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Abstract

Marginalized communities often face interconnected barriers that
undermine well-being, yet design methods rarely explicitly account
for how disadvantages compound or how strengths can reinforce
each other. Building on Capability Sensitive Design (CSD), this
research extends the framework to address corrosive disadvan-
tages—barriers that undermine multiple capabilities—and fertile
functionings—capabilities that positively reinforce others. We ap-
plied this extended framework in a participatory study with new-
comers to Canada. Using capability hierarchy mapping, co-design
workshop, and field study, we identified key capability gaps and
their interconnectedness, surfaced community knowledge, and
translated values into actionable design requirements. Our find-
ings show that explicitly mapping advantages and disadvantages
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enables more targeted, contextually grounded interventions. We
conclude with methodological guidance for applying this approach
to other marginalized contexts in HCI, where designing for equity
requires accounting for how capabilities interact.

CCS Concepts

« Human-centered computing — Collaborative and social
computing design and evaluation methods; Empirical studies
in collaborative and social computing.
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1 Introduction

The Capability Approach (CA) [38, 59] as developed by Sen and
Nussbaum, has been widely used as a human rights approach to
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frame one's capacity for well-being through basic capabilities ev- from this political philosophy have been appropriated in Capability
eryone ought to have. CA o ers a powerful lens for social justice in ~ Sensitive Design. We then summarize the various ways in which
technology design, moving beyond the requirementusfability or prior work has leveraged CSD in the design of technology.

e ciency and towards enabling equitable opportunities for human

ourishing. Capability Sensitive Design (CSD) is one attemptto 2.1 Capability Approach and Capability Theory

operationalize CA in technology desig2§, guiding the transla- The Capability Approach (CA), pioneered by S&8[62 and ex-

tion of high-level capabilities into actionable design requirements. ;o4eq by NussbaunBi 40 47 and others b, 19,52, 0 ers a lens
One of the core ideas that CSD has implemented from the CAis the ¢, 54dressing inequities in marginalized communities. Marginal-

idea of conversion factors, i.e., social, environmental, and personal
factors that enable people to engage in and bene t from opportuni-
ties available to them. CSD and the broader CA have been used to
guide the design of systems for healt69, sustainability 69, and
data ethics §1], especially in contexts involving marginalized or

ized communities are those excluded from mainstream social, eco-
nomic, educational, and cultural life based on race, gender identity,
sexual orientation, age, physical ability, language, or immigration
status B]. Traditional academic approaches can inadvertently re-
- produce stigma and power imbalances, while the conditions of
vulnerable communities [49]. , . _ marginalization themselves may limit the ability of some groups to
CSD can translate abstract well-being goals into concrete design 4 icipate meaningfully in researchfr, 73. According to Sen's
requirements; however, designing for marginalized communities  c4napility Theory, capabilities are what people are actually able
poses inherent challenges due to intersecting disadvantages, diverse ;y 45 and to be§1 These doings and beings, which Sen calls
needs, and complex social determinants. Barriers in one area such ,-niaved functioningtgether constitute what makes a life valu-
as language, mobility, or social connection can compromise other  jpia |n their earlier work, Gigler24 and Kleine 31 applied Sen's
capabilities, creating cascading disadvantages. Existing CSD meth'capability theory to Information and Communication Technnology
ods fail to account for the interdependencies between capabilities, ¢, Development (ICT4D) where Gigler argues that social context
another key idea from the Capability Approach (CA). This limits 4565 matter in digital development, while Kleine's Choice Frame-
the ability of CSD to surfaceorrosive disadvantagespabilities, if work examines how ideologies, systemic constraints, and design
lacking, that exacerbate harm andertile functioningsapabilities choices a ectrealfreedoms. Building on Sen's broader framework,

that, if supported, can unlock additional bene ts [75]. Nussbaum's Capability Theorydg, 38 39 is a more structured ver-
In this work, we explore how CSD can explicitly account for both sion of the Capability Approach that posits that all human beings

corrosive disadvantages and fertile functionings in the design . should be entitled to have ten basic capabilities, such as being able
of technologies for marginalized communities. Building on Jacobs’ ./ ive a normal length of lifespan, maintain bodily integrity, have

capability hierarchy pg with theoretical additions from Wol and ~  ¢ontro] over one's material and political environment, have social
de-Shalit 4, we developed CSD-Cascade, a structured partici-  jiations that are meaningful and respectful, etc.

patory design work ow that translates abstract capability needs Nussbaum emphasizes that capabilities should be understood as
into concrete and implementable design features, while explicitly - e domswhere individuals have the choice of whether or not to
mapping the cascading e ects capabilities or the lack thereof have jjiz¢ the available capabilities: and these freedoms are partly what
on others. Our study explores the use of this new CSD approach in - getermines the extent of one's functioning. For example, imagine
the context of designing, developing and assessing a health naviga- v, individuals: Alice relies on specialized medical equipment to
tion mobile app for newcomers, who often despite given resources, aintain mobility; this not only addresses her medical needs, but
struggle to take advantage of or bene t from the opportunitie37. enables her to pursue her interests, engage in social activities, and

Our core questions are: S lead an independent life. In contrast, Bob, in good health, receives
RQL: How can CSD be adapted to account for corrosive disad- 1, tine healthcare services. According to RobeyB§[ Alice fares

vantages and fertile functionings in marginalized communities?  poyer hecause her healthcare provisions enhance her capabilities
RQ2 What are the lessons learned by applying CSD-Cascadg 0 heyond health and align with her values. This example illustrates
the design, development and evaluation of the Newcomer App? ¢ jimpjication of Capability Theory for service provision well-

Through capability hierarchy mapping in interviews, a co-design  peing is not solely determined by access to services, but by the

workshop, and in- eld evaluation of a developed version of the New- - o sant 1o which the servicesnablendividuals to lead lives they
comer App, we demonstrate how various empirical and technical \5,¢ |t s important to note that Nussbaum's list of ten capabilities

investigations can be conducted using CSD-Cascade. Furthermore, 1< faced some criticism for being paternalistib4 16. This is

we illustrate how design requirements and capability gaps are sur- yientionally kept abstract to allow citizens and stakeholders to
faced and translated into concrete features through research and iyely shape the de nitions of these capabilities for their problem

community involvement. Finally, we discuss our experience as speci ¢ contexts [40].
researcher-practitioners in using CSD as a design methodology
through a structured work ow, and space for future work and  2.1.1 Corrosive Disadvantage and Fertile Functiohingnable
development on the framework. practical applications of Capability Theory, Wol and de-Shalit4]
expand upon the Capability Approach by de nindisadvantage
as a genuine lack of opportunities to exercise one's functionings.
2 Related Work They argue that true capabilities exist when the associated costs,
To provide context, this section describes Capability Approach and including the impact on other functionings, are reasonable, and
Capability Theory in marginalized communities, and how ideas this is context-dependent. Their vision of a more equitable society
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involves not only targeting the most de cient functionings but also
understanding why multiple disadvantages tend to cluster. They
advocate for a society of equals,” where it becomes increasingly
unclear who is the worst o . To achieve this, they emphasize iden-
tifying the least advantaged by comprehending the interconnected
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Jacobs2§ extends the value hierarchy and proposes the use of a
capability hierarchyor CSD practitioners. As an example, in design-
ing a technology for mental health, a path through the capability
hierarchy can be maintain bodily integrity" (capability), have
con dential conversations" (norm), ability to choose between pri-

vate and broadcast messaging in a group therapy platform.” (design
requirement).

nature of their disadvantages.

Wol and de-Shalit further propose a relational approach, with
governments focusing on how patterns of disadvantages are created
and sustained, distinguishing betweeworrosive disadvantagemsat . . . .
exacerbate harm ariértile functioningshat provide additionalben- ~ 2-3  Application of CSD in Practice
e ts [ 79. Corrosive disadvantages represent obstacles that not only Several studies have demonstrated how the Capability Approach
harm individuals directly but also tend to lead to further disadvan- (CA) can serve in HCI as a lens for examining ethical dimensions
tages, thereby restricting their ability to achieve other capabilities. during the early stages of technology development. Prior work
For instance, physical violence is highly corrosive as it impacts has primarily applied CA in evaluations to assess how systems
one's physical and emotional health, sense of safety, security, and in uence individual, collective, or broader societal goalsd. For
mobility [48. Likewise, lack of access to quality healthcare is a example, how technology attributes can develop empowerment
corrosive disadvantage, impacting an individual's health and subse- in marginalized communities through the use of assistive technol-
quently limiting their educational and employment opportunities.  ogy for older adults §] or supporting societal goals in designing
On the other hand, fertile functionings are valuable capabilities that  well-being technologiesg4]. While these e orts highlight CA from
hold intrinsic worth and also promote the development of other im-  a theoretical approach for re ecting on societal impacts, there is
portant capabilities 75. Social a liation is a fertile capability that limited work to apply CSD in concrete design practices to enhance
not only fosters well-being but also leads to additional advantages. user capabilities. One way that CSD has been applied in practice
In practice, when an individual from a low income family gains s through the use of Capability Cards, e.g., Steé4 pnd Jansen
access to a fertile functioning like social a liation through commu- et al. [29, to support discussions about human capabilities in dif-
nity support, it not only enhances their well-being, but also serves ferent problem contexts. Van de Poel et al(f applied capability
as a catalyst for overcoming educational and economic limitations. cards R9 64 in participatory workshops with small-scale farmers

across Spain, Colombia, and Namibia, aiming to support fairer and

. . . more socially just bio-based value chains. The cards helped partici-
2.2 Capability-Sensitive Design pants articulate capabilities they valued, such as economic stability,
Several ideas from Capability Approach and Theory have been environmental stewardship, and social inclusion, thus grounding
operationalized by Jacob2§ into a design methodology, called  technical decisions in local aspirations. Similarly, Gebar<d [
Capability Sensitive Design (CSD). For example, a key tenant of CSD, used customized capability cards with street-connected children
based on Sen'ssg, 58 and Nussbaum's Capability Approaci (), to explore how they perceive and prioritize their own capabilities.
is that the provision of resources/opportunities alone does not These studies illustrate that capability-based tools can successfully
guarantee that people can actually take advantage of them, and bridge the gap between normative theory and participatory practice,

that a host of conversion factors personal factors (e.g., metab-
olism, physical condition, gender, intelligence, technical compe-

and capability cards need to be contextualized.
While the application of CSD o ers signi cant bene ts in tech-

tence), social factors (e.g., public policies, social norms, societal nology design, researchers have identi ed key challenges in real-

hierarchies, power relations introduced by gender/race) and envi-
ronmental factors (e.g., the physical or built environment in which
a person lives, access to transportation, etc.) are required to con-
vert resources/opportunities into functionings, e.g., what people
can achieve in terms of beings and doing&[46 66, 67]. Jacobs'
CSD follows a tripartite methodology similar to Value Sensitive
Design 7 (VSD). In CSD2§, practitioners rst conduct a concep-
tual investigation to select capabilities and identify stakeholders,
then an empirical investigation (e.g. interviews, surveys) to con rm
the conceptual investigation, and lastly a technical investigation to
surface design requirements.

Claassen recommends that CSD practitioners follow the phil-
osopher-investigator" approach ] of actively engaging with real-
world contexts, learning from public debates, and conducting social
scienti ¢ research to identify the capabilities that people value
most. These values can then be translated into technology features
through the construction of a value hierarchy, rst translating
values to norms (i.e., a set of prescriptions for and restrictions on
action), and then translating the norms to design requirements.

world contexts. GebarskiZ3 noted that the abstract nature of
capability cards can present di culties for certain groups, such as
children, unless adapted through long-term engagement. Similarly,
Van de Poel et al.7d highlighted that in marginalized contexts
such as local farmers in Namibia, barriers such as language, trust-
building, and resource constraints can limit meaningful participa-
tion using CSD. However, the most severe limitation of current CSD
practices is the lack of attention towards how capabilities impact
one another. For example, a de cit in one capability (e.g., limited
language pro ciency) can constrain another capability (e.g., trust-
building and control over one's surroundings). In another context,
such as clinical environments, practical constraints, such as limited
consultation time, may restrict the depth of ethical dialogue needed
to fully align rehabilitation technologies with patient goal$f. As
aresult, the current CSD approach fails to reify the very inequalities
it aims to address by focusing on isolated capabilities rather than
the linked, cascading nature of well-being challenges.

Overall, these studies demonstrate both the promise and the lim-
itations of CSD in practice. While capability cards and related tools



CHI 26, April 13 17, 2026, Barcelona, Spain

make the framework actionable in participatory design, current
applications often lack clear guidelines for iterative engagement,
contextual adaptation, and usability re nement. These limitations
motivate our work to extend CSD by explicitly incorporating corro-
sive disadvantages and fertile functioningg4, enabling designers

to capture systemic interdependencies across capabilities and iden-

tify both constraints and enablers of well-being in marginalized
communities.

2.4 Participatory Design Methodologies in HCI

CSD is arelatively nascent design methodology, compared to Partic-

ipatory Design (PD), which has been applied more widely to design
activities involving marginalized or equity-deserving communities.
The history of PD in HCI began in Scandinavia wi€@ooperative De-
sign focusing on decision-making, democracy and power in work
environments with trade unions1(. Research adopting PD tends
to use the methodology in exploratory ways (i.e. understanding
users' experiences), in the design of novel solutions (i.e. involving
participants either throughout the whole process or as an evalu-
atory step), or as a philosophical or methodological framing for
their own approaches to research(j. PD has been used with a
variety of marginalized or equity-deserving groups such as women
and gender minorities4], immigrants and newcomers20, 37, and

the LGBTQ+ community 25. At its core, PD involves granting

a ected communities a voice in shaping design decisions impact-
ing themselves $0. Involving community voice in PD or HCI

Maocheia-Ricci et al.

Our work ow begins in a similar manner to Jacobs' conceptual
investigation 2§. First, stakeholders are identi ed: the marginal-
ized community of focus (e.g. newcomers and refugees, people
with a Disability, etc.), acting as the direct stakeholders, and other
relevant groups to the community (e.g. supporting organizations,
governmental bodies, etc.) as indirect stakeholders. During this
phase, we also identify an initial list of needs and challenges faced
by the community through prior literature. With this preliminary
information, Nussbaum's4J initial list of capabilities are revised
and adapted to the community at hand.

After the initial capabilities are determined, an empirical in-
vestigation is held to rst involve the community of interest and
stakeholders. Individual interviews or focus groups with commu-
nity members can act as a starting point for exploratory studies to
determine where more conceptual work is needed. This community
involvement should be aimed at de ning variouwsapability charac-
teristics similar to what Jacobs describes as norms. In CSD, norms
are prescriptive objects, where the speci cation of a norm drawn
from a capability is what adds additional context from the com-
munity onto the abstractness of capabilitie®d. Van de Poel $§
further describes end-norms as those important to design; norms
referring to the objectives, goals, or constraints in the creation of de-
sign artefacts. In CSD-Cascade, these are surfaced as the following
characteristics: (1¢apability prioritiesoutlining what the greatest
needs and gaps communities have with their capabilities, (2) capa-
bilities expressed asorrosive disadvantagasdfertile functionings
through the lack or realization thereof, and (3) tikenversion factors

for Development (HCI4D) processes informs researchers about a required to transform a capability into a functioning.

community's context, understanding and empathizing with a com-
munity's lived experiences, and with su cient trust built, grants
researchers access to a community's local knowledgf# However,
conducting PD with equity-deserving groups has been criticized for
failing to adequately respond to privilege and power in its current
conception R7] and faces issues with respect to inclusio?d]. In
response, Harrington et al2[7/] encourages researchers to further
engage with their communities on the community's terms, consider
historical barriers to research, and emphasize the community's own
metrics in evaluation. Elsayed-Ali et al2] further discuss strate-
gies to make PD more inclusive for these communities, focusing on
creating comfortable shared spaces and nding common ground be-
tween researchers and participants. By adopting a CSD approach in
our research, we both expand on work practising PD with marginal-
ized groups and aim to respond to contemporary criticisms of PD
through the methodology.

3 CSD-Cascade: A Proposed CSD Work ow for
Marginalized Populations

Jacobs' 29 tripartite methodology gives an outline for research
practitioners to actualize CSD; however, there is no standardized
work ow used in practice. Thus, building o of Jacobs' CSR§

with theoretical additions from Wol and de-Shalit74, 75 and
practical additions from participatory studies using the Capability
Approach R9 64, we propose a novel standard work ow to apply
CSD in technology design for the context of marginalized commu-
nities (Figure 1) that take into account inter-dependencies between
capabilities.

With a richer understanding of the community's capability char-
acteristics, the design requirements can then be de ned. These
design requirements are then checked back on the norms and capa-
bilities determined from prior investigations to con rm they satisfy
the current understanding of stakeholders' needs. Afterwards, the
design requirements are evaluated through further community
involvement in a technical investigation: prototype or proof-of-
concept evaluations, in- eld or diary studies, etc. This process is
intentionally iterative, where after characteristics have been de-
termined from an initial set of interviews, they can be further
re ned through additional empirical investigations (e.g. co-design,
town halls). After evaluating design requirements through a tech-
nical investigation, the cycle can be restarted and adapted to sub-
communities and more.

This work ow takes inspiration largely from Jacobgapability
hierarchy[2§, a modi cation of Van de Poel's§§ value hierar-
chy, initially proposed by Oosterlakerdf]. In Jacobs' hierarchy,
capabilities are translated to norms and norms to design require-
ments through the process of “speci cation': design requirements
ful Il the norm and norms ful Il capabilities “for the sake of' each.
This translation process involves verifying that the norm or design
requirement is both appropriate and su cient at addressing the
capability or norm within the community context§g. Engaging
in translation allows researchers to go from abstract notions to
concrete features incrementally and arrive at a state in which pro-
totyping and further community involvement can be done.

Justi cation. Value-Sensitive Design (VSD) and Capability-Sensi-
tive Design (CSD) share a commitment to embedding ethics in
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Figure 1: Our proposed work ow for CSD-Cascade, building upon Jacobs' capability hierarchy [

disadvantages and fertile functionings from Wol and de-Shalit [
for future iterations.

technology, but they diverge in how to de ne and operationalize
the object of ethical concern. Jacob&§ notes how VSD focuses

on abstract values (e.g., autonomy, privacy), creating challenges in:
(1) obscuring the voice of the practitioner, (2) mutually con ating
what is valued by stakeholders with whatughtto be valued, and

(3) lacking a normative foundation to manage value trade-o s. In
adapting Nussbaum's Capability ApproacB9 as a normative
basis for ethics, Jacobs' CSD accounts for these pitfalls by granting
practitioners a source of theoretical justi cation for values and their
con icts.

However, CSD as a methodology actively faces challenges around
capability su ciency (whether design requirements are su ciently
accounted for by norms; e.g., how much autonomy/privacy is eno-
ugh?), capability con icts in design requirements, and multistability
(i.e., the same capability can take on di erent, sometimes incompat-
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28] to include corrosive

74, 75] and give a structured set of steps to the design process

make it di cult to translate norms into concrete design require-
ments, especially in marginalized settings.

Jacobs argues that CSD practitioners are able to address the
problem of su ciency though iteratively retracing the capability
hierarchy through conceptual, empirical, and technical investiga-
tions and stakeholder consultation. Our work ow accounts for this
by introducing iterative re ection: after design requirements are
created from ndings, and checked against the various characteris-
tics, the process enables further community consultation to further
re ne characteristics, or even the wording used for capabilities if
needed. Su ciency is also achieved by enforcing evaluation through
a technical investigation such that design requirements are checked
against characteristics, and additional empirical investigations can
take place if su ciency is not met.

With respect to capability con icts and multistability, we claim

ible, meanings across contexts and stakeholders). For example, inour addition of corrosive disadvantages and fertile functionings

community health technologies, autonomy may be interpreted by
clinicians as encouraging independent self-management, while for
recent immigrants it may mean having culturally trusted guidance
rather than making decisions alone. These shifting interpretations

aids in managing these challenges. By seeking out these concepts in
empirical investigations, practitioners are able to draw out the un-
named relationship between capabilities that they were not aware
of prior. By having these disadvantages and advantages named,
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practitioners can more easily understand and visualize where capa-
bility con icts in design requirements arise.

4 Case Study: The Newcomer App

In this section, we describe a case study of using the CSD-Cascade

method on the creation of the Newcomer App, a resource navigation
mobile app for newcomers.

4.1 Designing for Newcomers

Research demonstrates that immigrants are generally healthier than
the local population upon arrival; however, across every immigra-
tion category, the longer they live in the country, the more their
health deteriorates. This phenomenon of arriving with a health
advantage and losing it over time is called the Healthy Immigrant
E ect" (HIE) [12, which has been found in North America, Europe
and Australia P, 30, 35 63. Diverse factors contribute to declining
health outcomes among immigrants, such as income levels, o cial
language pro ciency, circumstances of arrival (e.g., refugees who
experienced oppression, con ict, violence and persecution), unfair
treatment or discrimination, health literacy, ability to integrate, and
secure meaningful and ful lling employmentq1. In applying the
HIE, we recognize that this phenomenon is not uniform across all
newcomer groups. Our participant recruitment considers nuanced
stories of individuals with di erent migration circumstances (im-
migration pathways), socioeconomic status, language pro ciency,
country of origin, etc.

These reasons motivate us to design the Newcomer App, a re-
source navigation mobile app for addressing social determinants of
health, and using our CSD-Cascade approach throughout the design,
development and evaluation process. This project, supported by a
local non-pro t partner organization, spanned two years between
May 2023 and April 2025 from conceptualization to eld deploy-
ment, and involved participatory design with newcomer-serving
organizations and over 100 newcomers in 9 di erent languages. In
this section, we will describe the study phases, participants, and our
experience applying CSD-Cascade to di erent phases of creating
this technology.

4.2 App Overview
The Newcomer App is a multilingual app for both Android and iOS,
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There is another option in the ask feature where users are able to
chat in real-time with another person in their respective preferred
language. Finally, the saved tab (Figure 2e) allows users to save any
posts for future references and displays statistics about addressed
capabilities (i.e., capabilities that newcomers have considered, ei-
ther through planning or reading/saving posts).

4.3 Study Phases and Participants

The Newcomer App was created through multiple stages, includ-
ing a semi-structured interview with newcomers (Phase 1a) and
representatives from health and social service providers (Phase 1b),
co-design session with both newcomers and representatives from
newcomer-serving organizations (Phase 2) and an 8-week in- eld
evaluation (Phase 3).

We conducted a conceptual investigation to identify stakehold-
ers and revise our initial list of capabilities. We determined our
primary community would be newcomers within the region our
partner organization supports, further de ned as those who are 18+
and immigrated to Canada in the last 5 years. Indirect stakehold-
ers for this project were determined to be members of settlement
agencies and health or social service organizations that support
newcomers in the recruitment region. Newcomers were recruited
primarily through yer distribution at places newcomers generally
visit or seek support (e.g. settlement agencies, community centers,
medical clinics, places of worship) and in-person events targeted
towards newcomers (e.g. Newcomer Family Days, Multicultural
Festivals, Information Nights, English Conversation Circles). To
converse with participants who speak little to no English, we used
an on-demand interpretation service called VOYGE][during the
recruitment process and hired professional interpreters to attend
the interviews.

Both newcomers and organization representatives were recruited
to take part in semi-structured interviews (Phase 1). For Study 1a,
we interviewed 50 newcomers (male = 17, female = 32, 1 prefer
not to say) from 18 countries and 9 immigration pathways (i.e.,
the formal legal process, such as the Refugee Settlement Program,
Study Permit, etc.). One limitation of this study is the gender im-
balance in our sample, produced by a self-selection bias of our
recruitment strategy. Our participants included protected persons,

designed as a resource navigation and planning tool, keeping the 12 permanent residents, temporary resident workers and students.
capabilities contextualized for newcomers and their corresponding We conducted the majority of our sessions in small groups (18
categories at the core of the design. The app was programmed using sessions, 2-3 participants, 2 hrs), while the remaining were con-
React Native and Django, and supports ten languages through the ducted one-on-one (13 sessions, 1 hr). For the group interviews, we
integration of Meta's Seamless language model [7]. clustered participants of similar ethnicity and language to leverage
The home tab displays a welcome message on the top, an up- common cultural ground and build trust during these sessions. For
coming days of signi cance, easy access to key phone numbers and Study 1b, we interviewed 16 members of 13 organizations who
websites useful for newcomers (Figure 2a), and a list of posts regard- primarily support newcomers. We conducted the majority (14) of
ing tips, events, and organizations. The search tab (Figure 2b) allows the interviews in a one-on-one format (1 hr) and one session with
users to search for all services, events, and activities by through two participants (2 hrs), all in English. Prior to the interview, each
a directory or a search bar in their own language. The plan tab participant read and signed a consent form, and answered a short
enables users to create customized plans without or with assistance demographic survey. All interview sessions were audio-recorded.
from a chatbot (Figure 2c). The ask tab allows the users to ask a We began the interviews by asking participants to describe their
chatbot open-ended questions, discuss one of their planned actions, background and general experiences as newcomers or organization
or learn more about an event, organization, or activity (Figure 2d). members serving newcomers.
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