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The integration process of international students into a new culture and academic environment poses significant challenges to their
physical and mental well-being. Through co-design sessions with international students, we investigated which factors international
students prioritize for wearables that could support them in this context. Through the sessions, we saw a shift from addressing
problems and focusing on a solution product, to a more comprehensive perspective, considering factors such as affordability, aesthetics,
sustainability, placement, the importance of real-time connectivity, seamless integration into daily life, customization, and efficient
power management. Our insights contribute to creating wearables that mitigate the challenges faced by international students.
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1 INTRODUCTION

The journey of international students moving into a new culture and academic environment often presents significant
challenges, impacting their physical and mental well-being. Our previous research efforts aimed to comprehend these
experiences, behaviors, and the creation of solutions to cope with these challenges [8]. International students encounter
various hurdles, including language barriers, cultural differences, financial constraints, and unfamiliarity with the
host country’s healthcare system [6, 11]. Left unaddressed, these challenges can contribute to adverse mental health
outcomes, amplifying the need for accessible and effective solutions [5]. Digital mental health tools and wearable
technology are promising solutions for college students’ mental health [9]. Wearables offer real-time monitoring and
personalized support [3]. However, features and design qualities of wearable solutions are specific to the application
area and should be tailored for this. Our initial investigation uncovered aspects important for international students in
Germany, namely real-time connectivity, ambience, customization, familiarity and affordability [8]. In this paper, we
extend this analysis and explore how and which qualities of wearable technology participants suggested and included
in their designs.
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2 APPROACH

For this work, we employed Co-Design with participatory methods [12], involving international students who relocated
to Germany in the process. We recruited 20 participants (10 female, 8 male, 2 non-binary individuals), representing
10 different nationalities. Participants were split into five groups in two-hour workshops and engaged in interactive
activities to generate design concepts in both written and visual form. The sessions began with icebreakers, followed by
a needs assessment where participants documented their transition challenges in Germany in textual form. After an
Affinity Mapping activity [5], primarily led by participants, they categorized these challenges. As a first design step, How-
Might-We questions (HMW) [4] were used. For this, participants brainstormed ideas and graphically sketched solution
ideas individually. Finally, body-storming activities brought these ideas to life, facilitating collaborative problem-solving
within simulated scenarios [10]. Body storming provides a more realistic situation and environment for understanding
international students’ experiences in an inclusive setting, compared to traditional brainstorming or concept discussions
[7]. Participants physically interact with prototypes, offering valuable insights into how the technology would function
in real-life scenarios. This approach can identify usability issues, consider sensory experiences, and thus provide a
holistic view of wearable technology. For data analysis, Body Storming contributed not only visual data but also added
depth to our findings.

Later, the researchers examined the difficulties encountered and concepts generated in the HMW sketching activity
and the video data from the sessions, including the presentation of body storming prototypes recorded on video.
Thematic analysis and axial coding were used to identify recurring patterns and themes [1, 2].

3 RESULTS

During the workshops, an exciting shift in participants’ priorities became evident. Initially, students concentrated on
devising solutions for specific challenges in the ideation phase. However, later, especially in the final bodystorming
session, their focus shifted towards evaluating practical aspects of their ideas, emphasizing functionality, technical
feasibility, environmental impact, and affordability. This highlights participants’ growing awareness of the need for
holistic design considerations, recognizing that successful solutions must not only address problems effectively but also
align with real-world constraints and sustainability concerns.

Real-Time Connectivity. It became evident that real-time connectivity had paramount importance for international
students, alleviating the distress of being far from family and enabling immediate interaction. This also was a central
feature of their ideas and design concepts. Seven out of 10 final concepts had an emphasis on real-time capabilities,
whether a real-time connection with people (e.g., couple rings) or real-time assistance through wearables (e.g., AR
glasses used for navigation).

Ambience. Another essential requirement is that wearables should seamlessly and unobtrusively integrate into
students’ environment and daily lives and operate in the backgroundwithout requiring constant attention and interaction
given the multifaceted demands and distractions faced by international students as well as co-living being the most
common living condition for those. Participants P2, P3, P5, and P9 suggested that wearables should provide subtle
feedback through vibration, haptic feedback, or discreet visual cues, keeping users informed without disruption.

Familiarity. Analyzing the final body storming concepts, we found that participants frequently gravitated towards
familiar wearable devices in order to prevent drawing attention. For instance, P1 and P2 came up with a headset device,
P5 and P6 with rings, while P13 and P14 crafted bracelets and P19 and P20 thought of AR glasses.
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Preference of upper body location. From the final concepts, ten wearables were worn on the upper body. For
instance, ’Sunny Side Up’ is a shirt or undergarment to wear in long, gloomy winters that can transfer vitamin D to
the skin. P17 suggested, “a Smart shirt that can be adjusted based on the weather conditions in Germany.“ Similarly,
P15 mentioned “a ring designed to gather data on the wearer’s heart rate and anxiety levels and, in addition, provide
recommendations upon detecting any unusual indicators from the user.“

Functionality, aesthetics and user interaction.When students presented their final concept, they appeared to
view their ideas with a practical lens, as future products. Their discussions extended beyond a means to solve the
problem, encompassing functionality, aesthetics and user interactions. These wearables were envisioned as lightweight
and crafted for comfort, with a minimalist design that does not draw attention and harmoniously integrates with
contemporary youth fashion choices. For example, P7 and P8 collaboratively designed pairs of bracelets with an
emphasis on a visually appealing aesthetic.

Affordability. Affordability emerged as a critical concern, emphasized by P2, while sustainability was underscored
by P6, highlighting students’ commitment to creating socially responsible wearable technology. P16 valued efficient
power management to ensure wearables can operate for extended periods without frequent charging or maintenance.

Integration with other devices. It was deemed imperative to ensure a seamless integration of wearable devices
with other technological ecosystems, such as smartphones and smart home systems. This was identified as crucial for
enhancing the overall user experience, seamlessly incorporating these devices into the daily routines of international
students.

4 DISCUSSION AND LIMITATIONS

Customization was vital for international students, empowering them to tailor their devices to their specific needs and
preferences, while also substantially reducing the learning curve associated with adopting these devices.

Regarding the choice of upper-body placement for wearable devices, this can be attributed to several pragmatic
considerations. The upper body’s accessibility makes it exceptionally convenient for users to engage with the device,
whether it involves tactile interactions such as pressing buttons, adjusting settings, or perceiving information on the
device’s interface. Additionally, this placement significantly improves visibility, enabling users to monitor the device’s
feedback and notifications more effectively. These design choices align with prior research findings, specifically the
work of Zeagler and Gemperle [3, 13], which emphasized the advantages of situating wearable devices on the upper
body. Moreover, the prevalence of wearable devices, such as fitness trackers like the Fitbit, traditionally worn on
the upper body, may have influenced this choice, resonating with users’ familiarity and comfort with this location.
Collectively, these factors underscore the practicality and user-centric rationale that underpinned the selection of
upper-body placement as the optimal configuration for our wearable devices in the final prototypes.

The importance of aesthetics in wearable design should not be dismissed; rather, it represents a strategic choice that
international students recognize as pivotal. Wearable devices with stylish and contemporary designs are less likely to
draw unwarranted attention or judgment, a critical consideration in both social and professional settings where personal
image carries significant weight. Therefore, the attention to aesthetics in design is not merely an aesthetic preference
but a strategic decision in catering to the nuanced preferences and concerns of international students, enhancing the
appeal and acceptance of wearable technology in various contexts.
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5 CONCLUSION

Our co-design research investigates the preferences of international students in Germany when it comes to wearable
technology.We observed a shift from addressing specific challenges to a more holistic perspective. Real-time connectivity
emerged as a central theme, reflecting students’ need to stay connected globally. The importance of wearables seamlessly
integrating into daily life and environments was emphasized, highlighting the demand for unobtrusive, context-aware
devices. Customization, upper-body placement, aesthetics, affordability, sustainability, and efficient power management
were all recognized as vital aspects. These insights provide valuable guidance for design of wearable technology for
international students, fostering a more inclusive and user-centric future for wearables..
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APPENDICES

Participant Country of ori-
gin

Gender Age

P1 Russia Female 22
P2 India Male 28
P3 Thailand Female 24
P4 Russia Non Binary 25
P5 Iran Female 32
P6 Russia Female 18
P7 Turkey Female 22
P8 India Non Binary 28
P9 Albania Female 24
P10 India Male 25
P11 India Male 26
P12 India Male 30
P13 USA Female 25
P14 Pakistan Male 25
P15 India Male 22
P16 India Female 26
P17 India Male 27
P18 India Female 26
P19 Sri Lanka Male 27
P20 Indonesia Female 25

Table 1. Participants Demographic

Activity Prompt/ Instruction Time
Ice breaker Could you please share an amusing or humorous experience

you have had in Germany?
20 mins

Writing down challenges Think of the challenges that we, as students faced during our
transition period here in Germany?

10 mins

Affinity Mapping Please group related challenges into clusters 20 mins
How Might We exercise How might wearable technology tackle the challenges we dis-

cussed?
20 mins

Sketching ideas Visualize how that technology might look with a rough sketch
on paper

10 mins

Body storming Please pair up and collaborate with another person to develop
your ideas further and bring them to life through this activity
using a set of simple materials that are provided to you (such
as papers, cups, fabrics, balloons, Legos, etc.)

30 mins

Prototype presentation What is good about it? What is bad about it? What can be
improved? What are pros and cons?

10 mins

Table 2. Design activities procedure
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Fig_4a.pdf Fig_5a.pdf

Fig_6a.pdf Fig_7a.pdf

Fig. 1. Prototypes made by the participants during the body storming sessions
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Fig_13a.pdf Fig_14a.pdf

Fig. 2. Sketches made by participants during the How-Might-We session
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