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ABSTRACT

Children’s excessive use of technology is a growing concern, and
despite taking various measures, parents often find it difficult to
limit their children’s device use. Limiting tech usage can be espe-
cially challenging with early adolescents as they start to develop
a sense of autonomy. While numerous tech-based mediation solu-
tions exist, in this paper, we aim to learn from early adolescents
directly by having them contribute to co-design activities. Through
a multi-session, group-based, online co-design study with 21 early
adolescents (ages 11-14), we explore their perceptions towards tech
overuse and what types of solutions they propose to help with
disengagement. Findings from these co-design sessions contribute
insights into how the participants conceptualized the problem of
tech overuse, how they envisioned appropriate mediation strate-
gies, and important design considerations. We also reflect on our
study methods, which encouraged active participation from our
participants and facilitated valuable contributions during the online
co-design sessions.
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1 INTRODUCTION

With the abundance of technology present in our surroundings,
children’s excessive use of digital devices has become a concerning
issue. Alongside watching television, children are spending large
amounts of time with different sophisticated devices (e.g., smart-
phones, tablets, computers, gaming consoles), where they have
access to a plethora of media applications as sources of entertain-
ment. For example, a 2021 study found that almost all children in
the UK accessed online media [65]. In the United States, children’s
(ages 8-18) screen usage has increased by 17% since the beginning
of the COVID-19 pandemic [71].

Although the availability of the Internet and media applications
can offer many benefits to children other than recreation (e.g.,
education, socialization), unrestrained use of digital devices can
have severe detrimental effects, including negative impacts on social
and cognitive development, sleep, and health [32, 64, 84]. If not
monitored and controlled, children’s urge to use digital devices and
online media excessively can turn into an addiction [78, 90], which
can lead to daily-life disturbances [12], aggressive behavior [1], and
symptoms of withdrawal [40]. It is therefore not surprising that
children’s increasing use of technology has become an alarming
issue for many parents and that they often attempt to play the role
of gatekeeper [15, 63].

A large body of research has looked at parents’ involvement
and attitudes towards children’s media usage [3, 5, 23, 44, 68], and
parents’ different mediation strategies [12, 56, 60, 63, 67, 79, 80].
Studies have also explored how children use technology within the
home [40] and their attitudes towards parental mediation [1, 34, 59].
Despite applying various measures, parents often fail to control
their children’s tech usage [1, 59] and mediation strategies can
create conflicts between children and parents [4, 14, 20, 48, 55].
While this is a complex, multifaceted problem, one potential issue
is that children might not have had sufficient voice in developing
these mediation strategies. Motivated by prior research suggesting
that considering children’s opinions while developing rules can
encourage adherence [31, 35, 41, 43], in this paper, we explore
involving children in the design process of tech-based interventions
as a way for them to express their opinions and contribute ideas
about potential design solutions.

Given the benefits of co-designing as a method to elicit chil-
dren’s perspectives on technologies that they will ultimately be
using [2, 9, 13, 21, 25, 38, 57], we involve children in co-design to
gain knowledge regarding what design aspects and attributes of
tech-based mediation strategies resonate with them. We focus our
investigation on early adolescents (ages 11-14), an age group where
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tech overuse is an increasing concern [45]. This age group also
presents interesting design challenges given their developing sense
of autonomy [22, 30] and the increased potential for parent-child
conflicts [28]. Through our co-design study, we explore the follow-
ing research questions: 1) How can we involve early adolescents in
online co-design for child-centric tech-based mediation strategies?
2) What kinds of design solutions do they create and what factors
do they consider while designing? How do these factors align with
existing adult-designed solutions?

To address our research questions, we conducted a multi-session
group-based online study with 21 early adolescents. By involving
participants in focus-group interviews, collaborative story creation,
brainstorming, and sketching, we investigated their attitudes to-
wards designing tech-based mediation strategies for their own tech
disengagement. Findings from our study reveal insights into how
early adolescents conceptualize the issue of technology overuse and
what design solutions they perceive to be useful. Our participant-
generated solutions encompass a variety of ideas ranging from
encouraging other activities, to educating about the issue of tech
overuse, to using time awareness tools. Our findings also contribute
insight into key design considerations from the perspectives of early
adolescents, including the importance of balancing their autonomy
with parental involvement, incorporating positive reinforcement,
and including messaging that is relatable. Additionally, we share
reflections on how the study method and co-design approach en-
couraged active collaboration and high-quality contributions from
our participants. Our findings can be leveraged by HCI researchers
to ground future explorations of the design space of tech-based
interventions that promote healthy tech use by early adolescents.

2 RELATED WORK

In this section, we first discuss prior research on parental media-
tion strategies, children’s and parents’ attitudes regarding technical
mediation, and review research on existing tech-based interven-
tions. We then briefly overview literature on child-centric co-design
techniques, which informed and motivated our study method.

2.1 Moderating Children’s Tech Use through
Parental Mediation and Tech-Based
Interventions

To protect children from the risks of using online media and the
negative impact of overusing technology, parents apply different
kinds of mediation strategies, including restricting access, co-using
the media, supervision, and monitoring [62]. While the restrictive
approach can be effective for young children [44], children who are
transitioning to adolescence can find it too controlling in light of
their growing sense of autonomy [49, 80]. Hence, parents often com-
bine different mediation strategies based on their own perceptions
of tech use or their children’s needs [3, 80].

To monitor, supervise or control their children’s technology us-
age, many parents apply different technologies to help [44, 75, 87],
a strategy referred to as technical mediation [3]. While some par-
ents see merit in using tech-based mediation to facilitate children’s
healthy device use [44], others find these interventions unsuccess-
ful [75], and children often feel that the tools overlook their needs
[87]. For example, in one study, parents of young children (ages

Ananta Chowdhury and Andrea Bunt

1-5) reported that a tech-based mediation tool helped their chil-
dren transition from engaging with technology to disengaging [44].
However, other work with teens found that they easily navigate
around parental-control tools [75] and that existing tools mostly
consider parents as the primary stakeholders [87]. Consistent with
these findings, Gosh et al’s analysis of reviews posted by children
(8-19-years-old) for parental-control mobile safety apps revealed
that the child reviewers felt that the apps invaded their privacy,
were overly restrictive, and had negative effects on their relation-
ships with their parents [34]. These mixed findings suggest that
further research is needed to understand children’s perspectives.
If tech-based mediation strategies are not targeted to children’s
needs, for example, by ignoring their autonomy, children might
feel forced to use the interventions as opposed to developing self-
regulation strategies [34, 87]. Since children do not always see the
rules as being personally beneficial [34], enabling them to voice
their opinion while making the rules regarding technology use can
help them to adhere to the rules [41, 43]. Leveraging these findings,
we involve early adolescents in co-design so that they can express
their ideas and opinions about tech disengagement and propose
their own tech-based mediation strategies to promote healthy and
controlled use of technology.

In addition to studying current perceptions and practices sur-
rounding tech-based mediation, prior work has also proposed
several design recommendations. Common recommendations in-
clude that tech-based mediation strategies should incorporate self-
monitoring, risk-coping, impulse control techniques, and features
that children find favorable [34, 75, 87]. Prior work has also rec-
ommended allowing children to manage their own device use, set
self-directed boundaries while keeping parental rules in mind [49],
and negotiate with their parents about the rules to some extent
[34, 48]. In terms of whether children have the ability to resist
their temptation to use technology, prior work has suggested that
children’s ability to delay gratification can be enhanced with the
support of self-directed speech and reinforcement [1, 24, 58]. The
recommendations described above are based on data collected using
different methods (e.g., content analysis and surveys/interviews
about current practices). We complement this body of research by
contributing insights into what kind of ideas and solutions early
adolescents generate through a co-design research approach.

Prior work has also contributed new systems designed to help
children limit their own device use. There are systems that attempt
to foster self-control [39, 42], for example, by letting children plan
their own entertainment with the guidance of their parents [42],
and by using augmented reality to practice self-regulation [39]. Re-
searchers have proposed systems that involve children and parents
in various joint activities [49, 50], for example, limiting device use
as a family activity [49], and practicing self-regulation together [50].
Researchers have used augmented reality and also designed physi-
cal screen peripheral device interfaces to make children’s screen
withdrawal easier and seamless [79, 89]. Despite the prevalence of
tech-based interventions to regulate children’s media use as dis-
cussed in this subsection, we are not aware of prior work examining
children’s perspectives of tech-based mediation strategies through
co-design activities. In doing so, we aim to provide children (in
our case early adolescents), important stakeholders in this design
problem, with a clear voice in the design process.
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2.2 Co-Designing with Children

Co-design is a powerful approach to enable children to voice their
opinions and direct researchers towards child-centric design choices
[70]. Co-designing with children enables researchers to better un-
derstand and identify age-specific requirements. In light of these
benefits, researchers have involved early adolescents and teens in
co-design in a range of different domains including the co-design
of personal informatics tools [70], mobile online safety applica-
tions [19], digital badge systems [69, 83], interactive technologies
to enhance museum experience [9-11], tools to support parent-teen
communication [86], and games to raise privacy awareness [52].
To facilitate co-design in these studies, researchers have combined
different methods including group discussions, scenario creation,
developing narratives, designing memes, brainstorming, drawing
mock-ups, and prototyping. Our work investigates how to apply
these techniques in the context of a new application domain: in-
volving early adolescents in co-design for tech-based interventions
to facilitate tech disengagement.

Our co-design approach mostly borrows elements from the ‘Col-
laborative Design Thinking (CoDeT) framework [57]. CoDeT sup-
ports co-design in groups with a high child-to-adult ratio, where
the target age range is 9-10-year-olds [57]. Ensuring effective col-
laboration among 15-20 children in a co-design setting (e.g., schools,
makerspaces) with 1-2 adult researchers requires independent effort
from the children in addition to strong self-regulation abilities [57].
Since the CoDeT framework was shown to be useful in facilitating
children’s collaboration in co-design despite the aforementioned
challenges, we were motivated to use elements of this framework
in our study design even though our co-design sessions had a much
lower child-to-adult ratio (3 children with 1 adult researcher; see
section 3.1 for details). Thus, our study illustrates an application and
adaptation of the principles of the CoDeT framework to an online
setting with a low child-to-adult ratio and with early adolescents.

In light of the COVID-19 pandemic, in many cases, co-design
with children has shifted from the traditional in-person setting to
an online setting [16, 18, 26, 54]. Online co-design brings some
advantages, for example, the ability to include participants from all
over the world with diverse languages and cultures, which would
be otherwise not feasible due to geographical barriers [26]. On the
other hand, transitioning to online presents new challenges, such as
maintaining online engagement, logistics support, and managing
technical difficulties. In light of these new challenges, Lee et al.
developed a conceptual model that identifies the complexities of
conducting co-design studies online and provides suggestions to
promote engaged participation [54]. For example, the authors dis-
cuss the importance of improvisation to balance the expected and
unexpected factors during synchronous online co-design sessions
[54]. Researchers have also explored how different co-design groups
approached online co-design, documenting unforeseen challenges
and comparing different design tools and logistics decisions [26].
We used these findings to inform our adaptations of the CoDeT
framework to our online co-design setting.

3 CO-DESIGN STUDY METHOD

We conducted online co-design sessions with early adolescents to
investigate how they approach the issue of tech overuse. Through
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a multi-session, group-based, online study, our goal was to un-
derstand how early adolescents perceive self-disengagement from
technology and explore what kinds of tech-based solutions they
believe could help with disengagement. Our approach was inspired
by the ‘Collaborative Design Thinking’ framework, which incor-
porates 10 steps to promote productive and creative collaboration
including: introduction, sensitization, scaffolding collaboration, re-
flection on collaboration, defining a design goal, ideation, grouping
and selection, elaboration through making, peer jury and presenta-
tion, and iteration or wrap-up [57]. While we followed this general
sequence, we made some adaptations to suit the online nature of
the study and the fact that we were working with slightly older
children (11-14 vs. 9-10). For example, in the CoDeT framework’s
‘elaboration through making’ step, each group works together to
create a visual representation of their concepts using low-tech pro-
totyping materials. We adapted this step by first asking participants
to sketch a design solution individually offline and later to collabo-
rate online to produce a visual representation. In this section, we
share the details of our study method.

3.1 Participants

We recruited 21 participants (7 girls, 14 boys) who were 11-14 years
old (mean age: 12.5, SD: 1.06). The eligibility criterion to participate
in the study was that the participants should have experience in
using any kind of digital media frequently (for at least 2 hours per
day). We did not define “digital media” in our recruitment material,
leaving its interpretation criterion flexible. We recruited via adver-
tisements posted on online media channels (e.g., Facebook, Slack),
throughout our university campus, and through snowball sampling
[36] and word of mouth. Our recruitment approach resulted in
participants from seven different countries (Canada: 9, Bangladesh:
3, France: 3, India: 3, Dubai: 1, Netherlands: 1, Philippines: 1) to
participate in our study. We informed the participants that their
participation is voluntary and that they could withdraw from the
study at any time. In appreciation of their time, the participants
received $10 for attending each session as an honorarium. We of-
fered participants who completed all three sessions an additional
$10. This study was approved by our research ethics board.

Since the goal of co-design is to promote collaborative creativity
[57], we opted to form groups rather than hold individual sessions.
Collaboration tends to encourage creativity in children more than
working individually [66], and the sense of accountability while
working as a team can motivate contributions to design tasks [57].
We opted for groups of three, which led to seven groups in total.
Given the challenges of recruiting and scheduling a multi-session
study, we formed the groups based on participants’ availability. If
participants disclosed existing relationships (e.g., siblings, friends,
classmates), we kept them in the same group since they contacted
us at the same time. Other than the parents’ or caregivers’ con-
venience, keeping familiar participants together ensured that any
offline discussions about the study (if any) were confined to a par-
ticular group so as to limit cross-group contamination. Among the
seven groups, in one group all participants knew each other prior to
the study. For the remaining six groups, at least one participant did
not have an existing relationship with the other two participants.
The groups remained the same throughout all three sessions.
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Figure 1: Study Method

3.2 Study Tasks, Procedure, and Data Collection

After obtaining written consent from a parent and the participant,
we scheduled three sessions (see Figure 1 for an overview). Each of
these sessions was conducted remotely via Zoom. Through these
three sessions, we involved participants in activities to concep-
tualize the problem, discuss the problem with their peers, collec-
tively brainstorm ideas, and produce a final design solution. One
researcher conducted all the sessions. Each session lasted approxi-
mately 60-90 minutes and was recorded for data analysis purposes.
Dividing the study into three sessions allowed participants to spend
sufficient time on each of these activities and the opportunity to
reflect on the problem of tech overuse individually in between the
sessions. We describe each study session in detail below.

3.2.1 Session 1: Focus Group & Collaborative Story Creation. The
objective of the first session was to learn about participants’ current
tech practices, how they conceptualize the issue of tech overuse,
and how they perceive the concept of tech disengagement. Before
starting the first session, the researcher administered a short indi-
vidual online survey to collect information on participants’ current
technology usage. Then participants introduced themselves and
engaged in a team-building activity, where they came up with a
name for their group. Then, the researcher introduced the research
problem by discussing how digital devices have become an integral
part of our daily lives and by asking the participants if they knew
about any negative consequences of spending too much time with
digital devices. Then the researcher stated the design problem to
participants as follows: “Even though we know the negatives, some-
times we still find it hard to stop spending too much time with these
devices. In this study, together, we will try to find a way to help control
the urge to use devices when you are not supposed to. We will think
of different solutions that might work for you and at the end of the
workshop, you will design a technological solution that you feel will
help you easily stop using technology whenever you want to or help
you follow your parents’ rules more comfortably.” While framing
our research problem, we did not specifically mention ‘technology
addiction’. Studying digital addiction in children is complex [17]
and we were cognizant of the fact that adolescents might distort
the truth about an addiction to avoid stigmatization [37]. Therefore,
we did not ask our participants to self-report childhood addictions
or attempt to investigate addiction patterns.

After introducing the research problem, the researcher con-
ducted a focus group interview where participants discussed their
media usage patterns, their parents’ restrictions, and their responses
to those restrictions. Next, the researcher asked participants to cre-
ate a story collaboratively about an early adolescent who struggles

with limiting their device use. For this activity, participants used
Google Slides, where they worked within a template that we pop-
ulated with icons of sample characters and different objects that
they could copy and paste as necessary while creating the story.
As part of their story, participants were asked to come up with a
character of their age who sometimes has trouble controlling their
tech use and to describe a situation where the main character did not
stop using devices when the character was supposed to disengage.
Participants were also asked to think about how the character would
feel about this situation and about finding a mitigating solution.
The intention of this exercise was to enable the participants to
express their thoughts through the characters of the story.

3.2.2  Session 2: Collaborative Brainstorming & Mapping Ideas. The
goal of the second session was to investigate what kind of solutions
participants would generate to address the problem of tech overuse,
and what aspects of the solutions they saw as being potentially
helpful. To this end, the researcher asked participants to collabo-
ratively brainstorm different ideas and map similar ideas together
using Google Jamboard. During this activity, the researcher re-
minded participants to focus on tech-based solutions. Additionally,
participants were prompted to think about child-centric solutions
(i.e., strategies that would be favorable for children and would not
make them feel forced, upset, or angry) instead of popular parent-
oriented solutions (e.g., parental lock, timeout app). The researcher
also prompted them to think about what would work for them,
or the character of their story. At the end of this session, the par-
ticipants were encouraged to complete an individual offline task
in preparation for the final session: to create a rough sketch of a
tech-based solution based on ideas from this brainstorming session.
Prior research has demonstrated that incorporating both individual
and group ideas can enhance the ideation process [51].

3.2.3 Session 3: Focus Group & Generating a Final Solution Collab-
oratively. The objective of the third session was to observe how the
participants collaboratively converged to a final solution, including
which ideas they preferred and why. In this session, the participants
worked together to sketch a final design solution based on their
previous discussions, brainstorming, and individual sketches. The
researcher started this session by having each participant share and
explain their individual sketch. From there, participants discussed
the ideas they liked most and how to combine or include them in
the final solution. They then worked on a final solution in Google
Jamboard, where they could sketch collaboratively, add annotations
and upload images of hand-drawn sketches. To encourage partici-
pation and collaboration, the researcher informed participants that



Co-Designing with Early Adolescents: Understanding Perceptions of and Design Considerations for Tech-Based Mediation

Strategies that Promote Technology Disengagement

their final sketches would be entered into a design competition at
the end of the study, to be voted on by fellow participants.

After sketching their final solution, participants took part in an-
other semi-structured focus group interview where the researcher
asked them to describe their sketch and explain why they think it
might support children to disengage from excessive tech use, what
aspects of their solution might not work and whether the solution
would work for them.

4 DATA COLLECTION & ANALYSIS

Our primary data came from the recordings of the semi-structured
focus group interviews and the participant-generated artifacts. We
transcribed the study sessions and read through the transcripts and
artifacts multiple times to familiarize ourselves with the data. Then
we applied Reflexive Thematic Analysis [7], starting with multiple
rounds of coding of the data, performed by the researcher who con-
ducted the study sessions. In the next phase, the same researcher
generated initial themes and subthemes by identifying patterns and
then grouping the codes together. Then two researchers collabo-
ratively refined and defined the themes while revisiting the data
frequently to ensure that our themes are grounded in the raw data.

5 FINDINGS

We divide our study findings into three subsections. We first share
findings from our survey and our initial focus group interviews,
including participants’ device usage patterns and their family expe-
riences with technology. Then we discuss our findings regarding
participant engagement in the co-design activities. Finally, we dis-
cuss important design factors that emerged from our thematic anal-
ysis. We support our findings with sample participant quotes and
images of participant-generated artifacts. We label data as coming
from a group (e.g., G2 indicates Group 2), or an individual partic-
ipant (e.g., P2-G1 indicates Participant 2, a member of Group 1).
While discussing the findings, we do not present participant counts
to avoid making assumptions about participants’ agreement or dis-
agreement regarding a theme [6]. For example, our data collection
techniques cannot confirm that if a participant did not express their
opinion about a certain theme, they did not agree with it [6].

5.1 Participants’ Device Usage Patterns and
Family Experiences with Technology

Through the online survey and initial focus group interviews, we
elicited information on participants’ device usage patterns, parental
rules and regulations around their technology use, and their per-
ceptions of technology overuse. The surveys revealed that all our
participants owned at least one digital device (e.g., smartphone,
laptop, desktop, tablet, gaming console), and on average, they re-
ported using 3 different devices at home (SD: 1.23). Other than for
schoolwork, on average, the amount of device time was 3 hours
11 minutes per day (SD: 2.01). The majority of our participants
mentioned that their parents had enforced rules about their device
usage. In most cases, the parental rules involved enforcing time
limits for device use (e.g., 2 hours on weekdays, after schoolwork
is done), where rules tended to be more flexible during weekends
or vacations. Only one participant indicated that their parents use
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a parental control app to limit their device use. Another partici-
pant mentioned that their parents would block the Wi-Fi after a
certain period to restrict internet access. While the majority of our
participants said that they comply with the rules, nine participants
admitted to breaking the rules sometimes. Reasons for breaking the
rules included boredom, losing track of time, being distracted by
notifications, being excited about an upcoming movie/game, etc.
Another common reason was the urge to complete the activity they
were performing (e.g., finishing the match):

P13-G5: “And sometimes like, if you are playing a video
game, and you’re so close to completing a level, you can
think it’s 5 more minutes. But this ‘5 more minutes’ can
turn into 15-20 minutes.”

When asked about the consequences of breaking the rules, most
of the participants said that their parents would just ask them to
stop using the devices or give warnings, whereas a few participants
talked about more serious consequences (e.g., no device for a day,
grounded for a week). Even though some of our participants ad-
mitted that they break parental rules sometimes to use technology,
when asked, all participants could offer negative consequences of us-
ing technology excessively. These negative consequences included
adverse effects on the brain, health and eyes, negatively affecting
performance in school, obesity, anxiety, depression, exposure to
inappropriate content, cyberbullying, dependency on devices, and
technology addiction.

5.2 Engagement in Co-Design Activities

Prior work has found that involving early adolescents in HCI re-
search can be challenging [27, 28]. For example, early adolescents
can be difficult to motivate, particularly when it comes to research
participation [28]. Moreover, early adolescents spend more time on-
line and on devices than other age groups [45]. It was unclear how
these factors would interact in a co-design study in terms of how
stimulated participants would be to contribute perspectives and
ideas. Overall, we observed a high level of engagement in the study
activities. Participants contributed actively to discussions, and the
groups proposed a wide range of ideas and solutions to promote
disengagement from the overuse of technology. In this subsection,
we discuss how our participants engaged in the study activities.
When possible, we note particular aspects of the study method that
appeared to facilitate design contributions and discussion.

5.2.1 Story Creation Helped Understand How Participants Concep-
tualize the Problem of Tech Overuse. Our participants created collab-
orative stories that appeared to capture how they conceptualized
the problem of tech overuse. While generating their stories, they
discussed different examples of technology addiction and its conse-
quences. For example, the participants talked about how the main
character of their story suffered from loneliness and depression,
withdrew from other activities, and avoided socializing (See Figure
2A). Participants also depicted how the main character realized the
detrimental effects of overusing technology on their health, includ-
ing tiredness, sleeping disorders, headaches and burning/blurry
eyes.

Through their stories, participants also illustrated children’s
attitudes towards parental rules regarding tech use. For example,
in two stories, the main character felt upset and angry at their
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Figure 2: Excerpts from some of the collaborative stories created by our groups of participants. (A) G3 is describing a situation
where a boy addicted to his phone is expressing his lack of interest in anything else when his friend asks him to have a
conversation. (B) G7 describes how the main character feels when she fails to follow her parents’ rules. (C) G5 explains a
situation where the main character does not want to find a solution to his tech overuse. (D) G2 depicts a scenario where even
though the main character agrees to follow the new rules created by his parents, in his mind, he feels the opposite.

parents for not being able to continue playing (See Figure 2C). Also,
participants sometimes felt that their parent’s rules were not fair,
which was reflected in their stories. The following quote illustrates
this sentiment:

P11-G4: “So, he [the story character] knows even if he
finishes homework, he won’t be able to play. He’ll be
very sad, and the parents don’t understand his emo-
tions.”

Two groups talked about how the character was secretly playing
with his devices in their stories. At the same time, one group de-
picted the main character as feeling guilty about not following their
parents’ rules (See Figure 2B). This indicates that our participants
attempted to demonstrate different emotions related to tech use
and parental rules through their stories.

The groups ended their stories with the main character agree-
ing to follow the rules through self-realization, coming up with
a fair rule for their tech use, or getting help from their parents
or friends. However, even after agreeing to follow the rules and
attempting to practice disengagement, the main character in one
story kept feeling the urge to break the rules and enjoy unlimited
play time (See Figure 2D). Interestingly, even though we did not
mention “technology addiction” while framing the design prob-
lem, some participants talked about “addiction” while discussing

the story scenarios with their group members. One group men-
tioned how addiction to devices could prevent the main character
from disengaging (See Figure 2C). Thus, even after realizing the
negative consequences of tech overuse or agreeing to practice dis-
engagement, participants felt that children with a severe addiction
to technology might have difficulties restricting their tech use.

Along with sharing their own experiences, participants referred
to the character of their story multiple times in the subsequent
sessions. Thus, the character of their story appeared to work as a
persona [82] for whom the participants attempted to design differ-
ent solutions in the next two sessions of the study.

5.2.2  Participants Generated a Range of Ideas to Support Disengage-
ment. Participants enthusiastically participated in the brainstorm-
ing session, generating a wide range of ideas for different mediation
strategies to facilitate tech disengagement. Figure 3 depicts Group
2’s ideas from their brainstorming session, which ranged from
parent-oriented solutions to child-centric solutions, and from tech-
based solutions to ideas that do not involve technology. They also
tried to group ideas based on similar concepts. For example, in
Figure 3, all motivating factors are grouped together on the left and
parent-oriented solutions are grouped together in the upper-right
corner. The total number of ideas produced from all 7 groups was
101, where the mean number of ideas per group was 14 (SD: 5.06).
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Figure 3: Ideas Generated by Group 2 during the Brainstorming Session.

Table 1 shows a collection of ideas that illustrate the range that par-
ticipants generated. Below we discuss key concepts that emerged
from the ideas.

Encouraging Other Offline Activities to Limit Device Time. To
disengage early adolescents from overuse of technology, instead
of just restricting use, our participants saw value in promoting
other activities to reduce screen time. Since replacing tech-based
sources of entertainment with just any other offline activity might
not seem intriguing, our participants came up with a range of ways
to engage early adolescents in other activities. These ideas included
discovering a new hobby or a passion for something that would
not involve technology (e.g., sports, music, reading books) and
engaging in joint activities with friends and family. Participants
felt that if early adolescents are too engrossed in interacting with
their devices, prompting them with suggestions of other activities
could help remind them to disengage:

P15-G5: “Honestly, like when I feel like getting out of
an addiction, I feel like finding another passion. Like
maybe a sport. It can be anything else that he likes.
Other than device and games.”

P13-G5: “If the child has played for a long time, the app
can prompt them with many suggestions on what to
do instead of playing games; like playing board games,
playing the piano, or biking.”

Educating Early Adolescents about the Issue of Tech Overuse. Par-
ticipants believed that educating early adolescents about the issue

of tech overuse was an important component of supporting disen-
gagement. They felt that if early adolescents understood the gravity
of this problem, then they might become self-motivated to control
the temptation of using technology excessively. As a medium to
raise awareness about tech overuse, participants wanted to have
some sort of tech-based companion or mentor who could guide
them towards healthy tech habits by sharing negative consequences
and motivational stories, and reminding them to disengage when
required:

P2-G1: “If we could try to make him [the story charac-
ter] understand in a friendly manner, then he won’t be
upset. .. Like in a device, little kids like us could help
them understand in a friendly manner.”

Awareness Tools to Keep Track of Spent Time. Participants iden-
tified the need to use different kinds of awareness tools to guide
disengagement behavior. Since children can lose the track of time
while using devices for entertainment, keeping track of their spent
time and reporting that with an alarm, or a reminder was considered
useful by our participants:

P5-G2: “Maybe an alarm clock which will keep track
of the screen time. Coz sometimes you keep playing
without knowing what the time is.”

A common way to enforce disengagement is to track time and au-
tomatically restrict access once the time limit is up. However, since
this sudden withdrawal might be upsetting for children, partici-
pants preferred using multiple reminders to make children aware
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Table 1: Examples of ideas generated by our participants during brainstorming.

Idea Category ‘

Example

Finding Another Interest

‘ P17-G6: “Start a new Hobby”, P20-G7: “Start a super long project that will distract you”

Outdoor Activity

‘ P4-G2: “We can play outside so that our mind is distracted from the online world”

Joint Activities with
Parents/Friends

P20-G7: “Schedule more family/friends’ activities.”

Showing Negative Consequences
scary stuff” &

P16-G6: “Scare them up by showing a video about effects on too much device time. Show some

A Mentor/Companion to Raise
Awareness

P1-G1: “Using a small robot to help them convince!”

Keeping Track of Time

‘ P13-G5: “It shows how many minutes are remaining to play video games.”

Constant Reminders to Interrupt ‘ P1-G1: “Set a reminder to not use too much! Keep repeating it until he gets annoyed and stops!”

Extrinsic Motivation

‘ P19-G7: “Achieve goals that you created which will grant you rewards.”

Intrinsic Motivation

‘ P4-G2: “If they stop, the device can give an applauding sound”

Gamification P14-G5: “There could be an app where it would tell you what to do outside of the technology world,
and the more you do, you get points.”
Competition ‘ P11-G4: “Inspire competitiveness among classmates/friends?”

Seamless Transition from Screen ‘ P3-G1: “Nice theme or pictures to make it less tough for them to stop using.”

Allowing the Activity to Conclude ‘ P13-G5: “To make the kid not upset, the game can shut down once it ended”

Planning their Own Usage Time ‘ P19-G7: “Set a schedule”

Balancing Usage Time with
Study/Work Time

P15-G5: “There could be a system where the longer you use technology for
entertainment/recreational purposes the longer you have to work/study”

Parent-Oriented Solutions ‘ P5-G2: “The parents can lock the password of the device”

Enforcing Disengagement P17-Gé6: “Hack their pc”

device)”

P3-G1: “Set a limit with a software app and then lock the phone (will force him to stop using the

Healthy Life Habits ‘ P21-G7: “More sleep””

Socialization ‘ P18-G6: “Get a Social Life.”

of how much time is left. The following is a snippet of a short
conversation between members of Group 1 addressing this issue:

P3-G1: “Tt [screen time limiting app] won’t turn those
off suddenly. If it happens to you, you’d be angry too.”

P1-G1: “Tt will give 3 different warnings. — 1! — 15
minutes, — 24 — 15 minutes, — 3% — turn off”

Further, if an early adolescent is just starting to practice disen-
gagement, getting used to time limits could be difficult. In that case,
participants felt that enforcing time limits gradually could be easier
to adjust to. For example, participants discussed how an application
can decrease their screen time by 10 minutes each week, so that
children can easily get accustomed to the reduced screen time.

5.2.3 Generating the Final Solution Helped Participants Identify
Priorities. Before the final session, participants were asked to create
an individual sketch by independently selecting and combining
ideas they perceived as potentially effective to control tech overuse

from their brainstorming session. Of the 21 participants, 18 com-
pleted this task, which enabled them to contribute to the group
discussions by demonstrating their sketches to others. Participants
chose the components they liked most from the individual sketches
and combined those to generate the final design solution (See Fig-
ures 4, 5, and 6 for examples). This phase of our study allowed
the participants to express their thoughts on the advantages and
disadvantages of each member’s chosen ideas, trade-offs between
different combinations of ideas, and identify ideas they would like
to prioritize. For example, the majority of the ideas from Group 6’s
brainstorming were related to engaging in outdoor activities and
socializing. However, in the final session, they began to focus quite
heavily on gamification and rewards. The following depicts part of
their interaction:

P16-Gé6: “So, the kid has to control himself, choose not
[the] screen. How do you do that? Maybe you give them
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after-school activities. So, maybe we can do a calendar
thing.”

P18-Gé6: “Maybe we make whatever they have to [part
of] a game. So, make life into a game. Like do these
things and get points. And make levels, like level of
smartness, level of tidiness, level of everything. What
level you are, like the ‘King’s Legacy’ [an online
game]?”

P16-Gé: ‘I like P18’s message, when you do something
productive, you get some rewards. So, I guess we put
that in.”

P17-G6: “Yeah, that’s pretty good.”

5.3 Participant-Perceived Important Design
Factors

As discussed in section 5.2, participants produced a range of ideas
to address the issue of tech overuse and each group developed
one “final” design solution based on those ideas. These participant-
generated final design solutions and their surrounding discussions
revealed key design factors that participants were inclined towards
to facilitate their tech disengagement. In this subsection, we de-
scribe each of these design factors with examples from our sessions.

5.3.1 A Balance between Giving Children More Agency & Parental
Involvement. During early adolescence, children develop a sense of
autonomy [22], which is reflected in our participants’ final design
solutions. Participants preferred less parental control and more in-
dependence. They discussed ways to help children act with agency
to control their tech use which included preplanning usage time,
tracking their own time and progress, independently choosing what
kinds of offline activities they would like to engage in, and setting
goals for those activities. Since considering children’s opinions in
rule-making has been known to encourage them to follow the rules
[31, 35, 41, 43], allowing early adolescents some autonomy regard-
ing their tech use might motivate them to practice disengagement.
For example, in our study, participants wanted to preplan their us-
age time to mitigate conflicts as sometimes their usage time clashes
with their parents’ plans. They also understood the importance of
balancing their usage time with their study time — usage time can
be used as an incentive to study and children will only be allowed
to play if they spend some time studying. These examples indi-
cate that given the freedom of making independent choices, early
adolescents might show responsible behavior regarding tech use:

P9-G3: “T was thinking about planning their own time
and tracking their own time.”

P14-G5: “For me, it’d be like uh, doing this [study/work]
would give you like a reward. So, after, you’d basically
get like one hour of playing, and then you could do some
studies and then you can play the rest of your games.
But if you don’t do your studies, then you won’t be able
to play any more games until you study for the rest.”

Although participants wanted more autonomy in practicing tech
disengagement, interestingly, most of them wanted to give some
sort of control to their parents. In most cases, they wanted the
parents to set the duration of their screen time. Further, while dis-
cussing rewards, they realized that the parents would be responsible
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for choosing appropriate rewards for their children. For example,
not every parent would be comfortable giving away money as a
reward to their child. Even though they decided that children them-
selves should independently choose offline activities to disengage
from technology, some participants mentioned that those activi-
ties would have to be approved by their parents. The following
interaction between P13 and P15 illustrates how they wanted to
balance both early adolescents’ autonomy and parental control in
their design solution (depicted in Figure 4):

P13-G5: “The parent will have to approve the activity so
the child can’t just think and put an activity that they
didn’t do to get more points.”

P15-G5: ‘I think we should have both options, help the
child to be independent and the parents have some con-
trol. I think the sketch already has some of it, like the
chat and the options to choose and the parents can re-
deem tasks.”

Additionally, they brainstormed ways to involve children in joint
activities with their parents so that they could enjoy completing the
tasks collaboratively. An interesting idea was to borrow elements
from online games (e.g., Minecraft) and design real-life activities
based on those elements so that children can easily relate to the
offline tasks and enjoy completing those tasks together with their
parents. These findings relate to the Individuation-Separation The-
ory stating that while early adolescents seek independence from
parental control, they also seek parental involvement and a sup-
portive relationship with their parents [74].

P20-G7: “Since they spend a lot of time doing screen
time, they are not spending that much time with their
parents. So, they can do this with their parents and
probably spend some quality time doing it.”

Participants pointed out that for some children self-
disengagement can be especially challenging, particularly
for those who are addicted according to our participants’ under-
standing. Without parental supervision and support, they might
exploit their independence and might not practice disengagement.
However, since early adolescents can show resistance to parental
rules [29], our participants discussed ways to disguise parental
control with interesting technologies. For example, in the following
quote, P3 implies that an already addicted early adolescent might
not want to follow parent-enforced rules. In that case, using a
parent-controlled robot companion to limit their tech use could be
more effective:

P3-G1: “The robot will be connected to [the story char-
acter’s] devices, and [the robot] can control those. But
Tamal [the story character] wouldn’t know that [the
parents are controlling the robot] . .. If they are already
addicted, I think it wouldn’t be possible to find a solu-
tion by themselves. They might need to seek help from
their parents...”

Similarly, members of Group 5 discussed the necessity of parental
involvement to prevent an early adolescent from finding ways to
navigate around tech-based interventions:

P15-G5: “Well, I think, my original idea was to have
a child being independent with the app, but I think if
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Figure 4: Final Design Sketch by Group 5 (G5); This is an app that will reward the children with screen time if they complete
the tasks chosen by their parents. Children can suggest tasks that they are interested in doing. Parents will evaluate the
performance before approving the rewards. There is a leaderboard that inspires friendly competition among friends and family
members. (Enlarged snapshots from this sketch can be found in the Supplementary Material.)

the parents are controlling the app too, they also want
the best for the children. So, maybe the children might
find a way to cheat. And if you have the parents, then
it prevents that. I mean they could be addicted enough
to just cheat.”

P13-G5: “For the parent’s controlling, honestly, if the
kids are getting addicted to it, they might not stop.
Maybe if the parents tell the kids multiple times, they
really want that to happen, if they’re good kids, they’ll
try to make their parents happy. And honestly, a lot
would do that. And the app would also boost this.”

5.3.2  Considering Children’s Emotions while Designing Mediation
Strategies. While designing solutions, our participants expressed
empathy towards the different emotional challenges early adoles-
cents might encounter while trying to disengage from technology.
They identified instances where early adolescents might feel upset,
forced, or mistrusted, and tried to address those emotions through
their design solutions. For example, participants realized that it can
be challenging for children to disengage from a source of enter-
tainment and withdraw from screens to shift to an offline activity
suddenly [89]. To make this transition easier, participations came
up with solutions such as distracting them from their current task
by showing attractive themes and saying encouraging words.

During the study sessions, our participants also realized that
sometimes the interventions might make early adolescents feel a
lack of trust from their parents:

P7-G3: “My dad told me about an app his boss uses for
his son, which tracks how much time he spent studying
and playing. But I don’t think it makes him feel good.
If my dad had this, I will be very sad.”

As discussed before, participants did want parents to be involved
to some extent to ensure that children with addiction would not
escape the rules. However, they stressed the importance of feeling
trusted in the process and expected the parents to reassure and
console the children. For example, Group 5’s final solution requires
an early adolescent to submit evidence of activity completion to
the parents to earn screentime (See Figure 4). In the following
interaction between G5 group members, P13 acknowledged that
their solution might create a trust issue in early adolescents and
P14 believed that it should be the parent’s responsibility to ensure
their children’s emotional wellbeing:

P13-G5: “But here’s the thing, if you did give a video,
would the child lose motivation, thinking that even if
they did it [the assigned offline tasks], they are upset
because their parents won'’t trust them?”

P14-G5: “I think the parents can reassure the kids that
they don’t have trust issues.”
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Figure 5: Final Design Sketch by Group 7 (G7); This is an app that enables children to find a new hobby. There are goals that
they will accomplish collaboratively with their parents. Upon achieving a goal, they will be rewarded.

5.3.3  Positive Reinforcement to Motivate Participation. One design
factor found in almost all of our participant’s final solutions was
the incorporation of positive reinforcement (see Figures 4 and 5).
To motivate early adolescents to practice tech disengagement, they
discussed both intrinsic and extrinsic motivators. Upon complying
with the rules, participants wanted to appreciate them with rewards
(e.g., money, game currency, screen time) and with words and ges-
tures of encouragement. They felt that this might help cultivate
positive emotions regarding tech disengagement by making the
children feel that their efforts were recognized and appreciated.

P3-G1: “Give them creative tasks! Give reward points
and say good things to encourage.”

Gamification is a well-known technique to motivate users’ par-
ticipation [77] and reinforcement is a key component of a well-
designed gamification experience [72]. A previous study with
middle-school youth demonstrated the effectiveness of gamifica-
tion for behavior change in case of preventing substance abuse and
relationship violence [76]. To encourage offline activities to limit
tech use, our participants also wanted to incorporate gamification
into real-life activities. The following is a short interaction between
two participants of Group 2 about gamifying household chores:

P5-G2: “An app can have different levels with different
chores. It will show messages like go to that part of
the house and do this, and they will be rewarded with
points.”

P4-G2: “Like a treasure hunt!”
Competition is known to encourage participation in gamification
tasks [77]. Our participants also talked about involving children in

competitive games, where children could see each other’s progress
and the children using less technology would win rewards. For

example, in Figure 4, Group 5 added a leaderboard in their final
solution to create competition among the users. Our participants
believed that having a sense of competitiveness along with the
gamification of offline activities might influence early adolescents
to practice tech disengagement:

P13-G5: “Everyone is gonna see how much the person is
doing. . . They’ll be like, ‘Oh no! Everyone is seeing that
I didn’t do that much exercising. I should do it!”’

5.3.4 Relatedness and Novelty to Make Interventions Engaging.
From the participant-generated design solutions, we observed that
participants gravitated towards design elements that are either re-
latable or novel. For example, while talking about a motivational
companion who could educate, it seemed that participants wanted
this information to come from someone relatable, preferably from
children of their own age. This is consistent with the finding that
early adolescents often seek elements of trust and support from
their peers [61]. If a peer mentor or companion was not possible,
they wanted an animated version of children, or a friendly robot
with a child’s voice. For example, Group 1’s final solution involves
such a robot companion with characteristics that children can relate
to (e.g., in Figure 6, one of the sticky notes mentions that “The robot
will have a kid’s voice and friendly manners”).

While the ideas mostly centered on a peer mentor, Group 2 talked
about having a motivational adult character representing someone
that early adolescents idolize (e.g., an action hero, a sportsperson).
Early adolescents start to develop a sense of autonomy, which often
leads to not wanting to follow parental rules [29]. However, this
group seemed to feel like they might accept guidance from an
influential figure that would appeal to an early adolescent. The
following quote illustrates how Group 2 incorporated the idea of
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Figure 6: Final Design Sketch by Group 1 (G1); A companion robot to help children educate about the issue of tech overuse and

support them in disengaging from technology.

a holographic representation of a popular character in their final
solution:

P4-G2: “There can be an application where a hologram
of the child’s favorite hero or sportsman can appear and
remind him about the screen limit. The child will love
to see their favorite person.”

Thus, while participants preferred the tech-based companions
to be relatable, they also seemed excited to have the opportunity
to interact with novel and interesting technical components (e.g.,
a robot or a holographic character). One potential pitfall of using
these techniques is that the novelty factor might wear off. To in-
troduce an element of surprise in the interaction, Group 2 thought
about randomizing the character of the companion with time. These
examples speak to the novelty-seeking tendency that is common in
adolescence [81].

6 DISCUSSION

Our study findings provide insights into tech-based mediation
strategies and potential design factors that early adolescents per-
ceive as useful to limit their technology overuse. Through the co-
design activities, participants in our study emphasized the need
for a balance between early adolescents’ sense of autonomy and
parental control, to motivate tech disengagement by incorporating
positive reinforcement and to consider early adolescents’ emotions.
Our participants also proposed mentoring and messaging from re-
latable characters and the inclusion of novel technical components
that might attract interest. These key design factors along with
examples of related design ideas suggested by participants are sum-
marized in Table 2. We see support for many of these perspectives in

the literature. For example, according to developmental psychology,
children in early adolescence start to develop a sense of autonomy
but still seek support from their parents [74]. Previous research
states that teens feel that most of the existing interventions to con-
trol tech use overlook their needs and expectations [87], which
likely relates to our participants stressing that early adolescents’
emotions should not be ignored while applying mediation strategies.
Like our participants, prior research also suggested incorporating
playful gamification, customizability, parents’ involvement, and
collaboration [75]. That we have observed early adolescents consid-
ering and designing for these factors suggests an interesting level
of introspection and awareness of the core issues. We hope that
hearing these perspectives directly from early adolescent designers
can serve as a further motivator for HCI researchers and practition-
ers working to tackle these complex considerations to create new
tech-based mediation solutions.

Throughout the process of generating a design solution, one
interesting observation was that, initially, most of the participants
started with traditional parent-oriented strategies (e.g., setting strict
time limits for children, tracking their activities, forcing them to
disengage if they cross the limits). During the timespan of our three
sessions, we observed how participants shifted their focus from
those restrictive solutions to more child-centric solutions. Instead
of focusing on a restrictive approach, participants selected solutions
that provide early adolescents with some sort of agency with design
elements that aim to motivate them to practice disengagement on
their own. Given that early adolescents are capable of practicing self-
regulation [30, 33], this shift also makes sense from a developmental
standpoint.
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Table 2: A summary of key design factors and associated design ideas proposed by participants throughout the study sessions.

Key Design Factors

Example Design Ideas

A Balance between Giving Children More Agency & Parental
Involvement

Keeping track of time

Planning their own usage time and balancing it with study/work time
Joint activities with parents/friends

Enabling parents to have some control (approving tasks/rewards)
Masking parental control with technology in cases of problematic tech
use

Considering Children’s Emotions while Designing Mediation
Strategies

Feeling trusted by the parents
Seamless transition from screen to avoid sudden screen withdrawal

Allowing the activity to conclude

Positive Reinforcement to Motivate Participation

Raising awareness about tech overuse

Engaging in creative tasks and creating own goals
Incorporating rewards, encouraging words and gestures
Gamification of offline activities

Competition with friends or family members

Relatedness and Novelty to Make Interventions Engaging

A mentor/companion to raise awareness

Relatable design elements in the intervention

Interesting/novel technological components

Introducing elements of surprise in the design of the intervention

One of our initial research questions was to what extent would
design ideas from early adolescents match existing solutions? We
did not observe any radically new ideas emerge — many elements
of the participant-generated ideas can be found in the existing
mediation strategies discussed in section 2.1. Thus, while their
ideas do not necessarily spark entirely new research directions,
our findings lend support that many of these elements do in fact
resonate with early adolescents. Another goal of our work was to
find ways to give early adolescents more of a voice in the design
process, a goal motivated by prior findings that enabling children’s
voices in determining parental rules can encourage better adherence
[31, 35, 41, 43]. Our findings are one step in this direction, but we
see opportunities to push this even further. For example, how might
early adolescents respond to tech mediation tools if they knew they
were co-designed by children of their age? Or even further, what
if early adolescents could design their own disengagement tools?
How might the degree of child agency in design impact intervention
effectiveness in terms of both tech usage and parental conflicts?

Our study method enabled high-quality collaboration and con-
tribution from the participants, which speaks to the strength of
the co-design approach to elicit feedback from early adolescents
regarding their technology use and disengagement. Participants
in each group collaboratively generated a range of different ideas
and mutually created one final solution with their preferred ideas.
The combination of our co-design tasks, team-building activities,
and focus group discussions appeared to help motivate and scaffold
participants’ creative collaboration. There are some open questions
regarding the story creation process. On the one hand, we found
that the story creation helped contextualize the problem of tech
overuse and we observed participants using the main character of
their story as a persona while considering design solutions in the

following sessions. On the other hand, it is possible that asking par-
ticipants to create multiple different personas might help to further
stimulate design ideas and provide useful tools for idea comparison
and critique. When analyzing the data, we also had some difficulty
discerning the degree to which participants were grounding their
thoughts and ideas in their own experiences or rather they were
making assumptions about how the fictitious character might feel.
Furthermore, there is a possibility that participants might have
sometimes been hesitant to fully express their opinions to avoid
appearing as a “tech addict”.

Conducting the study online meant we had to rely on virtual tools
for the co-design process (e.g., Zoom, Google Slides, and Google
Jamboard), which sometimes introduced additional concerns. For
example, since drawing is more cumbersome online, we populated
the Google Slides with icons of sample characters and different ob-
jects. While these elements allowed participants to focus on story
creation immediately as opposed to spending time figuring out what
elements to draw and how to do so within the application, they
might have limited participants’ artistic expression. Both Google
Slides and Google Jamboard supported effective synchronous col-
laboration by showing real-time changes made by the participants,
however, one limitation of using Google Jamboard for sketching
the final solution was that participants who were using a mouse
had difficulties sketching in the application. Hence, they preferred
to sketch on paper, take a picture of their sketch and attach it to the
Jamboard. While this allowed participants to communicate their
ideas, other groupmates could not build on their ideas by editing
the sketch directly and would instead provide verbal suggestions
for the participants to incorporate into their paper sketch. Despite
these extra steps, our overall experience with Google Slides and
Jamboard was positive. Although a few participants did not have
previous experience with these tools, we did not observe any real
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difficulties owing to tool complexity. After the researcher’s demon-
stration prior to the co-design activities, when participants had
any confusion about the tools, their group members would help
them out. All participants seemed comfortable using Zoom, possi-
bly because many attended classes online during the height of the
pandemic.

7 LIMITATIONS

Our online study allowed us to include participants from seven
different countries, which introduced diversity to our sample. How-
ever, our sample size was not large enough to identify any patterns
in how participants envisioned design solutions based on their
backgrounds. Additionally, given that our study was solely focused
on early adolescents’ perceptions of technology disengagement, we
did not involve their parents in our study. We wanted participants
to feel that their opinions and ideas were the sole focus of our study
to increase their sense of importance in our design process. Thus,
we did not conduct any surveys or interviews with the parents
and consequently, were not able to collect their background infor-
mation (e.g., parent/caregiver’s social status, income). Given that
socioeconomic factors can impact parental mediation strategies in
children’s tech practices and parent-child relationships [73, 85], hav-
ing information on participants’ parents and family backgrounds
could help contextualize participants’ individual perspectives about
technology use and disengagement.

As discussed in our study method, our group formation led to
some groups consisting of participants with previous relationships,
which is known to affect collaboration [46]. Studies with different
group dynamics might produce different ranges and types of design
contributions. Similarly, since we formed groups based on partic-
ipants’ availability, we did not control the gender distribution in
the groups, which might have influenced the collective decisions
of the team. For example, while thinking about an early adoles-
cent for their story, most groups chose a boy character. This might
be due to the gender dynamics in our groups — two groups had
two girls and one boy participant, three groups had one girl and
two boy participants, and the rest were all-boy groups. Since male
participants in a group typically have a stronger position [53], if
there were more all-girl groups, we might see more stories with
girl central characters. Given that the groups used these characters
as personas, this might have impacted the diversity of ideas.

8 FUTURE WORK

As discussed above, future work should investigate the general-
izability of our findings to a larger sample of early adolescents
as well as how different factors such as family backgrounds or
socioeconomic status might impact how early adolescents design
tech-based mediation strategies to control their tech overuse. Future
studies should explore co-design with gender-uniform groups to
investigate whether there is any impact of gender on participants’
preferred solutions to control tech overuse. Finally, a co-design
study involving both early adolescents and their parents could
reveal interesting insights into parent-child relationships, family
dynamics, and how different family experiences with technology
influence design choices for technology disengagement.

Ananta Chowdhury and Andrea Bunt

When introducing our research problem, we did not specifically
mention technology addiction. Interestingly, most of our participant
groups (all except G3) mentioned addiction at some point. Although
no participants self-identified as a tech-addict, many expressed their
understanding of addiction and its consequences through their sto-
ries and design solutions, at least to some extent (see Figures 2A,
2C). However, since we did not ask them to define addiction, it is
possible that they were equating technology overuse with addiction.
Future studies could explore how early adolescents with technol-
ogy addiction respond to the idea of finding solutions to control
their tech use. Future work should also more carefully explore the
suitability of proposed design solutions in supporting tech overuse
vs. addiction. For example, many of our participants advocated for
gamifying offline activities to encourage disengagement, however,
gamification itself has components that are known to promote ad-
diction [88]. On the other hand, prior work has investigated using
gamification to battle addiction [8, 47].

Participants in our study realized that children in early adoles-
cence are a very diverse population with different needs [28], and
one solution is unlikely to work for all. For example, participants
discussed how children with different levels of addiction would
require more intensive parental involvement than those who some-
times struggle with technology dependency. Future work should
therefore explore how different design elements might cater to dif-
ferent tech usage levels and personality types. Longitudinal studies
are also needed to investigate how different early adolescents might
apply these tech-based mediation strategies in their daily lives.

9 CONCLUSION

In this paper, we present insights into early adolescents’ perceptions
and opinions regarding the issue of tech overuse, how they envi-
sion tech-mediated solutions, and what factors they think might be
helpful to support the disengagement from excessive use of technol-
ogy. Findings from our study serve as justification and motivation
for future design explorations that are grounded directly in the
perspectives of early adolescents. Future research should continue
to explore ways to involve this age group as design partners and to
provide them with agency in the design of tech-based mediation
tools.
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