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Given that participatory design is a powerful tool to understand target users’ perspectives, HCI researchers employ a range of participatory
design methods in child-centric technology design. While participatory design is traditionally conducted in co-located settings, during the
COVID-19 pandemic, many researchers had to shift to an online setting, adapting virtual tools to facilitate online participatory design activities.
In this paper, we present our experiences of conducting two online participatory design studies during the pandemic. The first study involved
children of age 7-11 years in the design and evaluation of a child-centric tutorial authoring tool for digital art. The second study involved early
adolescents (11-14 years) in a participatory design study to understand how they envision tech-based solutions to support disengagement from
excessive use of technology. We reflect on the study methods employed in both studies as well as the challenges and opportunities when
conducting online participatory design studies with younger populations from different countries.
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1 INTRODUCTION

Participatory design with children is an effective way to elicit children’s perspectives while designing child-centric technologies
[13,15,22]. Since this method allows researchers to better understand the age-specific requirements of children and facilitates child-
oriented design thinking, it has been used in many research studies with different age groups [2,5,6,19,21,24,26,27,28].
Participatory design (PD), where participants work together with the researchers and contribute to the design process, is
traditionally conducted in co-located settings. Due to health safety concerns and COVID-19 restrictions, as of 2020, it became more
common for researchers to conduct PD studies online [11,16,20]. This sudden transition introduced numerous challenges including
technical difficulties, video conferencing fatigue, appropriate logistics support [11,16,20], and adapting common PD activities
using physical materials (e.g., sketching, paper prototyping) to online settings. Although there were numerous challenges, online
PD also removed several barriers to participation (e.g., geographical barriers, time to travel to the study location), providing
researchers with the opportunity to collect insights from participants with different backgrounds and cultures without being
restricted by the time and expenses needed to conduct the co-located study sessions across multiple locations and time zones [16].
In this paper, we reflect on our experience from two case studies, where we involved different age groups of children in online
participatory design of child-centric technologies in two different domains. The first study focused on the design and evaluation of
a tutorial authoring tool for digital art with children (7-11 years old) [9]. The second study explored the design of tech-based
mediation strategies with early adolescents (11-14 years old) to promote disengagement from technology overuse [10]. We share
our overall reflections on conducting remote PD sessions including the adaptation of methods for the online setting, participant
involvement in online design activities, use of virtual tools, and the challenges and advantages we experienced in the process.

2 RELATED WORK

In today's digital age, technology plays a significant role in the lives of children. To understand children’s perspectives and
requirements, researchers have investigated various approaches to involve them in the design process. These approaches include
contextual design [3], cooperative inquiry [14,18], mixing ideas [17], layered elaboration [29], and collaborative design thinking
(CoDeT) [22]. Research has shown great potential for child-centric design approaches with children of different age groups, ranging
from young children [1,8,17] to teenagers [5,6,7,12,25,28]. The COVID-19 pandemic required many researchers to move from
traditional in-person settings to online platforms [9,11,16,20]. In adapting to online settings, researchers have developed models
and strategies, such as being adaptable to balance expected and unexpected factors during online sessions [20] and have documented
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Figure 1: Close-up snapshots of tutorials created by our participants in the first case study. (A) A part of a tutorial created by a participant using
our lo-fi prototype. (B) A part of a tutorial created by a participant during our online study using the higher fidelity prototype.

and compared the experiences of different co-design groups [16]. Our case studies are motivated and informed by this prior work.

3 CASE STUDY 1: DESIGNING A TUTORIAL AUTHORING TOOL FOR DIGITAL ART WITH CHILDREN

In this study, we explored the design of a child-centric tutorial authoring tool for digital art, where children could create tutorials
for other children (details of this study can be found in [9]). Our goal in designing such a tool was to enable children to share their
artistic creativity along with their art creation process while also benefiting other digital art enthusiastic children. Our child-centric
design approach had two phases: 1) an in-person participatory design study with eight locally recruited 6-11-years-old children and
2) an online study with sixteen 7-11-years-old children from three different countries (Canada: 9, US: 6, Bangladesh: 1). The first
study was conducted in October 2019. The second one was also supposed to be conducted in person during February 2020, however,
due to the onset of the pandemic, we had to transition to an online setting quite suddenly. Below we briefly describe how we started
with our first study and later shifted to an online setting, the challenges we faced and how we attempted to address them.

In the first phase, we started with a general approach to tutorial authoring — capturing individual steps of the drawing workflow
and allowing children to decide when to capture the steps. Based on this general idea, we created a low-fidelity (lo-fi) prototype,
which was a paper-based template with slots to display the drawing steps of the digital art. In an in-person PD study, we asked our
participants to interact with our lo-fi prototype. To not constrain their drawing process, we asked them to create the digital art on a
computer so that they could use all the digital tools required for their art creation. When they were ready to capture a step of their
drawing, we captured photos of their drawing and printed them out with a polaroid printer. After completing the drawing, the
participants created a workflow with the captured steps using our lo-fi prototype (see Figure 1A for an example).

Based on our participants’ feedback on our lo-fi prototype, during the second phase of our research, we developed a higher-
fidelity prototype to elicit further feedback from children regarding tutorial authoring for digital art while they attempted to create
a tutorial with our prototype (see Figure 1B for an example). This prototype was a semi-automated Wizard-of-Oz prototype that
required input from a study facilitator to ultimately generate the tutorial. In our second study, we aimed to have participants work
with this higher-fidelity prototype to further probe into their thoughts and opinions on how to design such a tool.

In shifting our study methods to an online setting, one challenge was how to allow the study facilitator to act as the “wizard”
for the prototype. While this could be easily done in an in-person study with a wireless keyboard, we had to find an effective way
to enable children to interact remotely with a prototype that was not fully functional and thus could not easily be remotely deployed.
Our solution was to use “TeamViewer”, an application that allowed participants to access the study facilitator’s computer screen
and directly interact with the prototype without needing to install anything on their computer. While it saved our participants from
additional installation overhead, it also introduced lag, which slowed down their art creation process.

Another challenging aspect was maintaining engagement throughout the sessions, given the age range of our participants (7-11
years). During the pandemic, many schools moved online and attending long classes remotely often created video conferencing
fatigue in children [4]. Since attending an online study would prolong the overall screen time of the day, we had to be mindful of
the length of the study session, which led us to reduce our number of study activities and thus limited the breadth of our PD data.
For example, we initially planned to have children try out a sample child-authored tutorial, but we cut this activity from the online
study after piloting due to fatigue. Simultaneously, we had to ensure that the sessions were interesting and engaging given that
children can have short attention spans [16]. Hence, to provide breaks from the online tasks and create a conversational atmosphere,
we intermixed open-ended interview questions with the study tasks. Overall, our participants seemed engaged in our study sessions
and provided useful insights into children’s incentives and capabilities to create digital art tutorials with a tutorial authoring tool.
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Figure 2: Part of a final design solution generated during the PD sessions of our second case study, where participants of a group attached their
hand-drawn sketches and annotations to Google Jamboard.

4 CASE STUDY 2: PARTICIPATORY DESIGN OF TECH-BASED INTERVENTIONS WITH EARLY ADOLESCENTS

In this study, we involved early adolescents in online participatory design to understand their perceptions of technology
disengagement and how they would design tech-based mediation strategies to control their technology overuse (details of this study
can be found in [10]). This study was conducted online (in March 2022) which allowed us to recruit internationally. We ended up
with 21 participants from 7 different countries (Canada: 9, Bangladesh: 3, France: 3, India: 3, Dubai: 1, Netherlands: 1, Philippines:
1). To ensure active participation from our early adolescent participants, we designed a group-based study because collaboration is
known to be an effective way to promote creativity [23] while holding a sense of accountability in teamwork [22]. We formed 7
groups in total with 3 members in each group. Here we describe how we engaged our participants in the group-based multi-session
online PD, how we designed the sessions and our experiences with the virtual tools we used to facilitate the sessions.

We conducted three separate online sessions where we designed different PD activities to involve participants in the design of
a tech-based intervention that would promote healthy tech use. Considering participants’ Zoom fatigue, we kept each session no
longer than 60-90 minutes. In the first session, to observe how participants contextualize their concept of technology overuse and
tech disengagement, we asked them to create a collaborative story using Google Slides. In the second session, we had a collaborative
brainstorming activity using Google Jamboard where we asked participants to write ideas that they perceived to be useful to limit
tech overuse. After this session, we encouraged our participants to engage in an individual asynchronous activity of sketching a
tech-based intervention based on their collaboratively generated ideas. Along with saving online screen time, this offline task
allowed our participants to offer their individual perspectives on the collaborative design process. Based on the individual sketches
produced from this task, in the final session, each group created a final sketch of a tech-based solution using Google Jamboard. To
motivate active participation, we informed them that at the end of the research study, their collaborative sketch would be entered
into a design competition where all the participants of this study would be able to vote for their preferred solutions. Additionally,
to promote engagement and group collaboration, we incorporated team-building and ice-breaking activities in between the tasks.

The virtual tools that we used to facilitate the co-design activities seemed to be useful in enabling our participants to collaborate
online efficiently. Since most of the participants had experience attending online classes during the pandemic, all were comfortable
with video conferencing on Zoom. Although some of the participants did not have previous experience with Google Slides and
Google Jamboard, they became comfortable with the tools quickly with the help of the facilitator and their team members. Both
tools allowed them to see real-time changes made by their team members and work on the documents synchronously. One issue
with Jamboard was that free-hand drawing was difficult for participants who were using a mouse. Hence, they opted for drawing
on paper which did not allow their team members to directly edit the sketch. They were able to provide verbal suggestions and later
contribute by adding annotations once they uploaded the sketch to the Jamboard (see Figure 2 for an example). Anticipating that
drawing digitally could be a struggle for some participants, we provided icons and objects in the Google Slides for the story creation
activity. This decision seemed to be effective in terms of reducing time and struggle to identify what to draw and how for the story.
On the other hand, there is a possibility that it might have restricted participants’ creative expression.

5 CHALLENGES AND OPPORTUNITIES

Both case studies presented in this paper are unique in terms of their domain of investigation, target age range and their application
of co-design methods in the online study sessions. These studies provide examples of how participatory design can be facilitated



online with children to enable active participation using a range of virtual tools. Since both studies involved international
participants, they also demonstrate the potential for online PD that can bring global perspectives into the domain of exploration.
However, while submitting our paper to a conference, some reviewers expressed concerns that involving international participants
in a focused investigation might introduce too much diversity to contextualize the findings with a small sample size. This raises
the question of how to best integrate diverse perspectives into PD. For example, can we gain valuable design insight through a
diverse participant pool in a single study, or is it preferable to instead have multiple small studies, each tailored to populations with
particular backgrounds? In the case of our online studies, the differences in participants’ perspectives owing to geography were
subtle enough that we were not able to detect them with our study methods. While it could be possible that, for our domain of
investigation, the variability in family dynamics in our participant pool dominated the cultural and geographical factors, the
question remains on how to identify cultural factors with smaller sample sizes.

Children can be a difficult target audience to recruit, and conducting online studies widened our potential pool. The online
setting also made scheduling the individual study sessions more flexible, since caregivers did not have to commute to our lab to let
their children attend the study. In our second study, however, which was multi-session, it was challenging to schedule participants.
Since participants often were in different time zones, sometimes we had to wait weeks before we could find a schedule that worked
for all three participants of a group. Additionally, while we did not collect information on socio-economic status, we suspect that
most of our participants might belong to families with relatively high socio-economic status. For example, to participate in an
online study conducted in a foreign university, an international participant must have access to the Internet and a computer, which
would exclude participants from lower socio-economic backgrounds. As HCI researchers, it is necessary to explore how we can
include the unheard voices of international participants from under-developed countries in the online participatory design of
inclusive technology.

Conducting the online study introduced some challenges which included internet connection issues, participants being distracted
by siblings and technical difficulties setting up the study. Despite the challenges of adapting to an online setting, we found that our
younger participants were sometimes even more engaged in the remote study than in our first in-person study. While we were
concerned that the lack of physical presence might negatively impact participants’ engagement in the study, surprisingly, being in
the comfort zone of their own homes, participants seemed more open to contributing to the study tasks and interviews than when
we were able to conduct PD activities in person. On the other hand, as researchers, we felt that building rapport with our participants
was easier in person. Moreover, the overhead of managing multiple tools simultaneously to smoothly run a session and the Zoom
fatigue of running multiple sessions in a day was challenging for the study facilitator. Additionally, while scrutinizing different
virtual tools to identify whether they could support typical physical participatory activities, we faced additional scrutiny from our
institutional ethics board over secure storage policies, an issue that we did not have to worry about with physical prototyping. Since
online PD is now more common than in pre-pandemic times, more research is needed to investigate how we can design an integrated
set of virtual tools aimed to support a wide range of child-centric PD activities while addressing privacy concerns regarding
participant data.

Overall, while comparing the online PD studies with the in-person study, we realized that the transition to an online setting did
not seem that challenging for our child participants. They were comfortable interacting with the virtual tools and engaged in the
participatory design activities while providing high-quality contributions to the design process. The only issue we observed that
might have affected participants’ artistic creativity was the lack of flexibility in the online drawing. On the other hand, we did feel
that in an offline study, the physical presence makes the interaction with participants more fluid and natural. Further, the tangible
and interactive experiences with prototyping can provide a more accurate representation of the intended use of the proposed
technology and allow participants to focus on the PD activities, without being bothered by the additional technicalities of the virtual
tools. Future research could explore ways to facilitate online participatory design where children could have a similar experience
to physical participatory design activities so that they could contribute even more to the design process.

6 CONCLUSION

In this paper, we present our experiences of conducting two online participatory design studies during the COVID-19 pandemic
with two different age groups of children. We hope our reflections on the study methods will encourage HCI practitioners to explore
new ways to involve children in the online participatory design of child-centric technologies.
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