constructed by the lived
experiences of our participants and subjective interpretation of the research team [9]. To be rigorous
in our analysis and consistent in our ontological and epistemological commitments, the first author
did not use coding reliability or validation methods like consensus coding, inter-rater reliability,
or member checking to assess coding quality and minimize researcher bias. He instead reflected
on his social position, experiences, and values that might inform his decision-making throughout
the project and met regularly with the research team to reflect on the coding process and discuss
possible themes constructed from the data. The first author used reflections and discussions with
others to refine themes and add depth to the analysis.

During our first analysis, the first author inductively coded the interview data while familiarizing
himself with research literature regarding social support, computer-mediated communication, and
1Names of participants used throughout the paper are pseudonyms and do not reflect their real names.
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Care Role Name1 YEP Affiliation Participant ID

Maya Youth Y01
Sasha Youth Y02
Daniella Youth Y03

Care Layla Youth Y04
Recipients Olivia Youth Y05

Elizabeth Parent P01
Camila Parent P02
Janet Parent P03
Brianna Program Staff S01
Anthony Program Staff S02

Caregivers Kathy Program Staff S03
Debra Program Staff S04
Annie Community Partner C01

Table 1. Care Role & YEP Affiliation of Study Participants

care ethics. As the first author continued to familiarize himself with the interview data and created
initial codes, the author generated themes around the process of relationship building within YEPs,
social support that youth received from the YEP, the social effects of crises (i.e., COVID-19), and the
breakdowns in computer-mediated communication that occurred during these stressors. However,
from discussions with the research team and feedback from other researchers, the first author felt
that the generated themes insufficiently explained why youth and parents felt alienated and distant
from their community during the pandemic, even when YEP members used ICTs. Conducting a
second analysis, the first author re-coded the interview data deductively, utilizing literature on
infrastructure, politics of care, and sense of community as theories to make better sense of the data.
Re-analyzing the data, the first author re-constructed new themes that sufficiently encompassed
and richly explained phenomena he had observed, which we describe in our findings.

Findings from our analysis are structured to emphasize specific care practices facilitated by the
YEP’s infrastructure that built, maintained, or repaired a sense of community. We do not presume
that our findings encompass all care practices but only include those made analytically visible
from disruptions caused by the COVID-19 pandemic and are perceived by our participants as
having meaningfully contributed, at one point, towards their sense of community. The situatedness
of our findings also means that limitations, constraints, and breakdowns in infrastructures that
interfered with YEP participation could have occurred elsewhere or in the same places before
COVID-19; however, these breakdowns and constraints were not significant enough to interrupt
routine care and a sense of community. Therefore, we use COVID-19 and a sense of community as
analytical tools for which we, as researchers, can focus on examining the significance of routine
care, understanding where and how heterogeneous infrastructures interfere with this care, and
analyzing the process of repairing a YEP’s infrastructure.

3.6 Reflexivity Statement
Embracing our subjectivity within reflexive thematic analysis [9], we self-disclose and reflect upon
parts of our identities and experiences that have shaped our research and analysis. Studying low-SES
youth and families, we report on our socioeconomic statuses and our experiences with youth. Most
of our research team lived in middle-class or upper-middle-class households, while one author
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grew up in a working-class family. All authors currently hold college degrees and live comfortably
within their means. In addition, all authors have experience caring for youth through a mix of
volunteer work in youth-focused programs (e.g., churches, advisory boards, and STEM education
programs), research that supports youth, and child-rearing. The first author, who led data collection
and analysis, has previously volunteered in several youth programs, forming relationships and
working with low-SES youth. He has also served at churches that focus on mentoring college-aged
youth. Although this study did not explicitly focus on matters of race, we also disclose our racial
and ethnic identities, recognizing that matters of race and low SES can intersect, as evident in
our participants’ racial and socioeconomic composition. Three authors self-identify as White, one
author identifies as Black, and the first author identifies as Chinese American.

With this constellation of identities and experiences, we recognize that our worldviews enhanced
and limited our research. Having a wealth of experiences caring for youth across multiple au-
thors, we could empathize with and understand youth’s coming-of-age experiences and behaviors
that subsequently guided our interactions with them during interviews. However, our limited
experiences living in low-SES conditions may have hindered us from fully comprehending the
mental, emotional, and financial burdens that come with crises like the COVID-19 pandemic. With
a majority of our team living in a social system that privileges whiteness, our experiences may also
have led us to interpret the data in a way that missed the nuances of racial inequities that intersect
with low-SES conditions during the pandemic. Recognizing that our identities and experiences
both limited and enhanced our understanding of youth in low-SES and racially minoritized groups
during data collection and analysis, we present our findings from this epistemological standpoint.

4 Findings
Throughout our interviews, care persisted throughout the YEP’s infrastructure, functioning as an
asset for facilitating a sense of community for low-SES families. From the human infrastructure
that routinely supported the well-being of families to the reliance on ICTs during the COVID-19
pandemic that aligned a sociotechnical infrastructure to repair breakdowns, the arrangement and
infrastructuring of various activities, artifacts, and actors provided care. Families could receive care
and experience a sense of community by participating in the in-person interactions and activities
facilitated by the human infrastructure. Yet, despite caregivers incorporating ICTs to mediate
care and maintain a sense of community when care recipients could no longer meet in person,
constraints imposed by other infrastructures inhibited recipients from seamlessly participating
online and receiving care from the sociotechnical infrastructure.

4.1 The Human Infrastructure of the YEP that Facilitates a Sense of Community
Parents in the neighborhood have historically lacked the financial means to enroll their children
in tutoring or have access to other resources to support child development. Recognizing these
needs, YEP staff organized various resources, programs, and services that provided care for these
families. These included free educational seminars that supported parents’ child-rearing, after-
school curricula that developed youth’s life skills, and fun social activities that encouraged social
development. As the assemblage of these activities, resources, interactions, and actors aligned, this
human infrastructure also provided care that established a sense of community, creating vulnerable
moments that established shared emotional connections, facilitating support that met recipients’
needs and integrated them into the YEP, influencing recipients to become caregivers, and structuring
a safe environment for recipients to feel valued as YEP members.

4.1.1 Sharing Vulnerably to Establish Shared Emotional Connections. Participating in YEP activities
slowly opened youth to share their life struggles with peers and adults and receive care that
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established shared emotional connections. For example, Layla (Y04)—a member of the community
engagement program—initially hesitated to interact with others in the program. Yet, by engaging
in an array of social bonding activities with YEP staff and peers during an annual camping trip,
Layla found herself warming up to them, even sharing a vulnerable experience with a peer:

“... [During camp] we would wake up... and just do bonding activities... [A]t the end... we
would do a campfire, and everybody would tell something... really personal... But it’s like
after you form[ed]... the friendships at the camp as you were getting to know that person,
it was really easy to talk to them. And I talked about how I was in a lot of foster care, some
of the things that me and my family went through. One of my friends that I was talking
to... she listened, didn’t really interrupt, didn’t judge...” (Layla, Y04).

Here, Layla’s participation in social bonding activities helped familiarize herself with other YEP
members. As she participated in these activities, interacted with others, became comfortable talking
with those around her, and formed relationships with them, she willingly shared a personal matter
with a peer who empathized with and listened to her struggle. As a byproduct of participating in
the YEP, care recipients may progressively feel comfortable enough with others to share vulnerably,
opening themselves up for caregivers to attend to their emotions and care for them at that moment.
With participation in YEP activities building familiarity and culminating in care recipients

becoming emotionally vulnerable, caregivers may relate to personal struggles and establish a shared
emotional connection during these opportune moments. Paralleling Layla’s account, Daniella (Y03),
another adolescent in the YEP, recounted her experience at the campfire event during YEP’s annual
camping trip and the emotional connection she formed with a peer over a shared experience:

“... [S]he said that it was really hard for her growing up because she would be moving
from place to place... It would be hard for her to focus in school... because of the situation
going on at home... I relate[d] to her because I was moving around a lot... I had a lot of
situations going on at home and it was messing with how I would focus in school... We’ve
been friends since... we have a very tight bond” (Daniella, Y03).

When participating in a YEP activity that encouraged vulnerability, one of Daniella’s peers
shared her struggles with Daniella. Listening to her share, Daniella related to her peer’s life experi-
ences, forming a deep relational bond. For youth, participating in the YEP creates opportunities to
interact with their peers, become familiar with them, and create moments of vulnerability where
youth connect over similar life experiences. These similarities form shared emotional connections
that scaffold a sense of community. As such, routine participation in activities facilitated by the
human infrastructure afforded opportune moments for YEP members to form caring relationships,
emotionally connect, and build a sense of community.

4.1.2 Receiving Support to Establish Integration & Fulfillment of Needs. As families participated in
the YEP, youth and parents trusted that the staff would reliably fulfill their needs. Participating
in various services and programs embedded in the YEP’s human infrastructure, care recipients
perceived staff as capably supporting them. Youth, such as Daniella (Y03), trusted that YEP staff
would meet their requests for help:

“I built very good relationships with all of the [YEP] adults... If I ever need somebody to
talk to... I can always run to them. Or if I need help with emails or colleges, they’re always
there to help me... I know that I can always count on them... ” (Daniella, Y03).

Whether Daniella needed emotional or tangible support, she trusted that YEP staff would help
her no matter the issue. Her assurance came from the relationships she had built with staff as
she participated in the YEP and interacted with its staff. Whether organizing activities, directly
administering material support, or talking through a situation, staff consistently supported care
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recipients and created trusting relationships with them. In turn, recipients relied on their caregivers
and felt assured that their future needs would continue to be met.

Parents also had similar assurances that YEP staff would meet their tangible needs. As a parent
who has historically received help from staff, Elizabeth (P01) described her loving affection towards
them, viewing them as people who could provide her with the resources to meet her needs:

“I love the people at [YEP]. Always. They’re always very helpful. Even at times when
they’re not able to help with the kind of help that you need, they will still push you towards
somewhere else that can help” (Elizabeth, P01).

Throughout her time as a care recipient in the YEP, Elizabeth consistently received help from
YEP staff. Earlier in the interview, Elizabeth had noted that “it was good to have a program... that
will give them [my children] a head start at doing their homework” (P01) and found the parenting
seminars helpful, voicing her appreciation for receiving these services. Even when the YEP could
not help meet specific needs, staff looked to connect Elizabeth with resources outside the YEP
that could care for her. As care recipients spend time in the YEP, interact with caregivers, and
consistently receive care, they develop trust in their caregivers to meet their needs.

4.1.3 Organizing Community Events to Establish Influence. Aside from participating in the YEP
and receiving care from its infrastructure, families were also asked by caregivers to participate
in activities that cared for the local neighborhood the YEP was situated within, influencing them
to develop attentiveness, responsibility, competence, and responsiveness as ethical qualities of care.
By having recipients organize events that brought caregivers, recipients, and local neighbors
together, caregivers encouraged recipients to become caregivers who, in turn, felt that their actions
meaningfully contributed towards caring for the broader community.
Attentiveness: Throughout the year, YEP staff had care recipients organize community events

that served the local neighborhood. Organizing community events influenced care recipients to be
attentive toward local needs, encouraging them to consider how best to support their neighbors. As
a YEP staff member, Anthony (S02) explained that youth were aware of community matters such
that when planning events, he would give youth the agency to manage them at their discretion:

“Our teens, [we] rely on them a lot of the time to be the ear and also the voice of that
area... They are pretty much always aware of what’s going on... The teens come up with
the events... [T]hey would come up with ideas of ways that we can bring the community
together... [F]or example, one of the ones we did was for Halloween. We had a pumpkin
carving, where they got the people of the community... in the space” (Anthony, S02).

Staff empowered youth to plan and manage events that brought the whole neighborhood together.
With some staff supervision, event planning primarily fell upon the youth, encouraging them to
utilize their community knowledge to attune to their neighbors’ needs and meet them accordingly.
Giving youth agency to organize these events, staff encouraged youth to bemindful of neighborhood
occurrences and activities, developing attentiveness to the broader community’s needs.
Responsibility: YEP staff also adopted a supportive role when planning and implementing

events, giving care recipients the responsibility to serve their community. Just as the youth had
the agency to plan events, staff tasked parents to arrange events, such as aid distribution and
community dinners, that care for their neighborhood. As a parent in the YEP, Janet (P03) discussed
her role in helping manage these events and why staff often deferred event organizing to parents:

“... [T]hey’ll [YEP staff] make sure that the community are the one that’s planning the
event... [Y]ou actually put in the work because you know the people around you... even
though they [YEP staff] doing the event for you, they want you to be a part of it and to
participate because they want your input, they want you to work” (Janet, P03)
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YEP staff had parents volunteer their time and efforts to serve others, recognizing that parents
knew those in the community and were more attuned to local needs (i.e., attentiveness) since they
themselves lived in the neighborhood. They also recognized that being responsible and committed
towards others required directing effort and work towards resolving the needs of those one cares
about, subsequently deferring tasks to the parent volunteers.
Competence: YEP staff were also mindful of care recipients’ capabilities and would provide

resources to support youth and parents as competent caregivers. For instance, the YEP’s com-
munity engagement program instilled youth with life skills, such as business management and
entrepreneurship, that also functioned to competently care for the community. According to Janet
(P03), YEP staff tasked youth with operating a small café for local neighbors so that youth could
learn and apply these skills to serve the neighborhood:

“They [YEP staff] don’t just trying to help the kids. So they teach the kids how to help the
community... they allow the older kids to do the work... [Y]outh have a café right on top of
the afterschool program for the high schoolers where they help the high schoolers try and
apply for a job or try and train them for life after high school” (Janet, P03).

In addition to providing resources, opportunities, and curricula that helped instill life skills in
youth, the YEP’s human infrastructure leveraged these skills and had youth run a community café
to serve the neighborhood. Janet’s description of the cafe’s functionality emphasizes the importance
of this infrastructure: not only do programs and services provide life skill development for the
benefit of youth, but these skills are also used to care for their community. As youth participate in
caring for the community, they are also trained to give quality care.
Responsiveness: Care recipients also showed capacity to reflect upon their caregiving once it

had been received by community members, demonstrating a responsiveness in their care. When
asked about her interactions with neighbors through her participation in the YEP, Sasha (Y02),
an adolescent involved in the YEP’s community engagement program, began to reflect on her
experience giving care to community members, expressing how her caregiving meaningfully
contributed towards the joy of families:

“It [the YEP] makes me feel connected [to the neighborhood] because for example... we have
like a big Christmas event... And we give out gifts and different people in the neighborhood
come... It makes me feel good that I got to participate in giving people joy... I would hand
out gifts or serve food... I would take care of the kids and things like that” (Sasha, Y02).

Through organized events where care recipients could administer care to neighbors, recipients
established a connection to their community by giving care that they perceived as supportive of their
neighbors’ well-being. For Sasha, she perceived her caregiving in the form of gifts as meaningfully
contributing to the joy of families. Here, Sasha evaluated her care for local community members by
reflecting on the families’ responses to her gift-giving. Assessing these responses, previous care
recipients like Sasha begin to make judgments about their caregiving. When tasked by YEP staff to
attune to the needs of community members when organizing events in the future, care recipients
can recall the responses of these families, restarting the caring process (see also [94]).

4.1.4 Participating in Safe Spaces to Establish Membership. As described in Section 4.1.1, youth’s
participation in organized activities created opportunities for youth to become comfortable with
peers and adults. In these activities, care recipients felt their opinions and being mattered to
caregivers and were accepted by them, becoming comfortable enough to express themselves. Debra
(S04)—one of the staff in the YEP who works with the children in the program—expressed the
importance of creating a space where children feel as though their opinions matter:
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“... [T]he main thing is that we give them a space. Kids... have thoughts... [W]hy not provide
a place that’s non-threatening, non-judgemental. Let them say what they need to say...
These are children... If we leave you [children] there, then when the next thing comes...
you’re going to follow that same negative pattern” (Debra, S04)

Here, Debra emphasized the need for children to voice their concerns and encouraged activities
that create an environment where care recipients could feel emotionally safe. Evident in the
activities that are arranged in the infrastructure (e.g., the campfire activity in Section 4.1.1), YEP
staff desired youth to feel heard when participating in the YEP and intentionally organized activities
where youth could express themselves freely and vulnerably.

As caregivers created space for care recipients to feel heard, recipients progressively felt accepted
for who they were. Because of the close relationships she had built with staff and peers in the YEP,
Maya (Y01), a youth in the community engagement program, expressed the ease with which she
could share her problems with others and the emotional support she would knowingly receive:

“... [W]e have this safe space to express ourselves and to just be with one another... [A]ny
conversation... I feel comfortable enough to tell one of the instructors... I have a place where
I can talk about it and not feel shunned... [A]t least in [YEP] I have a place where I can
confide in them and say, ‘This is what I believe in. This is what I stand for.’ I can feel heard
by the members in the... program” (Maya, Y01)

The ease with which Maya could express her anxieties and concerns with others—due to the
loving acceptance that she would knowingly receive—demonstrated a perceived membership that
came from receiving consistent care. Later in the interview, Maya mentioned that even if she “... had
a different ideology than them [YEP staff], they would still support me” (Y01), suggesting that her
thoughts and experiences were unconditionally respected by YEP members. Caregivers’ attendance
to the emotional needs of care recipients not only emotionally supports recipients but also bestows
value onto them, signaling to them that their concerns matter and their being is cherished.

4.2 Repairing Infrastructural Breakdowns to Maintain a Sense of Community
Many infrastructures broke down from social disruptions caused by the pandemic, including the
human infrastructure of the YEP. Social distancing policies enacted in response to the pandemic
restricted recipients from in-person activities, requiring them to participate online to receive care.
With many low-SES families lacking the technology to participate, caregivers aligned resources to
provide families with ICTs and internet access, relying on a sociotechnical infrastructure to provide
care. As a community partner to the YEP who often worked with the same families, Annie (C01)
described how caregivers disseminated ICTs to families:

“[T]echnology was... a main barrier for people. So they [the local school system] were
immediately distributing Chromebooks and hotspots... I was trying to figure out ways to
make sure families were getting those resources... A lot of them [families]... [lacked] access
to an actual piece of technology... [T]he majority of them do have smartphones... WiFi can
be an issue... [I]f you don’t have WiFi... you can’t do much” (Annie, C01).

Recognizing that low-SES families did not have computing devices and home internet access,
school administration, like many across the United States [8, 12], aligned Chromebooks, mobile
hotspots, and informational resources with local organizations like Annie’s to infrastructure online
connectivity for families. With families having these technologies, YEP caregivers also aligned
ICTs, additional resources, and online activities, infrastructuring technology-mediated care that
maintained a sense of community. This infrastructuring enabled care recipients to participate in
online spaces to maintain membership, find material support that continued to fulfill their needs,
and sustain shared emotional connections with caregivers from a distance. Notably, repairs to the
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human infrastructure did not include recipient-led community events that continued to influence
care recipients to become caregivers, which we discuss in Section 4.3.

4.2.1 Creating Online Social Spaces to Maintain Membership. Observing that youth needed a
social environment to maintain their sense of community, YEP staff aligned ICTs, activities, and
resources to recreate a social space where YEP members could still gather and interact. Staff also
acknowledged moments of social unrest during this period, such as the police killings of George
Floyd and Breonna Taylor [41, 93], the attack on the United States Capitol [3], and the COVID-19
lockdown [104], to be stressful for youth. In response, Anthony (S02) arranged an online space for
adolescents to express their feelings about these events and receive emotional support:

“[These] ‘Let Me Vent Workshop[s]’... operates as a opportunity for them... to see that, ‘It
is okay... to feel the way I feel, and my perspective and opinion is appreciated’... A lot of
people didn’t feel safe enough to... discuss what was being shown, and we actually gave
them that space. [I]t allows them to feel heard... because many, many times they don’t
necessarily always have someone to speak about that with” (Anthony, S02).

Concerned that youth could not voice their anxieties, YEP staff arranged online workshops
to meet their emotional needs. These online activities resembled the spaces that YEP staff had
organized where youth could safely share their concerns with others in person (see Section 4.1.4).
Although social distancing disrupted the YEP’s in-person programs, staff repaired these breakdowns
by organizing online activities for youth to continue sharing their opinions and feel valued by
other members, infrastructuring technology-mediated care that maintained membership.
Through the online gatherings arranged by staff, YEP youth felt that their opinions mattered

through these online conversations, maintaining their status as valued community members.
Daniella (Y03) recounted her experience with sharing her thoughts and feelings on these online
spaces during the pandemic, emphasizing the emotional support she had received through her
interactions with others over Zoom and text messaging:

“... I was comfortable to explain how I felt without no criticism coming back towards me,
so that made me very happy that I can express how I felt... With my friends it would... like
our group chat. For [YEP] it would be our Zoom calls... Like every time we’re on Zoom,
I would just jump in, say my opinion... So my group chats... I would just text whenever
about how I feel and then they’ll all just respond” (Daniella, Y03).

Daniella appreciated the online space to voice her thoughts on ongoing social disruptions and
the non-judgmental responses she had received from peers and staff in the YEP. Responding to
Daniella’s feelings without criticism or scrutiny, staff and peers implicitly reaffirmed that her
opinions mattered to them and that they respected her. Through aligning an array of ICTs like
video-conferencing tools and text messaging to structure the online gatherings andmaintain contact
with YEP members, caregivers infrastructured care that reassured youth of their belonging within
the community as valued members of the YEP.

4.2.2 Providing Resources from a Distance to Integrate & Fulfill Needs. Social restrictions in response
to the pandemic may have stymied the transmission of COVID-19; however, these policies also
broke down economic infrastructure, disrupting supply chains and decreasing demand for services.
Economic ramifications rippled out to families in the YEP, who experienced job layoffs, rent
increases, and a lack of necessities. YEP staff, such as Anthony (S02), responded to the worsening
financial situations of local families by sharing informational resources to hopefully connect them
with other caregivers who could ameliorate their condition:

“... It’s really just a big cycle of information being passed along from... one program to
the next... It’s just pretty much our entire team and the other organizations that we have
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that contact and pass us the information... [Then] [y]ou’re constantly contacting them
[youth]... You really just want to make sure they got their information, because it could be
resourceful... Rent is going up. People are losing jobs” (Anthony, S02).

With worsening economic conditions and the emergence of new practical needs, YEP staff, such
as Anthony, cared for families by connecting them to information that staff would receive from
other organizations. Similar to Section 4.1.2, staff aligned cross-organizational connections and
resources to connect families to helpful information that they could use to find adequate care.
Staff sustained their care for families by aligning resources, actors, and organizations to maintain
families’ expectations that staff would continue to meet their practical needs during this time.
To care for these families from a distance, YEP staff relied on ICTs like phone calls, texts, and

emails to share informational resources and communicate with families to ensure they received
proper care. For instance, Brianna (S01) described how staff would make monthly phone calls to
check in on families and send emails with informational resources to meet their practical needs:

“... [E]very single month... our staff divides up our list of families... who haven’t connected
with us, or their child is just not online with us... they’re calling the families... They’re just
doing a little, ‘How are you doing? Do you need anything? We’re still here if you need it’...
I might get emails about... a food pantry [or] something. So I might just shoot that out for
families, so they have that notice” (Brianna, S01).

During the pandemic, many families who once participated in YEP activities could no longer
attend online activities arranged by YEP staff. Committed to still caring for families, staff integrated
ICTs like phones, emails, and SMS to proactively check on the well-being of families, assess their
needs, and disseminate information. Although ICTs were used before the pandemic, YEP staff relied
on them more to make contact and share resources with families since in-person participation was
no longer possible and certain families no longer participated in online YEP activities. Thus, staff
aligned ICTs with check-ins and informational resources to repair the YEP’s infrastructure, relying
on a sociotechnical infrastructure to meet the needs of families from a distance.

4.2.3 Communicating Over ICTs to Maintain Shared Emotional Connection. Just as YEP staff relied
on ICTs to infrastructure care from a distance and connect care recipients to resources, staff also
used ICTs to maintain shared emotional connections with recipients. Although YEP members
could not meet in person and discuss personal matters, they communicated over ICTs to give and
seek emotional support. For example, Anthony (S02) had initially called a high school senior over
the phone to discuss logistical matters related to schooling, but as the youth shared vulnerably,
Anthony took time to empathize with the youth’s concerns:

“He was getting ready for college... But he was really just mentioning just how this transition
is a scary one, mainly because he recognized that he’s about to be out on his own... I could
hear the anxiety that was building up, and fear does come along with it. It put me back in
his space where when I was in a similar situation... Recognized that fear of... being more
independent. Just to allow him to see and understand... that he got it, and, ‘You got the
assistance that you need. It’s no different just because you graduated. You still have us
that you can rely on”’ (Anthony, S02).

When care recipients are contacted by caregivers over ICTs and asked if they have any practical
needs (see Section 4.2.2), care recipients may share their pent-up anxieties, creating a moment
for caregivers to listen to their concerns. In the case of Anthony’s phone call with a graduating
high school senior, an innocuous conversation about graduation escalated into a heart-to-heart
about an adolescent’s worries about the future. Especially when COVID-19 inhibited face-to-face
conversations, YEP staff integrated ICTs into the infrastructure to maintain communication from a
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distance, creating moments for recipients to share vulnerably with caregivers. By having vulnerable
moments over technology-mediated communication, caregivers and recipients can emotionally
bond over similar experiences, maintaining shared emotional connections.
Infrastructural breakdowns from the pandemic also catalyzed shared emotional connections.

The inability to work around or repair breakdowns created opportunities for individuals to seek
and find emotional support from others. As an adolescent in the YEP who had to finish her last
year in high school online, Olivia (Y05) described a situation where her failure and frustration to
repair breakdowns in the educational infrastructure and obtain a code to take an online test led her
to seek consolation from YEP peers via phone and text messaging:

“... [My YEP friends and I] talk about school because school’s a lot right now... I’m trying to
get my diploma and they [school administration] say that you can get three hours every
time you take a[n] [online] test... [but] I have to get a code to go to take tests... But now I
have to keep calling a whole bunch of people just so that I can get a code... I still don’t get
the code... I like sharing [these] things with them [YEP friends]... Makes me feel like they
actually get what I’m saying... [T]hey... give me advice... [o]r they’ll just be like, ‘Yeah, I
understand. I know where you’re coming from”’ (Olivia, Y05).

Navigating through an unfamiliar education system, Olivia tried to pull actors, organizations,
resources, and systems into alignment to graduate, but to no avail. In her failed infrastructuring,
Olivia sought solace from her YEP friends through phone calls and text messages. Her friends could
empathize with her struggle, understanding that navigating through a new education system came
with frustrations and difficulties. Struggles with bridging gaps in the system created opportunities
to emotionally bond over relatable struggles through technology-mediated communication when in-
person interactions could not occur. As such, infrastructural breakdowns, such as those experienced
by Olivia, formed a context to use ICTs to receive care and maintain shared emotional connections.

4.3 The Constraints of Other Infrastructures That Disrupted a Sense of Community
By integrating ICTs into existing practices, YEP members aligned and relied on a sociotechnical
infrastructure that repaired the infrastructural breakdowns from COVID-19, maintaining mem-
bership, the fulfillment of needs, and shared emotional connections previously established through
in-person care but now maintained from a distance. Nonetheless, the pandemic broke down other
heterogeneous infrastructures that care recipients had to rely upon or abide by for their survival.
Bound to these infrastructures, recipients became entangled in these infrastructural seams [96],
imposing constraints that excluded participation in the YEP’s sociotechnical infrastructure. Namely,
recipients were committed to government, economic, and telecommunications infrastructures
whose breakdowns and limitations created online disengagement, financial instability, and unreliable
connectivity that interfered with online participation. With their participation incapacitated by
infrastructural seams, recipients had difficulty fully experiencing the sense of community they had
felt in person.

4.3.1 Getting Caught by Government Infrastructure: Online Disengagement. During the pandemic,
government infrastructure, comprised of elected officials, public administration, and government
agencies, facilitated policies meant to curb the transmission of COVID-19. In the United States, state
governments—together with guidance from the federal government, public health institutions, and
other regulatory bodies—enacted mandatory stay-at-home policies with subsequent re-evaluations,
changes, and extensions to social distancing measures conducted on an ongoing basis [69, 104].
However, social distancing policies varied across local, state, and federal levels, with some public
health experts suggesting that uncoordinated government responses unnecessarily extended the
severity of the pandemic [35, 47, 72, 91]. Mixed communication and policies by the government
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limited the in-person operations of non-essential businesses and institutions—including the YEP
we collaborated with—throughout the United States from early 2020 to mid-2021.

As described in Section 4.2, YEP staff quickly infrastructured care by aligning ICTs, online
activities, and resources to maintain members’ sense of community in response to social restrictions.
Despite caregivers employing ICTs to support membership and shared emotional connections, care
recipients voiced feeling distracted and disengaged when using ICTs, even during early to mid-
2021 when we conducted these interviews. With in-person gatherings limited by extended social
distancing policies, YEP members had to cope with using ICTs to maintain a sense of community.
However, as we expand upon below, these technologies could not replicate the experience of face-to-
face interactions, creating an unideal social space that disincentivized members from participating.

Although caregivers infrastructured care by aligning ICTs and online activities for care recipients
to share their emotional needs, care recipients felt distracted during online participation. When
asked to compare the interactions she had in-person versus online, Sasha (Y02) noted her lack of
focus and attention during COVID-19 when school activities were online:

“... I like it in-person better because I will focus more... [I]nstead of being on my phone
during class, I can actually listen to the teacher... Because it can be really boring. Sometimes,
people don’t answer and then... I’m left to answer the questions, and I get tired very easily,
and... I can’t focus for a long time... Since nobody else is doing the work, I guess I don’t
have to do it either, and I can just be on TikTok” (Sasha, Y02).

Similarly, Elizabeth (P01) expressed distractions from her surroundings that pulled her away
from listening to the prayers and needs of her church peers when meeting over the phone:

“[W]e’re still praying the same, but... [i]n-person... is better... You can easily get distracted
on a phone, especially in your environment... But I feel like, when we’re together in one
room... I feel like the connection is more deeper” (Elizabeth, P01).

At times, the group interactions with others in online spaces became chaotic and disorganized,
making it difficult to feel heard. As a youth who participated in online spaces, Olivia (Y05) explained
why she sometimes felt unheard when talking with YEP peers over FaceTime:

“[Online communication] can be different... [S]ometimes they don’t listen or sometimes...
while I’m talking... there’s people talking over me... On FaceTime, you can see their reaction,
but if it’s a lot of people talking or it’s a lot of noise in the background... then it’s kind of
hard to understand. And then I feel like in-person... [there] could be a lot going on, but it’s
not to the point where you can’t hear them” (Olivia, Y05).

During the pandemic, care recipients perceived technology-mediated communication as less
than ideal compared to in-person interactions. For both Sasha and Elizabeth, external stimuli
distracted them from fully attending to their online activities. As for Olivia, disruptions within
online activities, such as YEP members talking over one another, can create an environment where
recipients feel unheard. With distractions that pull one’s attention away from others, YEP members
may be unattuned to each others’ needs and miss opportunities to affirm and emotionally relate,
hindering the ongoing maintenance of membership and shared emotional connections. Yet, without
alternative means to connect, recipients had to rely on ICTs to maintain their social ties amid the
extended social restrictions imposed by government infrastructure.
Continued distractions and frustrations with technology-mediated communication can make

online participation tiresome and laborious for care recipients, especially when compounded with
psychosocial stressors (e.g., job layoffs and rent increases) from the pandemic. YEP staff, such as
Anthony (S02), understood that constant technology-mediated communication amid an ongoing
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pandemic could feel fatiguing for members; as such, they attempted to create an online YEP
environment where youth did not feel as though they were obligated to work and accomplish tasks:

“[E]ven when we was meeting in-person... [a] lot of it came with the... opportunity that
they can have to be with their friends... but we always tend to get down to the gritty and
get a lot of work done in the process. With it being virtual... [t]hey don’t have that same
social opportunity... [W]e have to make it fun for them... to come in that space... You’re in
front of a computer all day, and now we’re asking you to be in front of there just a little bit
longer... [W]e’re doing a good job of making it not feel like school... Even not even making
it feel like a after-school program is a plus” (Anthony, S02).

For organizations like the YEP, in-person activities had previously required care recipients to put
forth significant work and effort that may be laborious to sustain during an ongoing pandemic. With
psychosocial stressors weighing upon many of the families and distractions with using ICTs, care
recipients may not have prioritized nor desired to attend online activities, especially if significant
effort and attention are required to participate. Acknowledging these difficulties, YEP staff, such
as Anthony, re-aligned the online environment to create a fun and engaging space for youth and
retain attendance, pivoting away from activities that required significant work.

However, by removing these activities, caregivers may have unintentionally removed components
of the YEP’s infrastructure that had facilitated a sense of community. As previously described in
Section 4.1.3, community-building events that influenced care recipients into becoming caregivers
had required time and effort to organize. With YEP staff moving away from event planning, staff
had fewer opportunities to maintain influence and encourage the qualities of care instilled into
recipients. Care recipients like Camila (P02) and Janet (P03)—parent volunteers at the YEP—noted
the lack of community-building events since the beginning of the pandemic:

“We had a event virtual last year, but we haven’t have anything this year [as of April
2021] yet. Probably it’ll get started in upcoming weeks for [YEP’s] Back-to-School Bash”
(Janet, P03).
“... [M]y only sense of belonging is [YEP] and that maybe is not even so much anymore
because it’s virtual. Back when it was in-person, every so often they would have these
nights when you could come and they would engage you in something, maybe have some
kind of presentation or have some kind of culture activity” (Camila, P02).

Community-building events that once facilitated care recipients into becoming caregivers oc-
curred less frequently as social restriction policies limited the kinds of online activities YEP staff
could infrastructure without exhausting and overwhelming recipients. Recipients like Janet and
Camila, who had previously organized these events, felt the lack of community-building events,
with little knowledge of when event-organizing activities would resume. Although community-
building events influenced care recipients to become caregivers, social distancing policies facilitated
by government infrastructure limited what staff could feasibly arrange as online activities while
retaining recipients’ participation. Thus, activities to organize community-building events and
influence care recipients occurred infrequently since caregivers could not feasibly sustain recipients’
participation if they continued to organize activities that required significant time, work, and focus.

4.3.2 Getting Caught by Economic Infrastructure: Financial Instability. As previously discussed in
Section 4.2.2, social distancing policies deleteriously affected the economy, breaking down economic
infrastructure. Because of economic volatility from COVID-19, low-SES communities experienced
rising rent costs and job layoffs. These breakdowns affected many families in the neighborhood,
who financially struggled as businesses laid off workers or reduced employee work hours to cut
costs. To support their families, youth took on part-time jobs or spent more time at home caring for
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their siblings. With additional responsibilities, youth had less time and capacity to participate in
the online activities created by the YEP or reach out to staff for any needs they may have. Anthony
(S02) noted that because youth could not actively participate in the YEP’s online activities, YEP
staff aligned resources and proactively contacted youth, hoping that the support would at least
alleviate some of the stress associated with surviving through a pandemic:

“... [W]ith everything that’s going on... everybody is pretty much playing this game of
survival... Unfortunately, a lot of our teens felt the need to step up... to cut back on the
struggle that their parents are dealing with, so a lot of them are now working in high school
as well. [We’re] [j]ust trying... let them know that, ‘We are here if you need assistance...
We’re not trying to hassle you... [W]e really just want to ensure that we can take as much
stress and load off of your shoulders as possible”’ (Anthony, S02).

Observing youths’ added responsibilities to care for their families, YEP staff did not push them
to participate in YEP activities like organizing community events. YEP staff like Anthony (S02)
understood that youth wanted to enjoy the remaining free time they had:

“[W]hen you [adolescents] finally do get the free time, of course you’re going to... take that
time to enjoy yourself... I just feel like if you’re not seeing a face every day, and you have
other responsibilities, and a little bit more on your plate than normal, and then on top of
that you’re going to always want your free time to... enjoy yourself, it limits the room to
even make the time for it [participating online]” (Anthony, S02).

With the pandemic creating additional financial burdens on low-SES families, staff understood
that youth and parents did not have the capacity to participate in YEP activities. Staff instead
infrastructured care by providing proactive emotional support and financial resources for families
in addition to creating a virtual environment where youth could enjoy themselves while surviving
the pandemic, rather than continue with activities that focused on influencing care recipients (see
also Section 4.3.1). Despite caregivers’ attempts to alleviate their responsibilities and incentivize
participation, recipients focused their time and energy on themselves and their families’ survival.

Financial instability from the pandemic also limited opportunities for care recipients to socialize,
as they prioritized surviving the pandemic rather than continuing to maintain their membership
and shared emotional connections. For instance, Elizabeth (P01) noted a lack of in-person or online
interactions with YEP parents because everyone had to care for themselves and their families:

“... [W]e don’t see each other anymore... I think the only time I saw them last was when we
had a meeting, which was on Zoom... I felt they [conversations with other parents] have
stopped because everybody’s basically doing their own thing. We’re not at the program... I
guess everybody’s just... trying to survive” (Elizabeth, P01).

Similarly, when asked about her relationships with peers during the pandemic, Olivia (Y05)
described the lack of interactions she would have with YEP peers due to their part-time jobs:

“We talk, it’s just rare... [W]e plan things, but it doesn’t really happen... I think most of
the times people are busy with school and I think... most of them work... Because... they
say that they miss [YEP], but I feel like them sitting in the house, I feel like they needed a
distraction other than... school and they chose work” (Olivia, Y05).

Although caregivers integrated ICTs to create a sociotechnical infrastructure that maintained
membership and shared emotional connections (see Sections 4.2.1 and 4.2.3), many care recipients
could not participate in online YEP activities and maintain communication with one another.
According to Elizabeth and Olivia, the additional busyness brought on by work limited recipients’
capacities to participate in the YEP. Although caregivers labored to care for recipients and repaired
the YEP’s human infrastructure to maintain membership and shared emotional connections by
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mitigating financial stressors (see Section 4.2.2), caregivers could not resolve economic breakdowns
beyond their control. Consequently, caregivers could not free recipients from being hemmed in by
the breakdowns of economic infrastructure, such as job layoffs or rent increases.

4.3.3 Getting Caught by Telecommunications Infrastructure: Unreliable Connectivity. Constraints
by telecommunications infrastructure also interfered with the repairs made by caregivers. Many
low-SES families relied on monthly prepaid plans for their phone services. However, if prepaid
plans have lapses in monthly payments, cellular service providers will shut off these services.
Annie (C01) expressed difficulties contacting families during the pandemic because they would
miss monthly payments, have their old phone lines close, and have outdated contact information:

“It can be hard to get in contact with a family... a phone might have gotten shut off...
[because they’re] just on a [monthly phone] contract plan. So it could be shut off... [if]
you didn’t... pay it... [I]f you don’t use email, and your phone shut off, I don’t really know
how to best reach you... And they’re not calling everybody... and telling them that... [T]hat
[shutoffs] happens a lot” (Annie, C01).

When prepaid phone contracts have lapses in monthly payments, providers will close phone
lines, requiring users to open new lines and change their phone numbers. According to Annie,
constant changes in phone numbers prevented her from knowing how to contact and provide
care for recipients. Although some families had alternative communication methods, calls and
text messaging were often the default communication channels for giving and receiving care.
Unless recipients announced changes to phone numbers, caregivers like Annie could not reach
families who may have required care. Difficulties with directly contacting care recipients inhibit
caregiving that maintains a sense of community. As discussed in Sections 4.2.2 and 4.2.3, caregivers
incorporated and relied on ICTs like phone calls and text messaging to fulfill practical needs and
maintained shared emotional connections with care recipients.
Poor network performance (i.e., low bandwidth or high latency) also disrupted technology-

mediated communication and hindered YEP members from maintaining strong social ties with
one another. Despite the local school system providing mobile hotspots for internet access (see
Section 4.2), hotspots have data caps and bandwidth limitations, causing internet speeds to slow
when usage exceeds these limits [20, 54, 83]. And although many internet and cellular service
providers increased data caps and lowered costs for more low-SES families to access the internet,
these changes existed for only a short period of time [18, 26, 77]. Families did not have a long-term
sustainable solution for using online services (e.g., Zoom) that quickly consumed large amounts of
data [108] to participate online without suffering poor network performance from data throttling
and deprioritization [20, 54, 83]. When asked about difficulties in the online learning environment,
YEP staff, such as Kathy (S03), consistently mentioned the unreliability of internet connections
among residents in the neighborhood that deterred youth from attending:

“... [A] lot of the students’ internet connection... goes out all the time. So they get booted
out of the Zoom meeting... [I]t really disrupts working with them... And it’s unfortunate,
because it’s like, we can’t change their internet connection... there was a lot more kids
than the seven or eight that we have [now] on a daily... I think that’s another reason
why some might not even attend online... because they’re like, ‘Well, I’m just going to
continue getting booted out. And then I’m not going to learn anything...’ [Y]ou can’t build
connections if... you literally can’t connect” (Kathy, S03).

Even when care recipients could participate in online YEP activities, poor network performance
limited the quality of interactions one could have online. As later mentioned by Kathy (S03), these
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technical limitations disrupted relational maintenance whenever youth participated in online YEP
activities but needed to have their cameras turned off to tenuously maintain online connectivity:

“... [S]ome of the kids... have not been able to [go through it] as well... because of internet
connections... [T]hey keep getting kicked out [of Zoom] and it’s hard for the kids to build
a relationship with talking to yourself when sometimes... the other students’ cameras... are
not able to be turned on because of the internet connection” (Kathy, S03).

Consistent online disconnections due to poor network performance hindered relational mainte-
nance and participation. Since audio-only capabilities require relatively less network bandwidth
(e.g., [108]), youth could turn off their cameras to maintain their connection. Yet, the subsequent
lack of visual modalities can create a ‘black screen’ environment [106] that interferes with social
feedback and relational maintenance over technology-mediated communication. According to
Kathy, youth became frustrated with these interferences and no longer wanted to participate,
as indicated by the lower online turnout rate among youth. Feeling valued as a YEP member
is difficult if care recipients cannot seamlessly participate in online spaces arranged by staff to
promote membership (see Section 4.2.1). Caregivers had the means to repair the YEP to facilitate a
sense of community; however, as noted by Kathy, YEP caregivers were powerless to directly give
better network performance to care recipients as infrastructuring the network was beyond their
capabilities.

5 Discussion & Future Work
In our study, the human infrastructure of the YEP provided care through an array of activities,
resources, and actors. Care recipients felt cared for as they participated in an infrastructure that
routinely facilitatedmembership, integration, influence, and shared emotional connections. Despite the
pandemic disrupting in-person caregiving, staff repaired infrastructural breakdowns, incorporating
ICTs to rely on a sociotechnical infrastructure for families to receive care online. Yet, care recipients’
commitments to other heterogeneous infrastructures deterred recipients from maintaining a sense
of community. We consider several implications in light of these findings. First, we expound upon
the limitations of receiving care when recipients undergo what Janet Vertesi refers to as “multi-
infrastructural torque” [96, p. 13]. Second, we discuss the limitations of caregiving when relying on
ICTs to repair infrastructural breakdowns. Finally, we carefully consider assets-based design as a
methodology for design researchers to use to sustain a community’s well-being.

5.1 Care Recipients: Too Torqued Out to Care
Our findings suggest that the seams of heterogeneous infrastructures created a double bind for
care recipients, preventing them from seamlessly participating in online YEP activities. Despite
infrastructural repairs, recipients could not disentangle themselves from misalignments among
government, economic, and telecommunications infrastructures that impeded their YEP participa-
tion: families could not feasibly violate social distancing policies, ignore their financial situation, or
afford high-speed networks without additional repercussions to their physical and economic well-
being. Yet, these infrastructures barely sustained recipients’ well-being, instead promoting online
disengagement, financial instability, and unreliable connectivity that excluded recipients’ seamless
access to the YEP’s care. Hindered by misaligned seams but unable to create alignment or escape,
recipients had little recourse but to cope with being entangled and experience multi-infrastructural
torque: the social exclusions produced by the incompatibilities of infrastructural seams [6, 96].
Unable to align these seams, recipients were powerless to seamlessly receive the needed care from
the YEP and were subject to the harms imposed by misalignment as they remained trapped.
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Care recipients were constrained from giving care to their neighbors as they experienced multi-
infrastructural torque. Anthony’s comments about youth finding jobs to support their families
during the pandemic (see Section 4.3.2) indicated that youth could and wanted to care, but their
caregiving was limited to their families’ survival. Despite YEP staff encouraging recipients to care
for their neighbors, infrastructural constraints left recipients with little resources and capacity
to care for their neighbors, aligning with Joan Tronto’s [94, p. 170-171] notion of parochial care:
care that only attends to the needs of those closest to the caregiver. Because care involves a
responsibility to others based on relationship, Tronto recognized care’s insidious potential to
be partial where the needs of those relationally distant are ignored. Whereas commitments to
heterogeneous infrastructures before the pandemic may not have been significant enough to inhibit
recipients’ capacity to care for both their families and neighbors, we suggest that the multiplicity of
misaligned seams during the pandemic compounded to create enough multi-infrastructural torque
to constrain recipients’ caregiving.
The parochial care exhibited by our recipients suggests a lack of care within heterogeneous

infrastructures that barely supported recipients’ basic needs, requiring them to attend to themselves
and their families’ needs. According to Tronto, parochial care is exacerbated by neoliberal politics
that has historically reified infrastructures that provide care that is barely adequate, privatized,
and market-driven in fear that recipients would abuse public care services [95, p. 144–145]. Re-
cipients in our study experienced the neoliberal logics of infrastructures that constrained their
caregiving: online disengagement from a government infrastructure that prematurely eased social
distancing policies to preserve the economy (e.g., [35, 47, 72, 91]), financial instability from an eco-
nomic infrastructure that inadequately disbursed financial relief (e.g., [70, 80, 100]), and unreliable
connectivity from a telecommunications infrastructure that has been historically privatized (e.g.,
[11, 14, 20, 26, 77, 89, 107]). These infrastructures facilitated public services and aid to provide care;
however, the programs did not provide adequate care to protect recipients frommulti-infrastructural
torque. Despite YEP staff nurturing recipients’ caregiving, care can be non-innocent, in danger of
becoming parochial when entangled with the seams of neoliberal infrastructures [64, 94].
Considering our findings, we suggest that care recipients were entangled among misaligned

seams with no way out: recipients depended on government, economic, and telecommunications
infrastructures for their well-being but could not receive proper care from these infrastructures to
participate in the YEP and satisfy their own and others’ care needs. Although previous work in
technology-mediated care in HCI and CSCW suggests that recipients can find care during ongoing
crises [23, 84, 103], recipients in these contexts may not be so strongly committed to heterogeneous
infrastructures and experience a multiplicity of infrastructural constraints that severely inhibited
recipients from aligning seams to receive care. Building on Murphy’s [64] call to unsettle care and
its subsequent application within HCI and CSCW [23, 43, 50], we suggest that future work should
consider using multi-infrastructural torque and heterogeneous infrastructure as theoretical lenses
to further our understanding of care’s limitations as an asset for aligning infrastructural seams and
the systemic inequities that can result when recipients become entangled within political systems
that inhibit their participation.

5.2 Caregivers: Caring Amid a Seam-Ingly Bleak Reality
Our findings also suggest that caregivers’ infrastructuring by incorporating ICTs could not dis-
entangle recipients from the constraints imposed by the seams of heterogeneous infrastructures.
Kathy’s feelings towards youths’ internet problems in Section 4.3.3 emphasizes this point: YEP staff
cared about youths’ lack of quality internet, but the staff’s limited resources could not facilitate
care recipients’ seamless online participation. Whereas previous work has discussed the flexible,
opportunistic, and even subversive aspects of infrastructuring to circumvent constraints imposed

Proc. ACM Hum.-Comput. Interact., Vol. 8, No. CSCW2, Article 357. Publication date: November 2024.



Entangled Amid Misaligned Seams 357:25

by misaligned seams [11, 23, 36, 84, 98], our findings suggest that infrastructuring in this context
may work insofar that seams are not severely misaligned as to retain opportunities to work around
them. Although YEP caregivers also connected recipients to resources external to the YEP (see
Section 4.2.2) to alleviate multi-infrastructural torque, we suggest that the multiplicity of seams
imposed too many constraints that even resources like rental assistance could not help recipients
seamlessly maintain a sense of community [6, 87]. While well-resourced to repair breakdowns in
the YEP, caregivers’ repairs could not account for the misaligned seams that entangled recipients.
We suggest that incorporating technological solutions (e.g., ICTs) can resolve infrastructural

breakdowns; however, in certain cases, such interventionsmay onlywork insofar that infrastructural
seams do not generate severe multi-infrastructural torque. Unless caregivers stitch, weave, and
align infrastructural seams together, the heterogeneity of infrastructures and the misalignment
of their seams may threaten to incapacitate and constrain recipients’ participation and courses
of action (e.g., [6, 87, 96]). Translating our work to HCI, CSCW, and design, our findings should
caution researchers and designers against simple techno-solutionist approaches to solving complex
social problems, for even when technological solutions repair breakdowns within an infrastructure,
other infrastructures may continue to impose constraints, excluding and working against those at
the margins (e.g., [61]). Complementing research that has already cautioned against and critiqued
techno-solutionism within CSCW, HCI, and design [19, 24, 33, 86], our work lends additional
empirical credence to the notion that simple problem-solution design thinking without considering
systemic inequities, barriers, and injustices (i.e., infrastructural seams) can result in technological
solutions that fall short of disentangling those who have already been historically excluded and
marginalized. We call for future work to use heterogeneous infrastructure and infrastructuring as
theoretical lenses to investigate the limitations, sustainability, and impact of technological solutions
for resolving issues of social justice in similar marginalized contexts.

5.3 Design Researchers: Is There a Way Out of These Misaligned Seams?
With care recipients and well-resourced caregivers unable to circumvent or align infrastructural
seams to maintain a sense of community among YEP members, designers with their artifacts may
similarly struggle and fall short of sustainably stitching or working around misaligned seams. In
keeping with Vertesi [96], even if actors can stitch seams into local alignment, alignment is often
temporary and fleeting, quickly becoming misaligned again as soon as actors accomplish their work.
The temporary nature of alignment and the subsequent labor required to constantly re-align seams
hardly affords care recipients the sustained interactions needed to maintain a sense of community
with others [10, 56, 62]. For technological solutions to sustainably support a sense of community,
such artifacts may need to be designed and infrastructured to help care recipients disentangle
themselves from their infrastructural commitments or work around them.
Returning to techno-solutionist critiques within HCI, CSCW, and design, there may be some

precarious opportunities for design researchers to approach the design of artifacts to resolve
multi-infrastructural torque. In critiquing naïve implementations of technological solutions to
solve systemic injustices, Cunningham et al. [19] aptly summarize the techno-solutionist dilemma,
suggesting that so long as solutions are stitched and tied to the very same infrastructures and
systems that exclude and exploit ontological Others (e.g., Blackness), such solutions will ultimately
fall short of including those at the margins and reify structural inequities, perpetuating more
problems (e.g., [39, 61]). To sustainably escape from such a double bind, they suggest designers
“[examine] the solution without the problem” [19, p. 12], rejecting the premise that solutions must
be tied to an issue or need, whether defined by designers or those designed for. To sustainably
include and serve ontological Others, solutions may very well emerge from the strengths and
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capacities of these Others; in other words, solutions emerging from an assets-based rather than a
needs-based approach to design.

An assets-based approach focused on designing around the existing strengths and capacities of a
community may forgo techno-solutionist models that couch community issues and infrastructural
seams as problems that require technical innovations to stitch, align, and resolve. As the original
authors of the assets-based model in community development, researchers John Kretzmann and
John McKnight [49] define assets as a community’s material, social, structural, and skills-based
resources. They contend that rather than adopt a needs-based approach and introduce outside
resources (e.g., technological innovations) into a community to resolve community problems,
low-resourced communities already have untapped and unaligned assets to flourish. Similarly,
assets-based design (ABD) focuses on assets rather than needs, using a design approach akin to
participatory design and community-based participatory research [101, 102]. Whereas these design
methods may still focus on problems and technological solutions [19, 33], ABD does not presume
technological solutions as pre-determined end goals, instead focusing on a solution—technological
or otherwise—that best support these assets [102]. Solutions from ABD are not designed based on
a defined problem but on aligning pre-existing resources within a community.
We suggest that ABD, as a methodology, may resolve some of the limitations of care and

infrastructuring observed in our work by democratically distributing the responsibility of caregiving
across the broader community and opportunistically aligning previously untapped assets. Although
the responsibility to care for the community primarily fell upon YEP caregivers in our study, Xu and
Maitland’s [105] co-design with refugees suggests the potential for ABD to encourage everyone
in the community to care together. Their design and development of a data repository of assets
established a sense of community among refugees and raised their awareness of available assets to
later leverage. These findings suggest that ABD can be a space where community members can
build solidarity [95] and pool assets, relying upon each other in times of need. Contextualizing
ABD to our study, we suggest that neighbors whom YEP staff, youth, and parents served have
assets that can be integrated into the YEP’s infrastructure, infrastructuring routine care that invites
the broader community to contribute democratically towards caregiving. Although misaligned
seams threatened to constrain those marginalized from contributing towards caregiving in this
community, we are cautiously optimistic, observing previous work (e.g., [23, 36, 84, 98]) that has
described moments where actors worked around infrastructural constraints to infrastructure care.
ABD may reveal and align just enough assets to circumvent infrastructural seams that conflict with
care, infrastructuring democratic forms of care for similar marginalized communities.

Nonetheless, we are skeptical about the prospect of ABD as an alternative approach to traditional
methods of designing thinking, for as much as we are optimistic of ABD’s potential to create
openings to work around infrastructural seams, we are wary of the systems and infrastructures
whose misaligned seams have historically oppressed and reified systemic injustices, seeking to
dominate, exclude, and annihilate those that do not conform to the demands and standardizations of
more powerful infrastructures [6, 19, 87]. Our findings suggest that—so long as their being hinges
upon infrastructures for their very survival—care recipients, even with infrastructuring together a
set of assets, may struggle to sustainably disentangle themselves from these infrastructural seams
that continuously work to exclude them. Even though care functioned as an asset that established
and repaired a sense of community in the YEP, families continued to rely upon these heteroge-
neous infrastructures and were excluded from participating online. Under certain circumstances
where actors are hemmed in by a multiplicity of infrastructures, infrastructural seams may apply
significant multi-infrastructural torque, making repairs futile. Yet, we remain cautiously hopeful,
calling for future work to investigate the potential capacity of ABD and its outcomes to facilitate
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flourishing communities, testing the sustainability and power of an assets-based approach to sup-
port marginalized communities’ social and emotional well-being when multi-infrastructural torque
may inhibit low-resourced individuals’ capacities to experience such well-being.

6 Study Limitations
We acknowledge several limitations to our study. First, we interviewed active YEP members but did
not engage with the broader community the program was situated within. Notably, the YEP works
with many Spanish-speaking families in the neighborhood and various community institutions,
expanding the scope of the YEP’s infrastructure. Because of language barriers, disruptions from
the pandemic, and the nature of snowball sampling, we could not connect with other community
stakeholders, limiting our understanding of the human infrastructure and the implications of care on
community members at large. We encourage future work to engage with different subgroups within
a community to understand variations in perspective, especially those historically marginalized,
to further enrich theories of care and infrastructure. Second, semi-structured interviews limit
us to reporting phenomena that our participants perceive. Although we volunteered at the YEP
to contextualize the interview data, our participation may still miss significant interpersonal
interactions and activities in the YEP. Finally, we derived findings from interviews with members of
only one YEP. Our findings around infrastructural breakdowns and repair may not be transferable
to other social contexts or even other YEPs. Nonetheless, our findings are still applicable for
CSCW researchers to understand the lived experiences of those physically separated from their
communities due to crises, scaffolding future work that studies sites of infrastructural breakdowns.

7 Conclusion
The COVID-19 pandemic is certainly not the first crisis, but neither will it be the last. Future crises,
such as the pandemic, will likely continue breaking down critical infrastructures that support
low-SES families, disrupting their well-being, and exacerbating long-standing inequities. In this
study, we aimed to understand how a YEP’s infrastructure supported families during a particular
crisis that disrupted in-person gatherings and to reflect on an equitable approach for designing
future sociotechnical systems for the well-being of marginalized communities. By examining a
YEP’s human infrastructure that cared for youth and parents in a low-SES neighborhood, we
found that activities, resources, and interpersonal interactions scaffolded a sense of community
before the pandemic. Although YEP staff labored to care for youth and parents, this feeling could
not be re-established over technology-mediated communication because of systemic barriers that
interfered with online participation. From these findings, we contribute insights towards limitations
to technology-mediated care when a marginalized community experiences multi-infrastructural
torque and warily call for CSCW design researchers to equitably care for these communities by
focusing on assets rather than needs.
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