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Abstract

Newcomers transitioning to a new country face many challenges, and their well-being is im-
pacted due to unfamiliarity with self-navigating in a new environment. This thesis explores
how Capability Sensitive Design (CSD) can be operationalized to guide the end-to-end de-
sign and evaluation of technologies that support the well-being of newcomers during life
transitions. While the CSD framework has recently been investigated in Human Computer
Interaction (HCI) for its ethical focus on supporting what individuals have reason to value,
there remains a gap in how it can be translated into concrete, scalable technology design
processes. To address this, we present a multi-stage methodology that includes formative
interviews, co-design sessions, prototype development, and a longitudinal eld study to
evaluate the application prototype.

We begin by mapping the lived experiences of newcomers using a capability-oriented
interview protocol and with the use of a capability board to surface valued goals and chal-
lenges. This informed a co-design process using modi ed capability cards, where both
newcomers and organizational stakeholders ideated design features aligned with the ten
central capabilities. Drawing on these insights, we developed the Newcomer App a mul-
tilingual mobile platform o ering four core features: goal-oriented planning, capability-
aligned suggestions, resource search and browsing, and re ective tracking. We evaluated
this platform in an eight-week eld study that included in-app activity logging and post-
study interviews. Our ndings show that newcomers were able to identify capability-aligned
goals which they found helpful, translate them into intentional plans, and re ect on both
their achievements and the conversion factors that in uenced outcomes. Importantly, we
observed how CSD-informed features constructed self-discovery, increased agency, and fa-
cilitated social contribution, particularly in the capabilities of social connection, emotional
well-being, and community participation. The study also highlighted the importance of
contextual and social barriers in determining whether users could turn suggestions into
meaningful actions.

This thesis contributes an operational model for applying CSD across the full design
lifecycle, o ering insights for researchers and practitioners. By translating ethical com-
mitments into deployable technologies, our work extends prior research in HCI and design
social justice, demonstrating how technologies can support equitable pathways toward well-
being for marginalized groups, such as newcomers in navigating complex transitions.
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Chapter 1

Introduction

Newcomers, who are immigrants and refugees, play a signi cant role in shaping the popula-
tion and identity of a country. According to Statistics Canada (2016), immigrants represent
21.9% of the total population of Canada [19]. The federal government recently set a new
record-high target for immigration, aiming to welcome 500,000 new immigrants per year
by 2025 [21], but also recently curtailed immigration levels with stabilization of population
growth and the housing market as key motivations for this change [45].

Research demonstrates that immigrants are generally healthier than the Canadian-born
population upon arrival, however, across every immigration 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" [18, ], which
has not only been found in North America but also in Europe and Australia [68, 10, , 53]
Diverse factors contribute to the decline in health outcomes among immigrants, such as
income levels, o cial language pro ciency, circumstances of arrival (e.g., refugees who expe-
rienced oppression, con ict, violence and persecution), unfair treatment or discrimination,
health literacy, ability to integrate and secure meaningful and ful lling employment [126].
Prior research shows there are various social, cultural, and structural barriers that hinder
newcomers from fully participating in their new communities [2].

To address these challenges, researchers have shared how technologies such as social
media and online forums can act as mediators. However, to enhance the abilities of new-
comers and to regain their sense of agency, connection, and ful llment of their abilities
within the new environment, there is a lack of technical solutions that can help newcomers
to rebuild their lives with a positive mindset.

To provide a new perspective on newcomer health challenges, this thesis uses Capability
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Sensitive Design (CSD) [47], a framework derived from Value Sensitive Design (VSD) [37]
and Capability Theory [66, 76, ], to inform and evaluate the design of a technological
solution for access to health and social services. Capability Theory is a political philosophy
and human rights theory grounded on the premise that all human beings are equal and
entitled to have ten basic capabilities, e.g., to have a complete and satisfying life into old
age, good health, control over one's material and political environment, social connections,
etc.

There are a few key ideas behind Capability Theory. The rst idea isonversion fac-
tors, factors that make it more likely for people to take advantage of certain resources
or opportunities. Often, simply providing resources or opportunities is not su cient to
ensure well-being. Newcomers often express a desire to independently manage their in-
tegration journeys but face obstacles that prevent them from doing so. For instance, a
healthcare program may o er free medical check-ups for newcomers, but if a newcomer
lacks transportation, childcare, or an understanding of the healthcare system, they may
still be unable to access these services. The conversion factors here include personal (e.g.,
language skills, education), social (e.g., discrimination, community support), and environ-
mental (e.g., transportation, accessibility) conditions that in uence whether an individual
can transform available resources into meaningful outcomes.

The second idea is that capabilities are also intricately dependent on one another a
weakened capability can negatively in uence many other capabilities, causirgrrosive
disadvantagesand a strengthened capability can in turn boost many other capabilities,
leading tofertile functioning. Likewise, it is important for newcomer-serving organizations
to consider these conversion factors in their service delivery. For example, by o ering a
discounted bus pass and on-site child care, service organizations are providing the enabling
conditions for a newcomer to take up regular exercise such as on- or o -site swimming.
In this thesis, the term “newcomer' refers to individuals who migrate to a new country,
whether as immigrants or refugees.

These concepts give rise to two assumptions underlying this work: that (a) conversion
factors need to be explicitly supported before newcomers can take advantage of available
resources/opportunities, and (b) addressing fertile capabilities may be most impactful,
because they can in turn positively impact many other capabilities. With these assumptions
in mind, this work focuses on the following thesis statement:

Capability Sensitive Design (CSD) approach can be used throughout a tech-
nology development cycle to allow designers to identify conversion factors and
fertile capabilities in a personalized way, map resources that can enhance con-



version factors, and design functionalities that enable newcomers to take con-
crete and bene cial actions towards improving their capabilities during their
transition to a new country.

To defend this statement, the remainder of this dissertation addresses the following
research questions:

RQ1: What are the most important conversion factors and fertile capabilities in the
newcomer settlement context?

RQ2: What technology interventions can help newcomers develop agency towards ad-
dressing their own capabilities?

RQ3: How can CSD be adapted to guide the end-to-end design of a capability-centered
resource navigation system for newcomers?

1.1 Research Scope

In this thesis, | explore how CSD can be applied to design technological solutions that can
address social determinants of health for newcomers. By framing this challenge through the
lens of capabilities, this thesis examines the conversion factors such as individual skills,
societal norms, and environmental conditions that in uence the transformation of avail-
able resources into meaningful outcomes. The broader perspective lies in describing the
process of designing and evaluating a mobile app, called the Newcomer App (Figure 5.8),
that can be helpful to support equitable access to well-being by helping individuals navigate
social determinants of health. This e ort is grounded in a social justice approach, which
recognizes that fair access to opportunities and support systems is essential for individuals
to lead lives they have reason to value. By addressing disparities in access to health, educa-
tion, and social resources, the app seeks to mitigate systemic barriers faced by newcomers.
Capability Sensitive Design was used throughout the design process including problem
nding, feature de nition, prototype design, system development, and eld evaluation to

align technological interventions with users' real freedoms.

1.2 Thesis Overview

This thesis contributes to the growing eld of Capability Sensitive Design (CSD) through
the exploration of a nuanced understanding of capabilities and the possibilities and limi-
tations of designing interventions to enhance them. Below is a summary of each chapter.
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Chapter 2: The topics relevant to the idea of Capability Sensitive Design and technolo-
gies related to supporting newcomer settlement.

Chapter 3: A qualitative study that explored newcomers' important capabilities and
conversion factors toward their well-being. By focusing on the well-being of newcomers, this
work highlights the importance of bypassing the systemic barriers and individual conversion
factors that in uence their ability to transform resources into meaningful outcomes.

Chapter 4: | introduce an ideation-based method to generate capability-based planner
for newcomers, speci cally a digital journaling tool guided by newcomer-speci ¢ goals and
priorities based on a list of capabilities for well-being.

Chapter 5: | describe the process of using Capability Sensitive Design (CSD) as a
method from the beginning to the end of a technology design cycle and share the challenges
of designing using capabilities.

Chapter 6: | present a eld study of a resource navigation application to explore the dif-
ferent approaches newcomers take to address their conversion factors, speci cally through
navigation-based interventions and goal-setting. By framing as capability-based interac-
tions, the research underscores the value of supporting individuals in identifying, accessing,
and utilizing resources and opportunities that contribute to their physical, emotional, and
social well-being.

Chapter 7: | discuss how CSD can be generalized with the implications and open ques-
tions to move forward, and conclude with future research directions.



Chapter 2

Related Work

This thesis builds on three areas of research: (1) capability and well-being, (2) capability-
based goal setting during life transition, and (3) operationalizing Capability Sensitive De-
sign (CSD) to design and evaluate technology.

2.1 Capability and Well-being

We rst begin with background information related to social determinants of health for
newcomer integration, the Capability Approach and Capability Theory, followed by exam-
ining the concepts of corrosive disadvantages and fertile functionings in shaping well-being,
and discuss Capability-Sensitive Design (CSD) as a methodology for applying these ideas
in technology design for newcomer well-being.

2.1.1 Social Determinants of Health and Newcomer Integration

Social determinants of health (SDoH) are factors beyond medical care that impact peo-
ple's health and well-being [65, 91, 92]. Arguably, SDoH factors and their e ects are more
acute/pronounced for newcomers, as they need to quickly adjust to their new environment.
Analyzing research on immigration over the last decade, Sabie et al. [98] and Kruger et
al. [56] highlight the importance of deploying non-traditional methodologies for contextual-
izing health by understanding immigrants' daily lives. Holistic integration should address
social factors (e.g., social connection, community welcome, adaptation of policies and ser-
vices), interactional factors governing how individuals t within a context (e.g., language,
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cultural and functional integration), and subjective factors (e.g., sense of belonging, safety
and security) [129]. Other integration strategies include place-based policies [128], ser-
vices targeting food insecurities, unemployment, language barriers and healthcare [49, 72],
as well as measures for fostering social connection, such as arranging for initial stay in
housing with people from a similar background [70].

These social determinants highlight the need for design approaches that not only address
structural barriers but also expand the real opportunities individuals have to lead lives they
have reason to value an essential step toward supporting newcomer well-being.

2.1.2 Capability Approach and Capability Theory

The Capability Approach, as developed by Sen in economics and Nussbaum in philoso-
phy, o ers a holistic framework for assessing human well-being by shifting the focus from
traditional indicators, such as quantities of resources and accessible goods, to individ-
uals' capabilities. While Gross Domestic Product (GDP) and Gross National Product
(GNP) per capita have traditionally been used to measure a country's welfare, in 1980,
Sen [108, , , ] pioneered the Capability Approach, which was further developed
by Nussbaum [66, 78, 79, 81] and many other scholars [28, 6, 95]. Within this framework,
development is viewed as the process of expanding capabilities, or giving individuals the
freedom to realize more and better functionings [35].

According to Sen, capabilities are what people are actually able to do and to be." [108]
These doings and beings, which Sen calshieved functioningstogether constitute what
makes a life valuable. Nussbaum's Capability Theory [66, 76, 77] is a more structured
version of the Capability Approach that provides a comprehensive framework for evaluating
human well-being based on capabilities. According to this theory, all human beings are
morally equal and deserve a life worth living. They are also entitled to have ten basic
capabilities, such as being able to live a normal length of lifespan, maintain bodily integrity,
have control over one's material and political environment, have social a liations that are
meaningful and respectful, etc.

Nussbaum emphasizes that capabilities should be understoodfeeedoms where indi-
viduals have the choice of whether or not to utilize the available capabilities; and these
freedoms are partly what determines the extent of one's functioning. For example, a So-
mali refugee and an Irish hunger striker are both severely undernourished, but the Irish
hunger striker can be considered as having better functioning because he/she is exercising
a choice in fasting to achieve a political purpose. [105]. As another example, imagine two
individuals: Alice relies on specialized medical equipment to maintain mobility; this not
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only addresses her medical needs, but enables her to pursue her interests, engage in social
activities, and lead an independent life. In contrast, Bob, in good health, receives routine
healthcare services. According to Robeyns [96], Alice fares better, because her healthcare
provisions enhance her capabilities beyond health and align with her values.

These examples illustrates the implication of Capability Theory for service provision
well-being is not solely determined by access to services, but by the extent to which the
servicesnableindividuals to lead lives they value. It is important to note that Nussbaum's
list of ten capabilities has faced some criticism for being paternalistic and bypassing demo-
cratic processes or public reasoning [25, 22]. In response to this criticism, Nussbaum argues
that the list of capabilities is kept intentionally abstract to allow citizens and stakeholders
to actively shape the de nitions of these capabilities for their problem speci ¢ contexts [78].

2.1.3 Corrosive Disadvantage and Fertile Functioning Towards Well-
being

To enable practical applications of Capability Theory, Wol and de-Shalit [131] expand
upon the Capability Approach by de ning disadvantageas a genuine lack of opportu-
nities to exercise one's functionings. They argue that true capabilities exist when the
associated costs, including the impact on other functionings, are reasonable, and this is
context-dependent. Their vision of a more equitable society 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 0. To achieve this, they emphasize identifying the least advantaged by
comprehending the interconnected 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 between
rosive disadvantagethat exacerbate harm andfertile functionings that provide additional
bene ts [132]. Corrosive disadvantages represent obstacles that not only harm individuals
directly but also tend to lead to further disadvantages, thereby restricting their ability to
achieve other capabilities. For instance, physical violence is highly corrosive as it impacts
physical and emotional health, the sense of safety/security and mobility [88]. Likewise,
lack of access to quality healthcare is a corrosive disadvantage, impacting an individual's
health and subsequently limiting their educational and employment opportunities. On the
other hand, fertile functionings are valuable capabilities that hold intrinsic worth and also
promote the development of other important capabilities [132]. Social a liation is a fertile
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capability that not only fosters well-being but leads to various advantages. In practice,
when an individual from a low income family with limited access to quality education (a
corrosive disadvantage) gains access to a fertile functioning like social a liation through
community support, it not only guides to support for their well-being. This also opens up
a new paradigm to explore how these ethical values can be integrated into design.

2.1.4 Capability Sensitive Design

One of the most prominent ethics by design approaches is Value Sensitive Design (VSD):
a design methodology that aims to address and account for values in a principled and
systematic manner throughout the technical design process [38]. However, despite being
a highly promising approach to ethics by design, VSD has been criticized for not providing
enough practical guidance in actual design processes; as well as for taking stakeholder
values as leading values in design processes without questioning whether these stakeholder
values should be valued; and for not being able to provide normative justi cation for
making value prioritizations and trade-o s in the design process [47, 48].

In recent years, many researchers have tried to complement VSD by adding other mid-
level ethical theories. For example, Van Wynsberghe [125] connected VSD with care ethics,
and later Cenci and Cawthorne [22] added a capability-based approach to ethics. Finally,
Jacobs [47] proposed a framework called Capability Sensitive Design (CSD), which com-
bines VSD [37] and Nussbaum's Capability Theory [80, 82]. CSD focuses on enhancing
users' real opportunities to pursue lives they have reason to value. A key tenant of CSD is
that the provision of resources/opportunities alone does not guarantee that people can ac-
tually take advantage of them, and that a host of conversion factors personal factors (e.qg.,
metabolism, physical condition, gender, intelligence, technical competence), social factors
(e.g., public policies, social norms, societal hierarchies, power relations introduced by gen-
der/race) and environmental factors (e.g., the physical or built environment in which a per-
son lives, access to transportation, etc.) are required to convert resources/opportunities
into functionings, e.g., what people can achieve in terms of beings and doings. The impor-
tance of addressing conversion factors were mentioned by both Oosterlaken [86, 87] and
Toboso [117, ]

Claassen recommends that CSD practitioners follow the philosopher-investigator” ap-
proach [26] of actively engaging with real-world contexts, learning from public debates, and
conducting social scienti ¢ research to identify the capabilities that people value most, in
line with Nussbaum's approach to open discussion and adaptation. These values can then
be translated into technology features through the construction of a value hierarchy [123],



Figure 2.1: The Capability Hierarchy at the top level are the core capabilities that are

in uenced by societal norms, which shape expectations, access, and constraints. Design
requirements emerge from each norm to create interventions that support and enhance
capabilities [47].

rst translating values to norms (i.e., a set of prescriptions for and restrictions on action),
and then translating the norms to design requirements. The translation from abstract
values to speci ¢ norms adds context or domain-speci ¢ considerations, and the adequacy
of this translation is assessed based on whether the norms su ciently encompass, engage
and respond to the values [122, ]. Jacobs [47] extends the value hierarchy and proposes
the use of acapability hierarchyfor CSD practitioners (see Figure 2.1). As an example, in
designing 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 private and broadcast messaging in a group therapy platform.” (design
requirement)

As the goal of this thesis is to support newcomer well-being using CSD, building upon
its foundations, we now turn to how these principles can be practically applied through
capability-based goal setting, particularly during newcomer life transitions.

2.2 Capability-based Goal Setting During Life Transi-
tions

In this section, we explore how goal setting with an underlying CSD framework can help
individuals, such as newcomers, support their well-being.
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2.2.1 Understanding Life Transitions and the Need for Support

According to Bridges, a life transition is not merely an event, but the innere-orientation

and self-rede nition that people go through" [14]. Some researchers view life transitions
asturning points [58] within the developmental framework. These turning points can lead

to changes (e.g., changes in relationships, roles, routines, and wellness) as a result of a
planned or unplanned event or a crisis. Adapting to new circumstances and identities
can result in personal growth and development [67, ]. A study by Brammet al. [12]
found that coping skills consisting of support networking, cognitive restructuring, problem
solving, and stress management are key to determining the emotional intensity of the
transition. The study also found that perceiving the event as a normal part of living can
help to alleviate the stress of the transition. Other studies found that immigrants who
move to a new environment from their home country require optimism [16], a positive view
of self [57], and engagement in compassionate interactions (such as caring for others) [89]
as useful coping mechanisms for transition.

Although these studies have looked at general coping strategies of people going through
a life transition, self-understanding of one's impacted capabilities was not a primary focus,
even though this knowledge can be crucial during the time of transition. In addition,
how people prioritize and address the a ected capabilities can be quite individualized,
resulting in di erential e ects on well-being depending on the individual's values, beliefs
and background. This thesis aims to explore how newcomers take action by setting goals
to address capability gaps during life transitions, particularly through an open-ended task
of action planning.

2.2.2 Applying Capability-Based Approaches to Goal Setting

Grounded in the Capability Approach, setting goals during life transitions requires identi-
fying not just immediate needs but broader aspirations, focusing on expanding individuals'
real freedoms to achieve the lives they value. According to Latham and Locke [62], goal-
setting is a form of self-regulation, where conscious human behaviour is purposeful [and]
regulated by the individual's goals . One theory suggests that newcomers try to achieve
three basic goals maintenance of heritage culture, participation in the host society, and
maintenance of psychological and physical health [99]. Several motivational strategies have
been developed to help individuals in setting achievable goals and working toward them.
One such strategy is Mental Contrasting (MC), which links people's desires to the barriers
that hinder their realization [85]. Through MC, individuals identify a wish and explore it

by vividly imagining the best possible outcomes of achieving it. Similar to this approach,
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we use a capability-based re ective journaling approach to set goals that promote a list
of capabilities essential for human well-being. This approach can assist individuals to
not only think about abstract goals but also to set capability-centred goals by identifying
their priority capabilities and actively addressing them through processes of re ection and
commitment to actions.

2.2.3 Using Re ective Journaling toward Positive Action

Digital journaling is a key component of re ective journaling, where users can document
their experiences, taking concrete actions to address capabilities. During life transitions,
people's sense of well-being often declines, and research has found that journaling can be an
e ective tool to promote positive thinking and improve mental well-being [55, 33, 93, 52]. In
addition, re ecting and journaling stressful negative events can increase greater awareness
of their positive bene ts (i.e., the silver lining") [121]. Compared to analogue journals,
digital journaling tools incorporate the use of technology and can help users manage their
well-being by programmatically encouraging positive thinking and self-re ection [51, 74, 9].
Prior work in HCI has explored a variety of methods to enhance analogue journaling
practices through the use of technology. For example, data-enabled journaling tools that
prompt users to annotate visualizations of collected physiological data have been shown
to signi cantly increase user engagement with self-re ection tasks [102, 94]. Bentley et
al. [11] found that reminders can in uence logging frequency and increased logging can
lead to enhanced re ection. Sayis and Gunes [101] showed that the use of embodied
agents (social robots and voice assistants) can be a viable method for eliciting rich journal
writing. Other research investigates the use of text-based conversational agents such as
Wysa [46] and Woebot [29] to guide users through mental health problems. Finally, health
informatics research has shown that machine learning techniques can be applied to analogue
journal entries to extract insights about mental well-being and resilience [84]. Together,
these studies illustrate how journaling practices mediated by technology can be impactful
in facilitating re ection, improving data comprehension, and supporting mental health.
Building on these insights, we designed a tool called Life Transition Journal (LTJ) (details

in Chapter 4) to incorporate key features of digital journaling, such as visualizations that
highlight the capabilities addressed most frequently vs unaddressed ones and reminders to
help users track their progress.

Building on this body of work that emphasizes the role of capabilities in guiding inten-
tional goal-setting during life transitions, we now explore how Capability Sensitive Design
(CSD) has been applied in the design and evaluation of technologies to support individual
well-being and social justice.
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2.3 Capability Sensitive Design and Applications

Recent work across multiple domains demonstrates the evolving use of Capability Sensitive
Design (CSD) and the Capability Approach (CA) to inform technology and intervention
development that centers marginalized groups. This section synthesizes how researchers
have operationalized CSD principles to uncover needs, align interventions with users' valued
goals, and anticipate ethical challenges.

2.3.1 Designing Technologies for Newcomers: Research in HCI

There has been a growing body of research in HCI on technological solutions for newcomer
immigrants and refugees, related to transition [15], settlement [64, 90, 54, ], safety [112,
], and well-being [5, 27, 98].

Prior research in HCI related to immigrants' capability to receive support shows key
misalignment where immigrants view their journey as iterative with overlapping goals,
whereas service advisors consider this a structured sequence of prerequisite steps [119].
Al-generated visual narratives could help structure and adapt information-sharing to align
with both perspectives [119]. Similarly, Seguin et al. [103] examine how digital platforms
can support scaling up services for immigrants by improving access to organizational knowl-
edge and volunteer coordination. This points to the need for digital tools that not only
facilitate personal guidance but also strengthen collective support networks. Similar chal-
lenges extend to having a healthy lifestyle, where economically disadvantaged immigrants
face nancial di culties when seeking medical assistance [120]. Unfamiliarity with health-
care systems, language barriers, and cultural di erences often prevent them from accessing
necessary healthcare services.

In studying challenges to have social connections, Almohamed et al. shared the impor-
tance of social media to facilitate connections between newcomers and nonpro t organiza-
tions [7, 8]. On the other hand, platform a ordances like metavoicing (prompting to leave
positive messages about one another) and social connecting foster trust in local commu-
nities and enhance the advantages of community commerce, such as meeting local people,
learning social norms, and facilitating transitions to a host society [43]. Research studies
from Liagat and Nunez et al. [59, 60, 61, 75] illustrated how incorporating cultural elements
into technology design can improve social connectedness through shared connections with
immigrants of di erent generations or separated from their loved ones.

To improve newcomers' capability to express themselves, Brown and Grinter [17] im-
plemented a phone-based, human-in-the-loop translation platform to foster communication
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between Caribbean refugees and African American mentors in the United States; their nd-
ings show the importance of human translators in building refugees’ trust in mentors. In
addition, there is a strong need for exible, convenient, and readily accessible support tools
for newcomers. Saksono et al. [100] shows how the StoryMap app helped immigrant and
low-income families build healthy habits by supporting re ection on physical activity and
learning from similar others. It also created a safe and supportive space for parents and
children to talk about exercise together, reducing stress and building con dence around
staying healthy. On the other hand, English Language Learners (ELL) can be considered
to create socialization opportunities, which can act as an avenue for informal language
learning [1]. Finally, research also shows that newcomers need time to develop trust as
they adapt to a new country [32, 31] and that the uncertainty as well as real and per-
ceived risks of online activities can hinder newcomers' use of online platforms to access
local resources [40, 44, 42].

2.3.2 Capability-Based Tools in Participatory Design

(a) Example of some prototype capability cards (b) Example of some capability cards developed
developed by Steen [113]. by Jansen et al. [50]

Figure 2.2: Practical tools to use CSD in designing projects.

Several studies have demonstrated how CSD can serve as an ethical lens during the early
stages of technology development. While tools such as Envisioning Cards [36] in VSD help
facilitate ethical re ection during design, there remains a lack of practical tools within
CSD to support structured discussion and informed selection of which speci c capabilities
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a solution should prioritize. Steen [113] proposed 24 Capability Cards (see Figure 2.2a)
using the Capability Approach to design for well-being. These cards were intended to
support discussions about human capabilities in the context of project management to
articulate shared goals in preparation for the project work in aligning di erent project part-
ners' ambitions, or to evaluate progress in project meetings. On the other hand, Jansen et
al. [50] proposed 20 capability cards (see Figure 2.2b) to initiate conversation. To opera-
tionalize CSD, Van de Poel et al. [124] applied capability cards 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 participants articulate
capabilities they valued, such as economic stability, environmental stewardship, and social
inclusion, thus grounding technical decisions in local aspirations. Similarly, Gebarski [39]
used customized capability cards with street-connected children to explore how they per-
ceive and prioritize their own capabilities. These studies illustrate that capability-based
tools can successfully bridge the gap between normative theory and participatory practice,
and capability cards need to be contextualized. Rather than focusing on individual as-
pects in isolation, this thesis analyzes how these capabilities interact, particularly through
the lens of corrosive and fertile capabilities where limitations in one area may negatively
impact others, or where strengthening a capability can create positive ripple e ects. By
adopting this broader perspective, we share a deeper understanding of how technology can
holistically support newcomers, considering the interconnected nature of their well-being
and settlement experiences.

2.3.3 Lessons and Challenges from Applying CSD in Diverse Con-
texts

While the application of CSD o ers signi cant bene ts, researchers have identi ed key
challenges in real-world contexts. Gebarski [39] noted that the abstract nature of capability
cards can present di culties for certain groups, such as children, unless adapted through
long-term engagement. Van de Poel et al.[124] faced barriers related to language, trust-
building, and resource limitations in Namibia, which impacted the ability of local farmers
to fully participate. In clinical environments, Timmermann et al.[116] acknowledged that
practical constraints, such as limited consultation time, may restrict the depth of ethical
dialogue needed to fully align rehabilitation technologies with patient goals. Nevertheless,
these experiences demonstrate that with thoughtful adaptation, CSD can o er a exible,
context-sensitive approach for promoting social justice, user empowerment, and ethical
integrity in technology design.
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Our work builds on prior research by operationalizing CSD across the entire technol-
ogy design process which we discuss in the next chapters from eliciting newcomer needs
and mapping valued capabilities, to designing and evaluating a capability-based appli-
cation thus moving beyond conceptual discussions to demonstrate how CSD can guide
practical, end-to-end technological interventions that support newcomer well-being and
integration.
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Chapter 3

Mapping Newcomer Needs and
Capabilities

Through the lens of Capability Sensitive Design (CSD), | rst conducted an interview study

to understand newcomers' most valued capabilities, as well as the conversion factors, cor-
rosive disadvantages and fertile functionings that are most relevant to the newcomers'

health and social service navigation problem. These were semi-structured in-person inter-
views with both newcomers (Study 1la) and representatives from health and social service
providers (Study 1b) to answer the following research questions -

RQ1. What are the most important and a ected capabilities of nhewcomers, and
what coping strategies do newcomers currently use to maintain these capabilities?

" RQ2. What are the capabilities that lead to corrosive disadvantages vs fertile func-
tionings in this context?

" RQ3. What capability gaps did organizations identify? What are their successes/challenges
in addressing these gaps?

" RQ4. What roles can technology play in supporting capabilities, especially those
that lead to fertile functionings?

This research project received approval from a coordinated ethics review board, con-
sisting of our university and several local public hospitals.
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3.1 Participants

Study la We recruited newcomers who are 18+, immigrated to Canada in the last 5
years, and living in a particular region of Canada that our non-pro t partner organization
serves. We distributed yers where newcomers generally visit or seek support, such as
settlement agencies, community centers, medical clinics, places of worship, public libraries,
food banks, and ethnic restaurants. The yers and screening surveys were translated into
the seven of the most common languages spoken by newcomers in the recruitment re-
gion. We attended various in-person events, such as Newcomer Family Days, Multicultural
Festivals, Information Nights, and English Conversation Circles, to recruit newcomers for
the study. Individuals who answered the screening survey were contacted by phone call
and/or email, and scheduled to attend an interview session at a convenient location with
access to quiet rooms, such as public libraries, community centers, etc. To converse with
participants who speak little to no English, we used an on-demand interpretation service
called VOYCE [127] during the recruitment process and hired interpreters to attend the
interviews.

In total, we interviewed 50 newcomers (male = 17, female = 32, 1 prefer not to say) from
18 countries and 9 immigration pathways (see Table. 3.1). Our participants included pro-
tected persons, permanent residents, temporary resident workers and students. Of the 50
participants, 41 had at least a Bachelor's degree or higher quali cations and among whom
17 were unemployed and seeking employment during the time of the interview sessions.
We conducted the majority of our sessions in small groups (18 sessions, 2-3 participants,
2 hours in duration), while the remaining were conducted one-on-one (13 sessions, 1 hour
duration). For the group interviews, we grouped participants of similar ethnicity and
language to leverage common cultural ground and build trust during these sessions. We
covered nine languages, including English, for the interview sessions based on our partici-
pants' preference supported by professional interpreters.

Study 1b We recruited members of settlement agencies and health / social service orga-
nizations that primarily support newcomers in the same region as mentioned in Study 1a.
For organizations, the yers and the screening survey were distributed in English, which
is the primary language for running their day-to-day operations. Individuals who shared
interest by answering the screening survey were further screened, contacted via email, and
scheduled for an interview session at their respective organizations. We interviewed 16
members of 13 organizations who primarily support newcomers (see Table. 3.2). All of the
interviews were in English where we conducted the majority (14) of them in a one-on-one

17



PID Age Gender Immigration Pathway Immigrated from

N1 30-39 Woman Refugee Settlement Program  Colombia
N2  40-49 Woman Study Permit Nigeria

N3  40-49 Prefer not to say Work Permit Hong Kong
N4  30-39 Woman Work Permit Hong Kong
N5 40-49 Woman Family Reuni cation Program Pakistan
N6 30-39 Man Work Permit India

N7 30-39 Woman Spousal Open Work Permit India

N8 30-39 Woman Express Entry Nigeria

N9 30-39 Man Express Entry Nigeria
N10 18-29 Woman Study Permit Nigeria
N11 40-49 Woman Foreign Worker Stream China
N12 50-59 Woman Refugee Settlement Program  Pakistan
N13 40-49 Woman Express Entry India

N14 30-39 Man Provincial Nominee Program  Russia
N15 30-39 Woman Provincial Nominee Program  Russia
N16 30-39 Man Express Entry Nigeria
N17 40-49 Man Refugee Settlement Program  Turkey
N18 30-39 Woman Spousal Open Work Permit India

N19 30-39 Man Work Permit India

N20 18-29 Woman Study Permit India

N21 18-29 Man Study Permit India

N22 50-59 Man Provincial Nominee Program  South Korea
N23 30-39 Woman Express Entry Nigeria
N24 60-69 Man Refugee Settlement Program Pakistan
N25 40-49 Man Work Permit India

N26 40-49 Woman Refugee Settlement Program Palestine
N27 30-39 Woman Work Permit Russia
N28 30-39 Woman Refugee Settlement Program  Afghanistan
N29 18-29 Woman CUAET (Ukraine Emergency) Ukraine
N30 18-29 Man CUAET (Ukraine Emergency) Ukraine
N31 18-29 Woman Refugee Settlement Program Iraq

N32 40-49 Woman Refugee Settlement Program  Sudan
N33 30-39 Woman Refugee Settlement Program  Sudan
N34 18-29 Man CUAET (Ukraine Emergency) Ukraine
N35 40-49 Woman CUAET (Ukraine Emergency) Ukraine
N36 30-39 Man Express Entry Nigeria
N37 18-29 Man CUAET (Ukraine Emergency) Ukraine
N38 30-39 Man Refugee Settlement Program Colombia
N39 40-49 Woman Express Entry Malaysia
N40 40-49 Woman Refugee Settlement Program  Colombia
N41 40-49 Woman Refugee Settlement Program  Colombia
N42 18-29 Woman Study Permit Mexico
N43 18-29 Woman Study Permit Nepal

N44 18-29 Woman Work Permit Nepal

N45 18-29 Man Study Permit India

N46 40-49 Woman CUAET (Ukraine Emergency) Ukraine
N47 40-49 Woman Family Reuni cation Program Vietnam
N48 18-29 Woman Study Permit China

N49 30-39 Woman Study Permit India

N50 30-39 Man Work Permit South Korea

Table 3.1: Demographic pro le of our 50 newcomers participants
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PID Type of organization Services Role

Ol1 Education Employ community and social worker Multilingual Language Learner Consultant
02 Social Culturally sensitive counseling Administrator

03 Social Volunteer support and information service Community Engagement

04  Social Newcomer settlement and navigation Case Manager

O5 Social Shelter, career, childcare for women Interim Social Enterprise Coordinator

06 Social Assist and advocate for refugee claimants Caseworker

O7 Social Shelter, career, childcare for women Entrepreneurship and Employment Coordinator
08 Health Navigation, referrals and advocacy Case Manager/Health Care Coordinator

09 Health Mental health and developmental support Self Help Group Facilitator & Peer Support
010 Social Employment, language, recreation Settlement Worker

011 Health Newcomer mental health, nutrition, senior programs Newcomer Mental Health System Navigator
012 Health Refugee healthcare, counseling and navigation Manager of Primary Care

013 Social Multicultural centre: translation, interpretation Language Interpreter

014 Social Find housing, nancial management Director

015 Health Refugee patient healthcare Director

016 Social Volunteer support and information service Engagement Coordinator

Table 3.2: Our 16 organization participants who provide health and social support to
newcomers

format (1 hour in duration) and 1 session had 2 participants (2 hours in duration).

In each of these data-collection methods or studies, participants were given a gift card
valued at $25 per hour spent in an interview. Newcomers were provided an additional $5
cash for transportation (bus fare, parking, etc.) to the interview location.

3.2 Study Design

Prior to the interview, each participant was asked to read and sign a consent form and
answer a short demographic survey. All interview sessions were audio-recorded. All related
materials, e.g. consent forms, demographic survey, CSD cards, etc., were translated by
professional translators prior to each interview session with newcomers (Study 1a) in their
preferred language.

We began the interviews by asking participants to describe their background and general
experiences as newcomers or organization members serving newcomers. For Study 1la,
newcomers were asked about their family situation and reasons for moving to Canada. For
Study 1b, organization members were asked to comment on their organization's mission
or vision, and how they de ne the term newcomers" with respect to their o erings and
services. We asked these questions in order to familiarize the participants to the context
of the study and to help them anticipate the upcoming interview questions.
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A core component for both interviews (Study 1a and 1b) was a Capability Sensitive
Design brainstorming exercise that involves a set of CSD cards that | created to guide the
conversations. These cards were designed based on similar cards proposed by Steen [113],
who used them to facilitate the communication of shared goals in project meetings, and
Jansen et al. [50], who used them in a variety of problem settings, including to address
personal development, social activation, and explorations of living environments.

For Study la, these CSD cards include (a) ten capability cards (see Fig. 3.1a), repre-
senting the ten basic capabilities, (b) navigation cards, representing newcomer participants'
activities (e.g., participated in a program, workshop, course, or some other organized event)
or where they sought help to support a capability, and (c) experience cards, representing
whether their experience in addressing the capability was positive ( cards) or nega-
tive (7 cards). We used ten cards, unlike Steen and Jansen, to keep the number small
and convenient for participants to comprehend the meaning and converse. During the
brainstorming activity, each newcomer rst ranked ve capability cards that were most
important to them and placed them on the "capability board' (see Fig. 3.1b). They then
used experience cards to describe how each capability was a ected in either a positive or
negative way after immigration. After that, they used navigation cards to write down ser-
vices, programs, and activities that they tapped into (if any) to address each capability and
placed them on the board. Finally, they used experience cards to write about the successes
and challenges in nding and/or using services to address each capability. Newcomers also
verbally shared their personal stories relevant to each of the points written on the cards.
We nished each session with a small discussion of potential technological solutions to the
discussed problems.

For Study 1b with organization members, we used a similar set of CSD cards, including
(a) the same ten capability cards used in Study 1a, (b) service cards instead of naviga-
tion cards, representing the services the organization provides, and (c) experience cards,
representing successe$ ( cards) or challenges{ cards) of delivering services to sup-
port newcomers. During the brainstorming activity, each representative rst ranked ve
capability cards that their organization promotes for newcomers and placed them on the
“capability board' (see Fig. 3.1c). They then used service cards to write down all services
they provide to address each capability and placed them on the board. Finally, they used
experience cards to describe their positive or negative experience in providing these services
to newcomers. Our participants also shared stories of successes and/or failures relevant
to each of the points written on the cards. Similar to Study 1a, we nished each session
with a small discussion of potential technology solutions that would aid organizations in
providing services to newcomers.
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(a) Ten capability cards (b) Newcomers capability board  (c) Organizations capability board

Figure 3.1: An example of our setup with CSD cards and capability boards used during
the interview sessions: (a) our ten capability cards, (b) a capability board of a newcomer
participant in Study 1a and (c) a capability board of an organization participant in Studylb

3.3 Analysis Methods

We transcribed approximately 100 hours of interview data and analyzed them using a
mixed coding method, e.g., deductive and inductive coding, using NVivo [83]. Firstly, we
developed a codebook with (1) an initial set of codes corresponding to the ten capabilities
(our ten capability cards), (2) three conversion factors from Capability Theory: personal,
social, and environmental (addressing RQ1 and RQ3), (3) capability valence - negative
(where the lack of a capability negatively impact other capabilities) or positive (where the
possession of one capability improves other capabilities) (addressing RQ2), and (4) the
technology used and technology proposed for addressing newcomer challenges (addressing
RQ4). In addition, we analyzed the content of all the capability boards created by our
newcomer and organization participants.
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3.3.1 RQ1 and RQ3 Analysis

For RQ1, we tried to understand the capabilities that newcomers prioritized and the chal-
lenges they faced in trying to maintain these capabilities during their settlement in Canada.
The inter-rater reliability between myself and a member of the Augmented Intelligence Lab
(25% data coded independently by second individual) shows a moderate agreement [69],
= 0.779, p < .001. Similarly, for RQ3, we tried to understand which capabilities or-
ganizations prioritized when they structure their newcomer programs and services, and
the successes and challenges they encountered in the delivery. The same two members
independently coded the data (25%) which shows a moderate agreement [69F 0.72,
p < .001. Using the data from the capability boards, we performed a weighted rank ag-
gregation [4] using the PyFLAGR [3] library to understand in aggregate how newcomers
and organization participants rank capabilities. We then categorized and counted all the
experience cards to see which capabilities have improvel (cards) or declined 7 cards)
for newcomers after their move to Canada. For organization participants, we counted
the experience cards to understand the frequency of their successes and failures in pro-
viding newcomer-speci ¢ support. The navigation cards were coded for each capability
and analyzed to generate themes of coping strategies that newcomers adopted during their
settlement period.

3.3.2 RQ2 Analysis

For RQ2, our goal was to understand how capabilities a ect one another. To analyze
this, myself and the second individual rst independently identi ed all participant quotes
that mention two or more capabilities, and coded which capabilities are mentioned and
what e ects (negative or positive), if any, one capability has on the other capabilities
mentioned. We ran Cohen's to determine the inter-rater reliability between the two
members (as shared earlier) and found a weak agreement [69F 0.461, p < .001. The

two individuals met multiple times to iterate and nalize the mapped capabilities. In
case of any disagreements, both individuals resolved through discussions based on the
de nition of each capability. We then re-coded the data, with a nal score of 0.737p <

.001 (moderate agreement). Based on this coding, we ranked each capability based on the
number of mentions of it positively (or negatively) impacts other capabilities; from this,
we derived the key capabilities that behave as corrosive disadvantages or fertile capabilities
in the settlement context.
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3.3.3 RQ4 Analysis

For RQ4, we identi ed all the quotes related to technology, and coded them to di erentiate
between "technology used”, e.g., how newcomers currently use technology to address their
settlement challenges, and "technology proposed”, what newcomers envision to be useful
technological solutions for addressing settlement challenges. Two of the members separately
coded and we found a strong agreement [69],= 0.872, p < .001. In addition, based on

the data analysis for RQ1 and RQ3, we identi ed the main problem areas to address and
how fertile capabilities can be supported through the use of technology.

3.4 Findings

3.4.1 Key Capabilities and Coping Strategies of Newcomers

Most Important and A ected Capabilities.

Our ndings show that the capabilities newcomers value are highly individualized. All ten
capabilities were mentioned to some extent by our newcomer participants (see Fig. 3.2a). A
majority of our newcomer participants (40%) emphasizeBeel Safeas the most important
capability, which includes the need of an abuse-free environment (e.g., physical safety) and
a psychological sense of security. Another group of participants (14%) silave a Healthy
Lifestyle as the most important capability, in terms of being in a state of physical and
mental well-being as well as having the ability to achieve personal goals and freely explore
their environments. Some participants (12%) expressedeceive Care and Supportvas
crucial to strive especially being in a new country while another group (10%) valued the
capability Be who | want to bewithout concerns about freedom of speech or discrimination
based on gender, skin color or spoken accent.

We found an alignment between newcomer and organization priorities. Similar to new-
comer participants, organization participants prioritizeFeel Safe Receive Care and Support
and Have a Healthy Lifestyleas the top three capabilities that their organizations promote
or support (see Fig. 3.2b). Table. 3.3 shows that, indeed, the aggregated ranking of the
capabilities are similar between our newcomer and organization participants.
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