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Mental health problems are a serious concern among university students, and international students in Canada
are known to be particularly vulnerable due to the underutilization of mental health services and unfamiliarity
with Western approaches to mental health. However, international students’ mental well-being remains
underexplored in HCI. In this study, we conducted remote synchronous remote co-design sessions with 19
participants (14 international students, 5 mental health professionals) to understand concretely what types of
designs for interactive technologies suit these students’ mental health needs and challenges. Based on their
brainstormed ideas and sketches, we produced a set of design dimensions that span different types of support,
interaction, and safety. The dimensions were then used to develop a set of four medium-fidelity mockups
that spanned these dimensions, presenting a diverse range of design features. Using these mockups, we
elicited feedback in an online survey from the same participants. Findings suggest that the students negotiate
a complex understanding of helpfulness, comfort, and trust when they consider what types of designs to
consider using. Each mockup highlights different ways to support individual differences and preferences. Our
work serves as a foundation for designing technologies that can ease issues with accessibility and be more
inclusive of international students’ cultural backgrounds.
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1 INTRODUCTION

Mental health concerns have become an increasingly serious issue among university students [4, 5].
As emerging adults, they are at an age when they are at greater risk for mental health distress than
the general population [1, 13], impacting goals for education, career, and both social and personal
development [47]. Research has shown that international students, a diverse group with different
ethnic and cultural backgrounds, are particularly vulnerable due to their experiences transitioning
to a different country. This is especially the case for those with non-Western backgrounds. They
experience several stressors such as language barriers, discrimination, homesickness, social isolation,
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and difficulty navigating cultural differences as they adapt to their host country’s culture [27, 56,
61, 65]. Compounding these challenges are reports that international students seek counseling and
other mental health services at lower rates than their domestic counterparts and generally have
more negative attitudes and stigma towards seeking treatment, in part due to less familiarity with
Western approaches to mental health [23, 38].

In Human Computer Interaction (HCI), there has been increasing interest in the role of technology
in the mental health of students and young adults. More specifically, there has been a growing
awareness of the need to investigate the well-being of those who do not align with the dominant
Western understanding of mental health, such as international students [27, 57, 61] and those from
developing countries [48, 66]. This is synergistic with multicultural guidelines from counseling
research and practice which advocate for inclusive treatment and outreach [15, 19, 41]. In one
study, Tang [61] considered the health-seeking pathways of international students, noting that they
encounter difficulties accessing and adopting health services, including those for mental health.
This accessibility issue is also reflected in our previous findings [57] that found that East Asian
university students in Canada face significant barriers to entry when it comes to using technologies
for mental health due to cultural stigma. Despite the seriousness of these findings, the mental health
of international students remains underexplored in HCI, to the extent that some researchers have
begun to call them a “hidden” [33] or “overlooked” minority [12]. Our research aims to address this
gap by examining international students’ perspectives on mental health technologies.

In this study, we wanted to understand students’ mental health within the context of the holistic
influences of campus life, including students’ social networks and interactions with campus per-
sonnel and services. Recent studies in HCI have explored this broader context by leveraging the
use of ecological frameworks [30, 46, 60, 63]. This reflects the increasing emphasis that research
has placed on the importance of social support and the settings in which it occurs, as it is crucial
for establishing greater resilience and health among students [20, 35, 45, 52]. We take inspiration
from prior work [30, 40, 46, 60, 63] by framing our study with a socially ecological perspective to
holistically understand how students navigate cultural expectations and different social groups and
settings (namely, campus personnel, services) to explore designs for mental health.

We address the following two research questions: 1) How do international students and campus
student-wellness professionals envision how technology can help the students’ mental health? 2)
Which designs could be helpful for international students to access the services and support they
need for their mental health concerns? To answer these questions, we recruited 19 international
students and campus student-wellness professionals at a large Canadian university. Our goal was
to identify how mental health technologies could be designed to be more accessible to international
students. We chose a participatory design approach for this study as it allowed the students to
directly share their perspectives.

This study was broadly divided into four stages. Stage 1 consisted of participants individually
coming up with a persona. Stage 2 consisted of the co-design sessions. In each session, we collabo-
ratively developed one persona to use as the basis of the brainstorming and sketching exercises.
In Stage 3, based on the exercises, we developed a set of design dimensions and four different
medium-fidelity mockups that covered a diverse range of these dimensions. And finally, in Stage 4,
these mockups were used as elicitation probes in an online survey to gather open-ended feedback
from the same participants regarding their interest in using these designs in their day-to-day lives.

This study contributes to the body of research on the mental health of university students in
several ways. First, we provide a method for collaborative development of personas, including
the use of Activity Cards, which was shown to help our participants talk about mental health
more comfortably and readily. Second, we provide empirical findings from the co-design sessions
which we used to develop a set of design dimensions. These dimensions include types of support,
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interactions, and safety. Lastly, we provide empirical findings elicited from our medium-fidelity
mockups, showing that international students negotiate helpfulness, comfort, and trust when they
consider what types of mental health digital technologies they want to use.

Our findings and subsequent discussion serve as a foundation for designing technologies that
are more inclusive of those with different backgrounds who may not be familiar with Western
understandings of mental health and the narratives surrounding it. We discuss ways that digital
technology can ease issues with accessibility and adoption of mental health services among this
“overlooked” minority.

2 BACKGROUND AND RELATED WORK

This research adds to the body of work in HCI focusing on the use and design of technology for
university students’ mental health. We first present background on the mental health of this target
population and then cover how HCI has framed research and envisioned designs to support them.

2.1 Mental Health of University Students

Recent statistics show that Canadian university students have reported high rates of overwhelming
anxiety (68.9%), above-average stress (60.9%), and depression (51.6%) [5]. This is not surprising, given
that the time spent in university is one full of uncertainty and instability as they experience personal,
career, and educational transitions [3, 32, 43]. Many universities have planned and implemented
resources and services to address student mental health, such as counseling services and educational
materials. Yet, worryingly, they are used primarily as emergency treatment by students and are
thus underutilized [10, 36]. Researchers in HCI have endeavored to better understand and design
effective interventions by investigating the role of software applications in tracking behaviors and
supporting self-help techniques such as mindfulness [22, 26]. Recent work has focused on social
support, noting that having a wide range of social networks can build resilience and provide ways
to cope through moments of difficulty [30, 46]. Other work has focused on the act of help-seeking.
For example, Pretorius et al. [49] found that supporting a sense of connectedness, credibility,
personalization, and anonymity can help young people in Ireland effectively use online resources.

However, in HCI, research centering on the experiences of international students and other
campus minorities has largely been ignored in favor of broadly tailoring design implications to the
general student body. This is problematic, as international students from non-Western backgrounds
are known to underutilize mental health services more than their domestic counterparts [21, 23, 38,
61]. This disparity in accessing and adopting such services may be due to cultural stigma, limited
understanding of the Western concepts of mental health, and limited awareness of what services
are available [21, 23, 38, 61]. Among the existing research on tailoring services for international
students, key constructs such as social support, acculturation, and hardiness have been found to
affect their mental health [25]. One avenue centers around helping students rebuild their social
capital which is often lost when they move to a new country [31, 37, 44, 51]. Further, we found that
Canadian students of East Asian descent need more support when using mental health technologies,
including learning how to communicate their needs and be an advocate for their mental health [57].
Such challenges experienced by cultural minorities in the broader population have led counseling
research to provide guidelines and frameworks to tailor practices towards multicultural clients (e.g.
[15]). As well, several HCI studies on online communities explored how Asians in Asia navigated
mental health through the lens of their respective cultures [48, 66], noting that they communicate
and conceptualize mental distress differently than Western users. Despite this promise of inclusion,
there exist very few research projects in HCI that have directly investigated the challenges faced by
and the needs of cultural minorities in accessing mental health services and resources in a Western
society, especially within student populations. We aim to address this gap by exploring the use of
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mental health resources, services, and interactive technologies by international students within the
context of the campus environment.

2.2 Ecological perspective

Ecological models have been used to understand and guide studies on the mental health of different
cultural groups (e.g., [54, 60, 63]), mental health disorders (e.g., [40]), and with university students
(e.g., [17, 30, 46]. For example, Park [46] and Lattie et al. [30] used the Social Mosaic Model that
looked at university students’ different levels of online social support. While a strictly social
understanding can be valuable to use as a framework, as social support has been demonstrated to
be a critical factor in young people’s mental health, it neglects other influences that can be just as
important, such as the role of university campus personnel and services. Several studies with young
adults (e.g. [60, 63]) have used Bronfenbrenner’s Ecological Systems Theory [8] to understand the
different levels of influence (i.e., individual, interpersonal, institutional, and societal) that impact
how an individual understands their mental health. These different studies have all shown that it is
important to consider the different social influences affecting student mental health in both Canada
and the United States (US), as it leads to a more holistic understanding of their experiences [17, 52].

We framed our study from the perspective of the social ecology of campus life as a way to under-
stand the more holistic and complex dynamics of international students’ mental health, especially
where their cultural backgrounds are concerned. We chose a participatory design approach to
include perspectives from different stakeholders, as it is a methodology that actively welcomes
viewpoints from different stakeholders, especially if users are from vulnerable populations [39].
We recruited campus counselors and advisors as well as international students from non-Western
cultural backgrounds.

2.3 Personas

Personas have long been regarded as powerful tools that have informed user-centered technological
designs since their introduction in the 1990s [14, 50]. They are represented as archetypical users,
usually described with goals, challenges, preferences, and other contexts so as to help researchers
and designers understand their target users. In HCI co-design studies in which mental health is
the focus, the use of personas serves two purposes: 1) to develop empathy among the participants
towards the end users, and 2) to build a common understanding [11, 49, 63]. Pretorius et al. [49] also
suggest that using personas may allow for participants in a group setting to discuss sensitive topics
without disclosing their own personal information, though they did not provide any empirical
evidence to back their claim.

Personas, at their core, should be representative of the user [14], and past studies have used
different forms of user data to empirically inform archetypical users. Pretorius et al. [49] ensured
validity by collecting user data via an online survey and previous literature to iteratively generate
three personas representing three types of health-seeking users: the information-seeker, the person-
centered user, and the person who is experiencing a crisis situation. This method did not involve
participants in the design of the personas. In another approach, Vacca [63] and Charmaraman
and Delcourt [11] involved the co-design participants directly in the development of personas,
bridging the gap between designer and end-user while also ensuring that the resulting personas are
well-represented by the very people who are doing the designing. The added benefit of co-created
personas, according to Neate et al. [42], is that they encourage empowerment and accessibility
among the co-design participants who come from more vulnerable or minority backgrounds. In
our study, we combined two methods of persona development (one in which the researchers
used findings from a previous study [57] and the other co-created) to ensure both validity and
representativeness, but also to promote accessibility and empowerment.
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3 METHODS

Our goal for this study was to identify mental health technologies that could be more accessible to
international students and inclusive of their mental health needs. A participatory design approach
was chosen as it allowed international students to directly share their perspectives. In the spectrum
of participant involvement in participatory design research according to Stark et al. [59], our
approach was in the middle, between minimum involvement (consultation) and equal collaboration
(co-production). Our goal was to provide more opportunities for our participants to take an active
role in the design stages, but they were not treated as equal partners. Our research had four stages:

e Stage 1: Individual persona development

e Stage 2: Co-design and collaborative persona development

e Stage 3: Development of design dimensions and design mockups (researchers only)
e Stage 4: Participant feedback via survey

3.1 Participants

In total, we recruited 19 participants (14 international students, 5 mental health professionals) by
advertising via the campus online paid studies website and via emails to relevant campus offices
such as counseling services and advising centers. The inclusion criteria for the students specified
that they should have at least some self-reported experience with mental health challenges. To
screen for such experiences, we chose to use widely-used scales for anxiety and depression [29, 58],
as they would uncover a general indication of mental health challenges, more so than if we had
asked a single question about their mental health experiences. Anxiety and depression are also the
most common mental health concerns among university students [6, 16, 30]. We used the Patient
Health Questionnaire (PHQ)-9 and the Generalized Anxiety Disorder (GAD)-7 scales [29, 58], which
have been found to be reliable when used with individuals from various cultures [55, 67]. We took
a similar approach to the work conducted by Lattie et al. [30] who recruited students if they scored
at least a 10 on either one of these scales (out of 27 on (PHQ)-9 and out of 21 on (GAD)-7), which
indicate at least moderate symptoms. We also looked for a diverse representation of ethnicities and
cultures, though we did find that our resultant pool of students reflected the makeup of the wider
student body on our campus which is dominated by those from Asia. And finally, in order to drive
ideation, we prioritized students who have had some experience using mental health technologies.
However, we did include a few students who have not had the experience to give us the opportunity
to discover any barriers to entry.

For the professionals, we aimed to have an accurate representation of people whose roles on
campus routinely provide assistance to international students. We believed that the experiences
of such professionals would contribute to a constructive discussion on how to improve students’
mental well-being. The first session had five students, one counselor, and one student wellness
advisor, though the advisor left while in the middle of the brainstorming activity due to technical
difficulties. As a result, they did not react to others’ sketches. The second session had four students,
one counselor, and one graduate student advisor. The third session had five students and an
international student advisor. All were given $40 for their participation, which also included
the completion of the online survey (Stage 4). Table 1 and Table 2 summarize the participant
demographics, with each student listed as S(session number).(id) and each professional as P(session
number).(id) to ensure confidentiality.

4 STAGE 1: INDIVIDUAL PERSONA DEVELOPMENT

We decided on a collaborative approach to persona development after lengthy discussions with
the research team on to how best consider our participants’ potential discomfort. The primary
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Table 1. Self-reported demographics of student participants; each student is listed as S(session number).(id)

Student Age Gender Ethnicity Years in Canada  Student type  Has seen a counselor
S1.1 27 Female  Turkish 2 Graduate No
S1.2 21 Male Bangladesh 3 Undergrad No
S1.3 20 Male Indonesian 2 Undergrad No
S1.4 21 Female  Taiwanese 4 Undergrad No
S1.5 22 Male Kazakhstani 4 Undergrad Yes
S2.1 22 Female  South Asian 4 Graduate Yes
S2.2 20 Female  Malaysian 1 Undergrad No
523 24 Female = West African 1 Graduate No
S2.4 20 Female  Korean 4 Undergrad Yes
S3.1 19 Female Indian 1 Undergrad No
S3.2 21 Female  Brazilian & Indigenous 3 Undergrad No
S3.3 30 Male Iranian 3 Graduate Prefer not to answer
S3.4 19 Female Indian 2 Undergrad No
S3.5 23 Female  Chinese 4 Graduate Yes

Table 2. Campus mental health professionals, listed as P(session number).(id)

Professional ~ Campus role

P11 Student coordinator (departmental)
P1.2 Mental health counselor

P2.1 Graduate student advisor

P22 Mental health counselor

P3.1 International student advisor

concern was that discussing a sensitive topic like personal experiences with mental health issues
among unfamiliar individuals and authority figures may exacerbate feelings of stigma and thus,
potentially limit their willingness to speak. Our goal was to use personas to foster a safe space
where students feel supported and respected, which in turn would encourage them to be more
engaged in the activities. We describe in this section our design and use of Activity Cards in an
asynchronous individual exercise during which participants were instructed to create their own
persona of a hypothetical student with mental health concerns. These individual personas were
then used to collaboratively create a single persona during their scheduled co-design session.

4.1 Activity Cards

The content of the Activity Cards reflects prior work in HCI mental health literature with university
students and ethnic minorities [49, 57, 66]. We developed several goals, frustrations, scenarios,
and coping strategies related to the mental health of minority university students. Much of the
content focused on stressors and scenarios related to culture, including making sense of cultural
expectations and difficulties adapting to a new culture, because we wanted to tailor the Activity
Cards based on the experiences of international students. We consulted statistics on Canadian
international students to create more personable characterizations of the personas, including the
addition of top countries of origin of Canadian international students, namely India and China
[9]. We finalized the content by cross-checking with two of the authors and other colleagues and
researchers with lived experience as international students.

Our set of Activity Cards has three sections (plus a section with instructions to craft the individual
personas) and is 20 pages in total. The first section consists of pairings of a mental health goal and
frustration. There are four different pairings, one for each of the four cards: 1) one student who
wishes to connect with others from his culture but is worried about stigma and shame (Figure 1 left);
2) another who does not feel confident about speaking up about mental health; 3) a student who
only wants to rely on herself because she understands herself the best; and 4) a student who wants a
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basic understanding of mental health to start using mental health apps. The second section consists
of four different scenarios, also presented one per card. These scenarios include academic burnout,
disagreements with parents over academic goals, difficulty transitioning to Canada as a recent
newcomer (Figure 1 right), and experiencing social isolation because of being stuck at home due to
pandemic travel restrictions. The third section consists of four different coping strategies [57], also
written one per card. These include sharing mental health stories, learning how to communicate
mental health concerns, connecting with others of their culture going through similar challenges,
and learning to self-advocate for their health. These sections were followed by instructions to
create their own persona of a hypothetical student. (Please see the supplemental materials to access
the full set of Activity Cards.)

From India New to Canada

Name: Kiran Student C is new to Canada. When he arrived, he was very excited about living in
a new country. However, he's finding classes more difficult than expected and is in

Background: 26 years old, graduate student studying Computer Science N
danger of failing. His professors expect him to participate but he doesn’t feel

Goals: “/ want a way to connect with others from my culture who are going through comfortable because in his country, students are not expected to speak out in
similar experiences but without all the stigma and shame class. His classmates and friends try to help but he's too embarrassed to accept
Frustrations: “In my culture, people do not focus on mental health. They feel that it is This has caused awkward tensions in his friendships. Generally, he just can’t
normal to get stressed and have anxiety. There is also substantial stigma around seeking seem to adjust to the new culture. Lately, he has been spending more and more
help for mental health, which further exacerbates the issue. | feel that if share anything that time isolating himself in his room, unsure what to do

is bothering me with my family, they will worry. Sharing my concerns with other students
going through a similar experience would be great but | worry about my reputation and
dignity if my identity is revealed.

Fig. 1. Two pages from the Activity Cards: example of a mental health goal and frustration (left) and an
example of a scenario (right)

4.2 Procedure

One week before their scheduled co-design session, we asked each participant via email to read
through all three sections of the Activity Cards and then generate their own individual persona of
a hypothetical student. They were instructed to combine elements from each section (i.e., goals and
frustrations, scenarios, coping strategies) that resonated with them the most into a cohesive persona
using a given template, with the option to add or tweak any of the materials to represent themselves
better. Once all personas had been received, two researchers took the features and elements that
came up the most frequently and merged them into one persona showcasing a hypothetical student.
This resulting persona was then used to seed a discussion in the co-design session (Stage 2), during
which time was allocated for the participants to collaboratively refine the merged persona that they
would be using for the remainder of the session. We followed this procedure before each scheduled
co-design session. In total, we collaboratively finalized three personas, one for each session. As an
example, please see Figure 2 for the persona finalized in session 2.

5 STAGE 2: CO-DESIGN AND COLLABORATIVE PERSONA DEVELOPMENT
5.1 Procedure

To more easily manage the participants so that everybody had an opportunity to speak, we split up
the participants into three 90-minute sessions. Each session was comprised of different groups of
students and professionals from the University of British Columbia, a large Canadian university.
All three sessions were conducted remotely by two authors using Zoom and Miro, an online confer-
encing/virtual meeting platform and a visual collaboration platform, respectively. All participants
were given the option to turn off their camera feed and to use aliases while interacting on Zoom
and Miro. However, we did encourage the professionals to use their real names and turn on camera
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Name: Ana

Type of Student:
Undergraduate student
studying Biology

Sang-Wha Sien, Jessica Y. Ahn, & Joanna McGrenere

Goals: “l want a way to learn about how to be confident about speaking up
about my mental health.”

Frustrations: “I didn't have much experience talking about mental health
growing up. | now find it difficult to open up since struggling with mental
health is often seen as weakness in my culture and I'm scared of judgement. |
want to start talking about my mental health like | see others doing on social
media because | think | can be more mentally healthy if | can talk about it, but
I'm just not confident. I've spoken with school counsellors before, but they did
not understand why I'm so hesitant to open up and proposed solutions that |
thought were unrealistic (e.g. struggles with communication, not being able to
access resources and opportunities, difficult to apply solutions because of
cultural sensitivity, feelings of isolation because disconnected from rest of
campus).”

Scenario: Stuck at home

Ana is a new student at UBC. Due to Covid-19 restrictions, she
cannot travel to Canada and is instead taking courses remotely
from home. Her classes are held in the middle of the night and
for that reason, she sleeps during the day. Without a good way to
connect with classmates or make new friends and being isolated

Coping Strategy: Sharing mental health stories

In a prior study, we found that some students liked the
idea of using stories and storytelling to share and read
about mental health distress online. Due to mental health
stigma, they found it easier to use stories as an indirect
way of sharing their mental health experiences rather than

from her family and friends at home due to her schedule, she
notices that her mental health is deteriorating. She has thought
about contacting the university counseling services but knows
her family would not approve if they found out. She needs help
without alerting everyone at home what she’s going through.

talking about them more directly.

How would you design an app or an interactive website to
support this student who wants to share stories with their
peers?

Fig. 2. The finalized persona from session 2 in Stage 2, after participants discussed what changes were needed
to better reflect their experiences.

feeds in hopes that this transparency would benefit the students in the session. All students elected
to remain anonymous while the counselors and advisors all used their real names and began their
session with the camera on but eventually turned it off as the session shifted to Miro. The lead
researcher led the sessions, using a script to introduce the study and direct the different activities
of each session. The other researcher took notes, audio recorded the session, monitored the chat,
and resolved any technical issues. To ensure everyone had an opportunity to speak, we structured
the sessions to explicitly call out participants for their input and had them present their designs in
a round-robin format.

Miro was set up by the researchers to help guide participants through four different activity mod-
ules, starting with an ice-breaking exercise to give the participants time to familiarize themselves
with features on Miro (~10 minutes). The second activity (~20 minutes) focused on collaboratively
discussing and refining the persona that the researchers had merged from the participants’ individ-
ual persona submissions. This step was carried out with the lead researcher making edits proposed
by the participants, followed by a discussion of changes made. The third activity (~20 minutes) was
reserved for brainstorming designs. The researchers asked participants to consider apps, websites,
wearables, or any type of technology that could help the persona with their mental health. They
were told to enter as many ideas as they could on sticky notes and place them in a reserved space
in Miro. The fourth activity (~35 minutes) involved each participant choosing any idea from the
brainstorming activity to sketch out what the technology could look like and how it could be used.
We instructed participants to sketch offline on a piece of paper and then upload a picture of the
sketch to the Miro board once finished. We decided to do the sketching offline because our pilot
studies indicated that sketching online on Miro might be difficult for some participants. After 10
minutes of sketching, the participants one-by-one (round-robin style in the order of uploading
their sketch) presented their idea to the group and led a discussion on the merits and pitfalls of the
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design. After each presentation, we directly called on 2-3 different participants for their feedback.
We asked the students about their impressions of the presented sketches while the professionals
reflected on the sketches based on their professional opinions and experiences. We finished the
session by giving the participants time to reflect on the session and to inform the researchers about
what worked well and what could be improved. The script and a screenshot of the Miro board
template can be accessed in the supplemental materials.

5.2 Analysis

The data collected from the three sessions consisted of brainstormed ideas and sketches of designs
as well as audio recordings which were transcribed by one researcher. We also analyzed follow-up
emails that several participants sent because they found it more comfortable to contact us privately
with their reflections instead of sharing them in a group setting. Using thematic analysis as described
by Braun and Clarke [7], we came up with different design features and elements that students look
for that can help with their mental health needs and challenges based on the data collected. We
especially focused on the accessibility of designs so as to help students overcome the stigma and
cultural barriers as new students to Canada that impede or delay their use of mental health services
and resources. The analysis of the data reflects our social constructivist stance, and we make no
claim on finding objective results. This is because the data for the personas and from the sessions
only reflect a localized international student experience in one Canadian university. However, our
findings do indicate possible directions to take in the design of mental health technologies to be
more sensitive toward students who may be hesitant to access mental health care.

5.3 Findings

We developed three themes that our participants deemed were important from our design sessions:
support, interactions, and safety. These findings helped us to frame concrete design dimensions
our participants look for in technologies for mental health.

5.3.1 Types of support.
Designs for Social Support. Eleven out of 19 designs touched on ways to create and expand social
capital, an important undertaking for international students who arrive in Canada without a local
social network to depend on. P3.1, an international student advisor, noted that new students are
typically overwhelmed by the unfamiliarity of Canadian culture and educational systems, and
they tend to stay within their own cultural circle or isolate themselves as coping mechanisms.
His suggestions centered on supporting “cultural breakthroughs,” helping students go beyond the
comfort of their own culture to become a “global citizen” to make the adjustment easier. In essence,
the students have difficulty adapting to new cultural expectations, which could be handled by
creating new relationships with peers. He said, “Our technology needs to be more interactive with
other people and allow for a wider range of interactions” He particularly favored designs that en-
couraged students to meet new people, such as those that matched students like dating applications
(e.g. Tinder). Many of the students in the three sessions agreed that matching was important and
proposed their own matching designs. However, one student cautioned: “What if... [someone]
from a similar background... ends up reinforcing cultural stigma or spreading misinformation?”
(S2.1). This warning aligns with P3.1’s advice on supporting cultural breakthroughs, that expanding
the social network beyond those of their own culture may be beneficial and lead to alternative
ways of adjusting or resources.

Designs for Self Support. Eight out of 19 designs centered around supporting the user without the
assistance of others. Mostly advocated by the student participants who have not had experience
with counseling, their ideas mainly focused on the use of artificial intelligence (AI) to help users
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understand more about themselves or learn to be more comfortable communicating difficult mental
health topics. One design that was well-received by the participants in the third session involved an
Al-driven counselor: “An Al counselor... can help you, give you advice on how to talk about [mental
health] so you can start to feel comfortable talking about it but without people judging you" (S3.1).
However, she pointed out: "But I'm not sure how it can be helpful for things related to my culture”
(S3.1). Another design centered on questions as prompts to start reflecting on users’ emotions,
giving them the “vocabulary to start piecing together how to communicate [the] emotions” they
are experiencing (S3.5). P2.2 and P2.1 also agreed that the use of Al in the designs can be beneficial
when a similar design came up in their session.

Designs for Professional Support. The only designs (3 out of 19) that explicitly involved profes-
sionals came from the counselors and advisors themselves. And while initially hesitant with such
involvement, the students gradually came to understand the need for some level of participation
from the professionals. This suggests that the international students’ adoption and awareness of
services offered on campus is low, which could be a design opportunity to explore. In one of the
designs, P1.2 introduced a game that gave students an opportunity to meet with other students,
faculty, advisors, and health professionals in a virtual campus reminiscent of Gather Town [24], a
website where users can create virtual spaces to interact with their communities (see Figure 3). In
another session, P2.2 described her design with a dinner party metaphor (see Figure 3) to show
how the user can remotely talk with other students and a mental health professional in a casual
dinner party setting. The students in this session welcomed this design because they perceived
it to be less intimidating than a typical group counseling session. One student said, “I like that
everyone is equal here because we’re all just guests at a party... we have something to offer, too. The
counselor isn’t the only expert” (S2.2). This suggests that providing opportunities to dispel students’
perceptions of a well-defined boundary between a mental health professional and themselves may
help to destigmatize the seeking of professional support.

Fig. 3. Three example sketches from the co-design sessions: P2.2’s dinner party sketch (left), P1.2’s virtual
campus sketch (middle), S2.3’s digital human library (right)

5.3.2 Types of interactions.
Formal interactions feel threatening. For many of the students, the thought of using apps was
perceived to be just as intimidating as seeing a mental health professional. One student said,
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“[Using] mental health apps ... it feels a little threatening, like, overwhelming and it’s very serious,
right? Very heavy” (§2.4). One student (S3.5) who had attended counseling in the past proposed
having users start off with less formal resources or coping strategies and then gradually move on
to more formal ways of seeking help. She said of her Al-prompted journaling design: “Something
that... start[s] off small and then do bigger things that’s like scientifically effective... like reach out
to someone in real life”

Informal interactions are desired. Overwhelmingly, our student participants came up with and
responded favorably to informal ways to interact and use technologies. Ideas around gamification,
where rules for engagement were clear-cut while at the same time considered informal, were
introduced by both students and professionals as being approachable and engaging. For example,
social accountability and competition were touted as a fun way to meet milestones, such as
introducing oneself to someone new. S3.2 said of her question-and-answer design to help users
learn how to communicate their mental health: “Try to bring a little bit of joy... Not like a dark,
spiraling moment of your day”

Another aspect of informality centered on how explicit the purpose of the technology is. One
student cautioned: “I don’t have the freedom to do things for my mental health... with multiple
generations living in the same house” (S2.1). This echoes findings from Lattie et al. [30] in which
authors noted that students frequently lack private space to make phone calls and suggested more
discreet text-based designs. This preference for "less obvious" designs was evidenced by the Digital
Human Library sketch proposed by S2.1 (see Figure 3). She described her idea where students can
learn about other students’ experiences with mental health with some oversight from professionals
to ensure safety: “It’s tailored towards seeking support but not in an obvious way... I think bridging
that gap is important”

Storytelling to communicate their mental health was also popular. Discussion around how to
best communicate and learn about unfamiliar mental health topics led to creative ways to articulate
emotions and daily struggles. Suggestions included using cartoons, memes, emojis, and visual
storytelling templates. One student said, “T like the idea with things that go beyond words. Cartoons
are a good idea... less tense and more of a fun way of reflecting” (S3.2). In all, the students’ desire for
informal ways to interact seemed to reflect their desires to soften the approaches to mental health
because of cultural stigma and unfamiliarity with mental health, which suggests that navigating
cultural expectations is a big challenge for this population.

Flexibility in frequency and level of planning desired. For our participants, informal interactions
also meant not having to worry about making appointments to see a professional or setting a
strict schedule to meet certain milestones. Several students talked about spontaneous meetups
online for in-the-moment social support. One student said in reaction to P1.2’s virtual campus
design: “Sometimes I just want to talk to someone but not have to wait for an appointment. I think
apps and stuff should be fluid based on what I need at the moment” (S1.2). Thus, level of planning
and frequency of interaction were important elements in making designs less formal and more
approachable.

5.3.3  Types of safety. Our participants defined safety as having two dimensions: user control over
anonymity and protection from harmful content. With regard to anonymity and social support,
while all participants agreed that strict enforcement of anonymity was necessary to guarantee safety,
several students thought that having control over how much their identity and personal lives are
revealed could be an effective way to connect with others who are experiencing similar challenges.
S3.4 shared this sentiment with their sketch of a Tinder-like matching app: “Once someone gets on
this platform, you already know they’re vulnerable like me... so I think it would be okay if there were
no boundaries on what you can talk about [with them]” This nuanced desire for different levels of
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Table 3. Design dimensions of mental health technologies

Design Sub-dimension
dimension
Support Self
Social
Professional
Interaction Formality
Frequency
Planning
Safety Anonymity

Professional oversight

anonymity suggests that exploring designs around personalized anonymity can be a good way to
resolve their challenges with cultural expectations, perhaps by connecting with more people and
thus, experiencing cultural breakthroughs. There were also differences between the students and
professionals in how much professional support should be expected to be featured in the designs.
For most of the student participants, designs that called for explicit interactions with professionals
were remarked on as intimidating, though they did acknowledge that professionals’ expertise may
be beneficial to students’ mental health. Only when gently prompted by the counselors and advisors
during the sessions did they recognize the need for some level of involvement by professionals,
with some students, over time, acknowledging the role of professional oversight in promoting a
safer online environment.

6 STAGE 3: DEVELOPMENT OF DESIGN DIMENSIONS AND DESIGN MOCKUPS

Directly based on our findings, the research team in collaboration with other HCI researchers in
our research cluster were able to identify design dimensions and sub-dimensions. Table 3 shows
the design dimensions, sub-dimensions, and the different levels on a continuum where the design
can support the sub-dimensions. As the research team refined these dimensions, the constructs of
helpfulness, comfort, and trust kept emerging in our discussions, and the associated user goals to
maximize helpfulness, comfort, and trust. These goals were also heavily discussed as we iterated
on the design mockups; more specifically, we attempted for our mockups to, as much as possible,
meet all three of these goals. (In Stage 4, we decided to explicitly ask our participants about the
three constructs.)

We then used the design dimensions to develop four mockups, which were used as elicitation
probes to further collect perspectives on the use of mental health technologies. We took a similar
approach to several studies that explored design dimensions [2, 18, 64]. In our selection process of
participants’ sketches, we took into consideration the depth of the discussions when the sketches
were introduced in the sessions, as well as the extent to which the sketches diversely represent the
design dimensions. Two researchers analyzed each of the participant sketches from the sessions
based on the levels in Table 3, marking each as either high, medium, or low. We selected four
designs: Virtual Campus (introduced by P1.2), Digital Human Library (introduced by S2.3), Dinner
Party (introduced by P2.2), and AI Counselor (introduced by S3.1). Table 4 shows the breakdown of
the results of the analysis.

The sketches informed the basis of the mockups, and then we created and iterated on a small
set of still images of what the design could look like as a mobile application. We further crafted
storyboards to embellish the mockups’ functionalities and to understand user motivation. We used
the Sketch desktop application, incorporating feedback from different stakeholders including two
international students and several HCI researchers from our research cluster. Storyboard 3, Digital
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Table 4. Design dimensions of our four mockups
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Design sketch Support Interaction Safety

Dinner Party Self (low), Formality (medium), Anonymity (medium),
social (high), frequency (up to low), prof. oversight (high)
professional (high) planning (high)

Virtual Campus Self (low), Formality (low), Anonymity (medium),
social (high), frequency (up to high), prof. oversight (medium)
professional (medium) planning (low)

Digital Human  Self (high), Formality (low), Anonymity (high),

Library social (high), frequency (up to high), prof. oversight (high)
professional (medium) planning (low)

Al Counselor Self (high), Formality (low), Anonymity (high),

social (low),
professional (low)

frequency (up to high),
planning (low)

prof. oversight (low)

Human Library, can be seen in Figure 4. The other three storyboards are in the appendix. The full
set of storyboards can be accessed in the supplemental materials.

6.1 Storyboard 1: Dinner Party App

This storyboard and design centers on an international student (Chang) who feels comfortable
enough to seek out a counselor, but still has misgivings about attending counseling on her own.
Using the Dinner Party app, she starts to describe her concerns by clicking on keywords generated by
the system or via her own words. The app puts together a list of students who may be experiencing
similar concerns, which a campus counselor then uses to schedule a group session by sending
out invites. Once Chang accepts the invite, she is tasked with contributing “dishes” of her own
experiences and skills. During the session, she can see others’ dishes, including those prepared by
the counselor. The premise of the design is that everyone, including the counselors themselves, are
experts of their own experiences. The hope is that this more approachable environment evens out
the power dynamic between the counselor and students, lessening the fear and stigma surrounding
the discussion of mental health and seeking help.

Designed using images from Freepik.com
Storyboard #3 : Digital Human Library

Daniel is an international undergraduate student who likes to read up on how other people talk about and care for their mental health on social

media. They find reading these stories helpful in alleviating their own stress related to being an international university student. But as of late, they

feel like they need more targeted resources. They find UBC's Digital Human Library, where student users (CWL verified) act as resources for others.

Daniel starts to read through the
different categories and then through
different profiles of users within each
category.

They resonate with one student,
Leo, who has gone through
similar struggles and is from the
same culture as Daniel Leo's
stories are also approved to be
safe by UBC counselors.

Daniel skims Leo's profile then proceeds to “check out” Leo as a
resource. They then proceeds to read Leo's experiences,

struggles, and ways he coped with them.

Daniel also has the option to
contact Leo if they wish to
chat. But, they are not yet
ready to actually talk to
someone, though they are
hopeful they will be soon.

Fig. 4. Storyboard 3, Digital Human Library
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6.2 Storyboard 2: Virtual Campus

This storyboard and design show a virtual campus where students, campus health experts, and
advisors can freely meet with each other through personalized avatars. The app also highlights
gamification in the form of daily challenges (e.g. chatting with someone new). In the storyboard, a
newly admitted international student (Ana), wishes to meet other students and experience campus
life prior to her arrival in Canada. However, still being abroad and feeling anxious about making
new friends, she finds it challenging to meet this goal. Through her avatar and an alias, she was
able to virtually meet a student and has plans to meet a counselor. The goal of this design is to
promote a wider circle of social connections and to create cultural breakthroughs, as advocated by
P3.1.

6.3 Storyboard 3: Digital Human Library

This storyboard and design highlight a conceptual model of a library in which students can “borrow”
and read other students’ stories of their mental health experiences. Users can search or browse
through different profiles of storytellers based on similar backgrounds and experiences, such as
those from the same country of origin or educational goals. This design allows students who may
be less familiar or experienced with mental health concerns to gain insight into how others are
dealing with their challenges. When they feel more comfortable, they can consider more active
ways to interact with the story producers, such as directly communicating with them. The idea is
to curate mentorships through stories as a design metaphor, guiding readers in their journey to a
better understanding of how mental health is navigated in Canada [57]. Although the experience
of consuming others’ posts may superficially resemble online communities like Reddit and social
media, the difference is that 1) the stories are overseen by campus health experts; 2) the storytellers
and story consumers are all limited to current students to guarantee a safer environment and are
more likely to have shared characteristics, perhaps fostering a sense of relatability or comradery;
and 3) readers are able to see valuable contexts across stories instead of piecing together isolated
posts from different platforms.

6.4 Storyboard 4: Al Counselor

The final storyboard and design involve the use of natural language processing to support conver-
sations through voice assistance. We aimed for the voice interaction with an Al to be completely
private, which would enable users to practice talking about their mental health without the stigma
of sharing sensitive information with real people. The transcripts and recordings of each voice
session are saved for future reference, as well as answers to prompts that ask about user comfort
level. We incorporated elements of personal informatics to help users understand how they have
progressed in terms of overcoming stigma and gaining the confidence to talk about their mental
health challenges. The overall objective is for users to feel more comfortable talking about their
mental health with prompts from the Al system to help guide them. We incorporated questions to
guide users during their session, as prior work [57] has found questions to be helpful for users in
framing how they think and talk about mental health.

7 STAGE 4: PARTICIPANT FEEDBACK VIA SURVEY

The survey aimed to use the mockups and storyboards as elicitation probes for deeper and more
meaningful participant feedback on the designs. We decided on an online survey to give our
participants ample time to carefully think over their answers and also to give them the space to
respond without the added discomfort of having to talk about highly personal moments with an
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audience. This was especially important because, during the co-design sessions, we suspected that
the group discussions inhibited several students from freely participating.

7.1 Procedure

After developing the storyboards and mockups, we created two surveys, one for the students and the
other for the campus professionals. The surveys consisted of a mix of open-ended and 5-point Likert
scale questions. We shared the link to the surveys with our participants. Student surveys focused
on whether they would be interested in using the designs as given in the mockups and whether
they had any reservations. We also asked questions about user goals (i.e., helpfulness, comfort,
and trust) that emerged in our discussions earlier in the development of the design dimensions
and mockups, as we believed that these constructs could elicit interesting responses on what
they prioritize and value. The campus professional surveys probed their expert opinions on the
advantages and disadvantages of students using the designs and how they could be incorporated
into their everyday practice. Both surveys also touched on their general feedback on the co-design
sessions, including their views on the collaborative development of personas. The surveys can
be found in the supplemental materials. For one advisor, based on their request, we conducted
an in-person interview, using the same set of questions as the survey. The interview was then
transcribed and analyzed in the same manner as online surveys.

We used thematic analysis [7] in the qualitative responses and transcript, and descriptive statistics
in our Likert scale responses. The thematic analysis was conducted deductively using preconceived
themes of helpfulness, comfort, and trust to further our understanding of these user goals, as well as
inductively to capture other insights. Two researchers individually coded the data and then iterated
on the cohesion of the resultant findings together with feedback from a third researcher and others
in our research cluster. The following results showcase what design features and implications
our students believe would help them overcome barriers to entry and adoption of mental health
technologies. We also provide responses from the counselors and advisors that anchor the students’
responses with their professional insights.

7.2 Findings

7.2.1 Overview of participants’ preferences. The most well-regarded design was the Digital Human
Library, with six students and two professionals voting it as their favorite. Virtual Campus came
second among the students, with four students indicating their preference for it. Dinner Party
was more well-regarded by professionals than students, three and two individuals, respectively.
Al Counselor received the least number of votes, with two votes from students inexperienced
with mental health discussions based on their self-report. Next, we present our thematic analysis
findings.

7.2.2  Helpfulness. One key indicator that student participants look for in a design is perceived
helpfulness. Although various forms of perceived helpfulness were mentioned, the definition that
most students resonated with was that professional support could provide the most help. A Likert
scale question on perceived helpfulness (5 being most helpful to 1 being least helpful) found that
professional help was regarded as the most helpful (M=4.4, SD=0.65), followed by self help (M=3.7,
SD=1.25), and lastly, social help (M=2.93, SD=1.16). Their preference for professional support was
rather surprising, as 11/14 of the students reported having no experience with counseling due
to their own stigma and discomfort, yet there was unanimous agreement that they considered
professional services to be a gold standard and something to strive for. One student wrote: “No one
is [an] expert except the experts. I think it’s very unwise to go to someone who is not [an] expert
for help” (S3.3). Self support was considered important because they felt like they knew themselves
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while professionals would be uninformed about their cultural norms. As for social support, the
students did acknowledge that it has its place, especially if the design could guarantee professional
oversight as well as agency for students to approach social help on their own terms. One student
said: “One perk of [Digital Human Library] is that it is very accessible and convenient, you can use
it for as long or as short of a duration as you want. You read the stories in your own time... It’s
helpful when you need it” (S2.3). This shows that having the flexibility and agency to seek help is
considered important. Some students also remarked that the ability to control how they appeared
to others, whether anonymously or not, was considered important.

7.2.3 Comfort. Preferences for comfort were clearly important, as can be seen in their responses to
the Likert scale question on how they felt about the three types of support (5 being very comfortable
to 1 being very uncomfortable). They by far preferred self support (M=4.21, SD=1.23), followed
by professional support (M=3.86, SD=0.95), and lastly, social support (M=2.93, SD=1.07). Their
definition of comfort was closely tied to risk, privacy, and limiting personal information from being
made public. One student wrote: “Social help technologies [would not work] well for me... 'm just
not comfortable [sharing] so freely because of my culture” (S2.4). Students saw self and professional
support as being less risky and thus more comfortable in comparison to social support, which
was perceived to increase the likelihood of information on their mental health being made public.
However, these feelings did not automatically lead to an outright rejection of the mockups that
provide social support. This is evident in students’ top picks for Digital Human Library and Virtual
Campus, which are both high in social support. For the students, comfort seems to be contingent
on whether anonymity could be guaranteed in the design.

Comfort also meant resonance or the relatability of the people they interact with. S2.2 wrote
of the Digital Human Library: “From my experience, UBC can feel very very big... and it’s very
easy to feel unseen or unheard. Being able to read about individual students like this and their
stories would really help me to feel more connected, more seen, and more like I belong, especially
if their stories resonate with my own personal/cultural experience.” This feeling of belonging and
representation could be especially vital for new international students in need of social capital who
are confronted by unfamiliar cultural norms.

Most students found the more informal designs with less explicit terminologies and interactions
with professionals to be more approachable and comfortable. However, that informality was seen as
being too implicit for some participants. For example, S3.5 who has been to counseling before, made
the following remark about the Virtual Campus design: “I feel like this app is more social-focused
than mental health-focused so I don’t really see how it can do much in addressing my stigma and
cultural barriers to mental health?”

7.2.4  Trust. Student participants often considered trust to be a critical factor in deciding which
mental health technology to use. Their definition of trust was closely tied with helpfulness and
comfort, especially regarding the credibility of the intervention and privacy risks. S1.2 described
his struggle juggling these different aspects: “I think for me it’s a level of trust. I trust professionals
even though I've never seen one before because they’re trained to help... I trust myself but in
a different way. I know how I think and react and there’s no fear about oversharing and that
comforts me knowing that no one else is witnessing my struggles” However, several students found
that they could not trust themselves to get through mental health hardships: “I can’t trust that I
know what is best for me. I just don’t have the training” (S2.1). Social help was similarly viewed:
“I don’t trust other people so social help is not something that I think I'll ever use” (S1.2). This
complex understanding of trust led to a variety of responses to the mockups. The Digital Human
Library seemed to allow the students to gradually trust themselves by learning from peers within
an environment where credibility was guaranteed by professionals. Virtual Campus seemed to
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have less of a guarantee because the interactions between students were not closely monitored by
professionals.

In sum, we found that increasing helpfulness could be had by exploring ways to meaningfully
connect the student with professional involvement. Comfort was highly correlated with self support
but there seemed to be opportunities where social support can bring about the desired comfort
if relatability of peers is highlighted. And finally, trust seemed the most complex, but the most
promising approaches seem to be to demystify social support, engage the professionals, and provide
learning opportunities to the students.

7.2.5 Use of personas. Student participants had quite a positive reaction to the use of personas.
The Likert scale question asking about how comfortable they felt using the personas (5 being much
more comfortable to 1 being much less comfortable compared with not using one at all) showed that
the students felt comfortable talking about their mental health via a hypothetical student (M=3.79,
SD=1.05). However, some of the students who had attended a counseling session in the past rated
their comfort level as either unchanged or somewhat less comfortable when using a persona: “I felt
like talking from the perspective of a hypothetical student felt a bit less authentic, and I still ended
up drawing from my past experiences” (5S2.4). The two researchers overseeing the workshops also
noticed this, sometimes even going as far as reminding some of the students to more explicitly
consider their persona. On the other hand, the students with less or no experience with mental
health professionals viewed the use of a persona as a benefit: “Using the persona actually helped
me to understand mental health from the perspective of an outsider so it wasn’t as uncomfortable
as it could have been” (51.2). This suggests that the use of personas in sensitive HCI research like
mental health can indeed be valuable for creating a comfortable environment, but may be worth
using only with those who find the topic especially challenging to discuss.

8 DISCUSSION

Through the storyboards, we aimed to understand what types of designs can help international
students navigate their mental health and access the services and support they need. We found that
the students looked for and deeply considered design features that offered promises of helpfulness,
comfort, and trust in technologies for mental health. Types of support seemed to be the most critical
variable, as the students made connections between how each support type could be valuable in
accommodating their stigma and cultural barriers which has led to an unfamiliarity with mental
health. They responded most positively to the storyboards where the three types of support were
evident, which strongly suggests that effective designs for this population need to incorporate all
three: self support to give users a sense of comfort and desired self-reliance, social support to help
normalize discussions, and professional support to help moderate potentially harmful content and
to ensure trusted content. In all, we found special care needs to be given towards providing a more
accessible experience by explicitly presenting values of helpfulness, comfort, and trust. However,
maximizing these values may not be possible and could be an interesting topic to pursue in future
studies.

We found that the Digital Human Library has the potential to provide widespread support for
users with different experiences and stigma levels. This flexibility in design may be effective in
helping students from different cultural backgrounds who may find social support less helpful.
Research has shown that social support for East Asians and Asian Americans needs to take into
account social strain and overly intrusive interactions due to potentially negative consequences
when sharing distressing news [28, 53, 62]. Thus, supporting an indirect method of social support,
like the one in the Digital Human Library, may be the best approach for some students. Indeed,
several of our student participants felt some reservations about pursuing social support. This
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finding is in contrast to other HCI work that heavily promotes peer social support among university
students [30, 46] without meaningful discussions on the negative repercussions it can bring to
students used to different cultural expectations around mental health. Additionally, we previously
noted that support is needed for students of East Asian heritage to engage with technologies for
mental health, such as promoting storytelling and skill learning from peers [57]. We learned that
this holds true for our international students as well, but with this study, we found that flexible
approaches that support different levels of helpfulness, comfort, and trust are needed.

Next, we list several design implications that can give guidance to HCI researchers and designers
working with international or cultural minority student groups.

8.1 Design Implications

8.1.1 Mental health technologies should incorporate some professional support. While self support
and social support design elements could be helpful, it is mainly the expertise from professional
support that would be more objectively helpful for international students. However, the involvement
of professionals must be designed sensitively to consider the discomfort that such an engagement can
bring. As evidenced by our student participants who expressed hesitation at involving professionals
and also by prior work on the social ecology of university students [30, 46], future work should
consider how best to destigmatize the seeking of professional support and envision new ways for
professionals to be more clearly engaged with the community. Future work should also consider
pragmatic ways for mental health experts to provide their services amidst budgetary and time
constraints.

8.1.2  Mental health technologies should destigmatize social support. According to their survey
responses, several student participants reported that they would be uncomfortable receiving social
support. However, there exists substantial research on the mental health of young adults and
university students that stresses the importance of social networks and peer support [20, 35] in
building mental health resilience and literacy. This implies that technologies should be mindful of
users’ discomfort and be developed in a manner that combats this barrier to entry. One way is to
scaffold the exposure to and experience with discussion of mental health and well-being, gradually
increasing comfort and dispelling stigma. This approach can also be more sensitive towards cultural
minorities who find direct social interactions unhelpful [28, 53, 62]. Thus, designs that can grow
with the user may be particularly effective. For example, our students responded positively to
the Digital Human Library design as it accommodates both a passive mode of social support (i.e.
reading stories of others’ experiences) and the more active social interactions (i.e. reaching out to
the storytellers).

8.1.3 Mental health technologies should support user agency. As international students negotiate
helpfulness, comfort, and trust in their interaction with mental health technologies, it is important
that mental health technologies give users the flexibility to approach their mental health according
to their own schedule and comfort level. This is important for international students, as they may
need to unlearn the cultural expectations and stigma around mental health before seeking the help
they need [57]. Our designs highlight the importance of promoting user agency in multiple ways.
For example, we speculate that the reason for the popularity of the Digital Human Library, as well
as Virtual Campus, is the freedom they afford the students to approach mental health on their
own terms. This is important because they give students more control, and thus empowerment,
over their mental health journey, instead of being dictated to steps they must take but are not
yet prepared for. Levels of anonymity can also help provide more control over what narratives
are attached to their identity. As our students remarked, the ability to find more meaningful and
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helpful connections online may outweigh wishes for anonymity. Future work should explore other
ways to give students agency to help overcome barriers to entry in a sensitive manner.

8.2 Value of using ecological perspectives

We found several opportunities to help the students by increasing helpfulness, comfort, and trust
based on taking a broader social perspective of campus life. We encouraged the students in the
co-design sessions to look beyond themselves and their own narrow social circle to understand
the roles campus professionals and services play in their mental health-seeking practices. How-
ever, in previous work in HCI mental health with university students, perspectives from mental
health professionals tend to be minimized [30, 46]. Future work should consider ways to take the
perspective of these mental health professionals to understand how technology can enhance their
work to provide more effective care for their students (similar to [60]). We also brought in explicit
cultural content in the form of Activity Cards to prompt the students to think about how their
cultural background has influenced their perception of mental health and also to ideate potential
designs with culture as a focus. We believe that taking this broader social view allowed our student
participants to deeply reflect on how to be included in mental health conversations on campus,
which is important because mental health from non-Western perspectives tends to be considered
private and thus not talked about [57]. Thus, similar to Vacca’s work with Latina teenagers [63], we
believe that any future work on the mental health of minorities must consider how best to include
cultural and social perspectives in the study design.

9 LIMITATIONS

One limitation of this study is the representativeness of participants. Though we recruited a diverse
set of international students and professionals in one large Canadian university, we recognize
that our sample of participants may be skewed towards those who are more likely to engage in
mental health discussions with others. Therefore, they may not be representative of the needs and
challenges of all international students in Canada. Another limitation is the gender balance of the
participants, which skewed more female, as is common in mental health studies with young people
[30, 34]. We also recognize the limitation of our study design, which constrained the time the
participants had together so that students’ discomfort can be minimized. It might have been that
with more time, students’ discomfort would have been lessened as they grew more accustomed to
the platform and other participants. The participation of the professionals may also have influenced
the students as they progressed through the study: the students seemed to more highly value social
support in the designs they proposed in Stage 2 but gravitated towards professional support in the
survey. There is a possibility that the students would not have shifted their preferences had they
not been exposed to the professionals in the study. Thus, a concern is that the findings may not be
truly representative of their preferences. Despite these limitations, our findings provide valuable
insight into how technology can be designed to increase accessibility among international students.
Finally, our use of culture is loosely defined and used, and thus we did not have enough depth in
the data to differentiate the cultures that were represented. As well, we did not have sufficient data
to claim any differences between graduate and undergraduate cohorts, which may be valuable to
explore in future work.

10 CONCLUSION

This study presents the types of design elements that international students and campus profession-
als desire that can help students access mental health support at their university. We focused on
international students from non-Western cultural backgrounds to understand from an accessibility
standpoint how to design mental health technologies for people with cultural stigma and lower
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familiarity with Western approaches to mental health. This participatory design study incorpo-
rated broader campus and cultural contexts in which the participants were situated to supplement
our understanding of their mental health experiences. Our study contributes (1) a method for
collaborative development of personas that enabled our participants to discuss mental health more
comfortably; (2) empirical findings which were then developed into a set of design dimensions that
helped conceptualize what our sample of international university students need and look for in
mental health technologies; and (3) an empirical understanding of how our international student
participants negotiate helpfulness, comfort, and trust when they consider what technologies to
adopt. This study found that incorporating professional support, destigmatizing social support,
and supporting user agency may help international students to overcome barriers to using mental
health technologies. Among the design mockups, the Digital Human Library seemed the most
promising in providing flexible social support for students with different experiences and stigma
levels. Our findings suggest the importance of continuing research with international students as
well as other minorities when developing more inclusive mental health technology designs.
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A STORYBOARD 1

Sang-Wha Sien, Jessica Y. Ahn, & Joanna McGrenere

Designed using images from Freepik.com

Storyboard #1: UBC Dinner Party

Cheng is an international student from China. She needs to speak to a counselor about the stress of dealing with her demanding parents due
to cultural differences regarding her education. However, she is not yet comfortable enough to speak to a counselor one-on-one or in-person.

She hears about UBC's Dinner Party app where she can attend group sessions anonymously.
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She opens the app and after making her UBC verified
account, proceeds to describe what she thinks she
needs help with in her profile page.
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Soon after, she is invited by Dr. Jones, a UBC counselor,
to attend a group session with other students who have
similar concerns. After agreeing, she prepares "dishes"
of ideas and experiences to bring to the dinner party
and share with everyone.
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She logs into the event at the appointed time and

meets other students with their own "dishes." With the
support of the counselor and other students, she
spends a rewarding time discussing her concern and
leaves the session feeling more comfortable with
counseling.

Fig. 5. Storyboard 1, Dinner Party.

B STORYBOARD 2

Designed using images from Freepik.com

irtual UBC Campus

Storyboard #2:

Ana is international student who is very new to UBC and has yet to come to campus. During an online orientation for
new students, she was recommended to download an app for UBC students to experience a virtual campus as if they
were there in person. The format of the app mimics that of a game, with daily challenges to virtually walk around the
campus so that she can meet other students and approach UBC staff if she needs help.

After she makes an account using her
UBC credentials, the app opens up to a
map view of UBC where she sees the
locations of herself and other users on
campus. She realizes that the game
has placed her randomly in front of
the Nest, though she can "walk"
around using the joystick control.

She finds that she has a notification
and opens it to discover several
daily challenges she can fulfil for
badges. She decides to chat with
someone new and picks Reza who
seems the closest on the map.

She zooms in and clicks on Reza's avatar. She
realizes that Reza is close enough that when she
clicks on his avatar, a popup appears to display
whether he is free to chat. She invites him to chat
which he promptly accepts.
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They begin to get to know each
other through the chat. They also
have the option to talk or turn on
their cameras

After chatting with Reza, she sees that a
counselor is close by and s speaking to another
student. When she clicks on the counselor's
avatar, she discovers Julie is a UBC counselor.
UBC counselors and advisors, like Julie, take
some time during the day to use the app so that
students can approach them for guidance in
impromptu and informal conversations. She
decides to say hello to Julie later to complete her
daily challenge.

Fig. 6. Storyboard 2, Virtual Campus.
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C STORYBOARD 4

Storyboard #4 : Al Counsellor

Designed using images from Freepik.com
Kiran is an international graduate student at UBC. He has recently started thinking about seeing a counselor to talk

about why he's been feeling down and unmotivated to work on his research. However, he has never seen a
counselor before and is anxious about talking about his mental health when he is not experienced in talking about
his emotions. He hears about an app that can help individuals gradually become more comfortable talking about
their mental health, This app uses Al voice technology to simulate counseling sessions.
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He starts a session by choosing an Al
Counsellor and decides to talk rather than
chat because he is home alone and feels safe

The Al counsellor asks him questions about how

After the session, he is prompted to track how
he's feeling, and Kiran s able to have a

After several sessions, he sees that he has become

to o so. He also feels like he needs to
practice talking about his emotions,

conversation. It also listens to his problems and
provides personalized suggestions or advice on
what to do next. Kiran goes back and forth
between the Al Counsellor and the live transcript,
to read back on what he said before.

comfortable he feels about talking about his
mental health. He can also see the finalized
transcription as well as the trends of what topics
were discussed during the session on his
dashboard.

fairly comfortable talking about his mental health.
Kiran thinks he is now ready to graduate to a real
counselor. He notices that the app provides
information on how to contact UBC Counselling
Services.

Fig. 7. Storyboard 4, Al Counsellor.
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