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ABSTRACT 
Children are increasingly using wearables with physical activity 
tracking features. Although research has designed and evaluated 
novel features for supporting parent-child collaboration with these 
wearables, less is known about how families naturally adopt and 
use these technologies in their everyday life. We conducted inter-
views with 17 families who have naturally adopted child-owned 
wearables to understand how they use wearables individually and 
collaboratively. Parents are primarily motivated to use child-owned 
wearables for children’s long-term health and wellbeing, whereas 
children mostly seek out entertainment and feeling accomplished 
through reaching goals. Children are often unable to interpret or 
contextualize the measures that wearables record, while parents 
do not regularly track these measures and focus on deviations 
from their children’s routines. We discuss opportunities for mak-
ing naturally-occurring family moments educational to positively 
contribute to children’s conceptual understanding of health, such 
as developing age-appropriate trackable metrics for shared goal-
setting and data refection. 
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1    INTRODUCTION    
Wearables,    like    activity    trackers    and    smartwatches,    have    become    
increasingly    popular    among    children    in    recent    years.    As    of    2019,    
the    market    value    of    the    child-oriented    wearable    industry    was    $350    
Million    [16],    which    even    excludes    wearables    designed    for    adults    
but    owned    by    children.    Parents    introduce    some    of    these    wearables    
to    children    without    any    chronic    health    conditions    hoping    they    can    
develop    healthy    habits    through    self-tracking    of    physical    activity,    
potentially    leading    to    long-term    physical    health    and    wellbeing    [47].    
Studies    have    looked    into    individual    use    [41,    43]    and    collaborative    
use    (co-use)    [29,    54]    of    child-owned    wearables.    Among    these    pre-
vious    studies,    the    ones    that    investigated    the    use    of    commercial    
wearables    either    collected    data    with    introducing    wearables    as    an    
intervention    [29,    59]    or    reported    results    on    naturally    adopted    use    
from    a    single    perspective,    mostly    parents    [47].    We    know    relatively    
little    about    children’s    perspectives    on    naturally    adopted    commercial    
wearables,    which    is    important    for    understanding    how    they    expe-
rience    the    wearable’s    strategies    for    promoting    long-term    health.    
Understanding    how    children’s    and    parent’s    experiences    with    wear-
ables    align    and    difer    is    particularly    important    because    children    and    
parents    often    have    diferent    perspectives    on    technology    use    [8,    27].    

Drawing    on    past    work    on    the    individual    [18,    20]    and    family    
[40,    49,    54]    experiences    with    self-tracking    technologies    in    every-
day    life,    we    aimed    to    understand    the    lived    experiences    of    wearable    
use    for    activity    tracking    (beyond    health    requirements)    in    family    
life.    We    examine    similarities    and    diferences    in    the    perspectives    
of    children    and    their    parents    in    families    who    adopt    child-owned    
wearables    on    their    own.    Understanding    people’s    experience    with    
current    tools    provides    insights    into    the    strengths    and    limitations    
of    activity    tracking    wearables,    absent    infuence    of    researcher    ob-
servation    or    emphasis    on    the    evaluation    of    introduced    features.    In    
exploring    the    use    of    child-owned    wearables    in    family’s    everyday    
life,    we    aimed    to    answer    the    following    questions:    1)    What    are    chil-
dren’s    and    parents’    motivation    for    adopting    child-owned    wearables    
in    the    family    setting?    2)    How    are    child-owned    wearables    used    by    
family    members    in    everyday    life?    

To    answer    these    questions,    we    interviewed    17    families    (19    chil-
dren    and    18    of    their    parents)    who    adopted    child-owned    wearables    
naturally.    Our    fndings    indicate    that    children    and    parents    have    dif-
ferent    expectations    for    wearables.    Children    cared    more    about    hav-
ing    fun    by    achieving    high    step    numbers    and    comparing    them    with    
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or competing against their family or friends. Conversely, parents 
expected wearables would assist their children in developing con-
sciousness about the value of being active and hoped their children 
would develop long-term healthy habits as a result of being more 
aware. However, co-use practices are mostly structured around 
children’s motivations and promoting daily physical activity, but 
less towards developing children’s health awareness via joint media 
engagement. 

Our work contributes to research on personal informatics and 
family informatics by 1) exploring children’s and parents’ motiva-
tional diferences for the use of child-owned wearables and their 
impact on individual and collaborative use, and 2) describing oppor-
tunities for further parent-child engagement around goal-setting 
and data refection. 

2 RELATED WORK 
Our fndings build on the practices of personal informatics and 
family informatics, particularly on children and family’s use of 
wearables. These use practices show similarities with parent-child 
interaction over other technology types and media that describe 
the signifcance of parental mediation and joint media engagement 
for child’s informal learning. 

2.1 The Practice of Personal Informatics and 
Family Informatics in Family Life 

Personal Informatics, or how people track and visualize personal 
behavioral information such as health data and physical activity, 
has been widely studied in HCI. Researchers have aimed to build a 
holistic understanding of how people collect and refect personal 
health data together with their motivations for this practice [20, 35]. 
While many people track for the purpose of self-improvement, un-
derstanding people’s everyday experiences with self-tracking tech-
nology has surfaced alternative motivations such as tracking out 
of curiosity, a desire to collect a record of past activities, or purely 
for enjoyment [18, 20, 52]. People frequently use the same personal 
informatics technologies to support diferent motivations. People’s 
motivations for using tracking technology often evolve over time 
and can result in abandonment or lapsing [20, 46]. Researchers have 
explored strategies (e.g. goal-setting) to further encourage physical 
activity and sustained practice of self-tracking [15, 44]. 

Although personal informatics has typically examined the track-
ing habits of individuals, research is increasingly examining col-
laborative tracking practices including the joint collection of data 
and collaborative refection in family contexts [19]. Pina et al. in-
vestigated how families collaboratively approach self-monitoring, 
self-management, and self-tracking of health data [49]. While fam-
ily members jointly develop goals in line with health guidelines and 
distribute tracking burden across the family, barriers to self-tracking 
have ripple efects between family members. Although tracking 
as a family can increase each member’s awareness of the experi-
ences of the others [11, 26, 50, 51], it can also introduce boundaries 
or divisions when tracking challenges family structure or order 
[26, 29, 50, 61]. 

Past studies have sought to understand how children and par-
ents co-use technology to manage family health [49, 50, 53, 54, 57]. 

Oygür and Su et al. 

Researchers                            
sations    and    refections    around    healthy    living    practices    (e.g.    activ-
ity,    diet,    sleep),    promote    a    healthy    lifestyle    through    competitions,    
increase    interaction    and    bonding    opportunities    between    family    
members    as    well    as    help    families    build    awareness    and    set    goals    
[36,    39,    53,    58].    Child-owned    wearables    with    activity    tracking    fea-
tures    have    been    reported    to    have    positive    impacts    on    those    issues    
in    family    life    [40,    54].    

Resembling    how    Garg    and    Moreno    describe    domestic    use    of    
internet-of-things    (e.g.,    smart    speakers),    child-owned    wearables    
are    not    limited    to    individual    use    but    serve    as    an    “inherently    shared”    
technology    in    families    [22].    The    majority    of    wearables    combine    a    
wearable    device    (typically    a    wristband)    and    an    app    operated    through    
a    smart    device    (most    often    a    smartphone)    for    collecting,    storing,    
and    viewing    tracked    data.    The    use    of    child-owned    wearables    is    
therefore    a    family    practice    because    many    younger    children    are    
not    smartphone    owners.    Thus,    parents    need    to    introduce    activity    
tracking    to    children    and    usually    have    access    to    and    sometimes    
control    of    children’s    activity    tracker’s    app    [25,    40].    

Researchers    have    specifcally    explored    and    evaluated    opportuni-
ties    for    co-use    of    wearables    in    families.    Features    such    as    gamifcation    
[57],    collaborative    refection    on    data    [55]    and    comparative    visualiza-
tion    of    data    [50]    have    sought    to    bring    parents    and    children    together    
to    collect    and    refect    around    tracked    physical    activity.    These    design    
strategies    have    introduced    parent-child    interactions    around    tracked    
data,    family    challenges,    and    comparisons    among    family    members,    
creating    opportunities    for    family    bonding    and    health    awareness    
[53]    and    enabling    family    health    management    [49,    50].    

However,    these    family    co-use    strategies    are    not    fully    supported    
with    current    commercially-available    wearables    as    many    of    them    
are    designed    for    adult’s    individual    use    [25].    Diferent    from    adult    
users,    younger    children    tend    to    have    a    limited    understanding    of    the    
data    generated    by    wearables    and    tend    not    to    know    the    potential    
positive    impact    of    physical    activity    on    their    health    and    wellness    
[1,    43,    51].    Children’s    interest    in    and    continued    use    of    wearables    
can    be    socially    infuenced,    such    as    whether    their    friends    [41]    or    
others    in    the    household    [47]    have    similar    devices.    Children    are    
also    motivated    by    social    rewards    that    are    designed    to    initiate    their    
interaction    with    their    parents,    fulflling    children’s    need    to    connect    
with    their    parents    [53].    These    motivations    and    the    need    to    assist    
children    about    the    meaning    of    data    require    parents    to    mediate    
child-wearable    interaction    [47].    

have investigated how technology can initiate conver-

2.2 Parental Mediation for Children’s Informal 
Learning via Technology and Media 

Parents practice diferent strategies to mediate children’s en-
gagement with technology and media including restrictions, ac-
tive/instructive mediation, and collaborative engagement with 
technology and media [28, 38, 63]. Diferent mediation strategies 
adopted by parents can have distinct impact on children and parent-
child interaction [23, 28, 45]. 

A lack of parental mediation, highly restricted parental media-
tion, or failing to address children’s perspectives on technology use 
in family life can result in tension within the family [8, 17, 24, 45]. 
Some parents favor restrictions of technology use and work out 
rules to regulate their child’s interaction with technology and media 



                     

           
        

             
          

           
           

         
          

          
        

         
          

         
          

          
          

 
         
           

         
      

          
         
          

        
         

        
      

        
    

         
        

          
           

          
        

         
         

          
         

        
          
         
          

  
          

         
         

           
           

        
         
        

        
          

        
  

  
         

          
        

        
        

         
         

   

   
          

           
            

            
           

          
          

          
            

        
          

        
        

            
           

        
          

           
          

          
           

 
        

           
         
        

        
        

          
        

          
          

      
         

 
          
         
          

         
           

           
         

           
           

        

                     

           
        

             
          

           
           

         
          

          
        

         
          

         
          

          
          

 
         
           

         
      

          
         
          

        
         

        
      

        
    

         
        

          
           

          
        

         
         

          
         

        
          
         
          

  
          

         
         

           
           

        
         
        

        
          

        
  

  
         

          
        

        
        

         
         

   

   
          

           
            

            
           

          
          

          
            

        
          

        
        

            
           

        
          

           
          

          
           

 
        

           
         
        

        
        

          
        

          
          

      
         

 
          
         
          

         
           

           
         

           
           

        

                     

           
        

             
          

           
           

         
          

          
        

         
          

         
          

          
          

 
         
           

         
      

          
         
          

        
         

        
      

        
    

         
        

          
           

          
        

         
         

          
         

        
          
         
          

  
          

         
         

           
           

        
         
        

        
          

        
  

  
         

          
        

        
        

         
         

   

   
          

           
            

            
           

          
          

          
            

        
          

        
        

            
           

        
          

           
          

          
           

 
        

           
         
        

        
        

          
        

          
          

      
         

 
          
         
          

         
           

           
         

           
           

        

The Lived Experience of Child-Owned Wearables: Comparing Children’s and Parents’ Perspectives on Activity Tracking CHI ’21, May 08–13, 2021, Yokohama, Japan 

and decrease the negative impact of technology and media [45, 63]. 
These rules can include limitations towards approval, duration, con-
text, content, and time of use [27, 28]. For instance, Hikiner et al. 
[27] highlighted that parents expect their children to set aside tech-
nology at certain times and not to perform certain actions. Ghosh 
et al. [24] reported that parents adopt parental control mobile apps 
hoping to create a safe online environment for children. 

However, technology and media are also known to have positive 
impact on children [13, 23]. This understanding yield parents to 
practice “positive regulations” [37] and create possible learning op-
portunities for their children. Parents who prefer active mediation 
discuss issues (e.g. content) related to technology and media, hoping 
their children to develop critical thinking skills through discussions 
[42]. Some families do not favor regulations but practice “joint 
media engagement” [60] in order to enhance the positive impact 
of technology and media on their child’s learning and cognitive 
development. 

Through joint media engagement such as co-use, co-play and 
co-viewing, parents not only have a chance to assist their child’s 
technology/media use but can also infuence and support their 
child’s informal learning through experiencing technology/media 
together with their children. For example, Barron et al. [6] iden-
tifed seven parental roles when exploring how parents mediate 
their children as they create new media. As parents become chil-
dren’s learning partners through joint media engagement, they 
can enhance participatory learning with their children [13]. This 
participation can also provide playful learning opportunities for 
children [13]. Such technology/media enhanced gamifed experi-
ences also positively impact children’s engagement with technology 
and learning [21, 31]. 

Growing use of mobile technologies such as wearables defne 
further opportunities for children’s formal and informal learning. 
While studies that explore wearable use for children’s learning are 
still limited [21], there is evidence of the potential for wearables 
to provide learning opportunities for children. Garcia et al.’s study 
[21] explored smartwatch-enhanced learning of science to support 
students in developing situated refection skills. Their work shows 
the potential for wearables to help students explore science con-
cepts within the context and experiences of their everyday lives. 
Some scholars explored the possibility for wearables to enhance 
embodied learning, leveraging sensors that convert body movement 
into visual/audio output [10] to help children develop tacit and ex-
plicit knowledge through body movements [34], allow children to 
learn while playing [31] and relate their movements with statistical 
reasoning [33]. 

We built upon this prior work from health informatics and learn-
ing sciences to further explore the experiences around child-owned 
wearables for activity tracking in an informal “learning ecology” 
[4, 5], namely the family. The adoption of child-owned wearables in 
families impacts both children and their parents, thus it is important 
to understand both of their perspectives regarding child-owned 
wearables. Our study extends the knowledge from previous family 
informatics studies by diferentiating how children and parents per-
ceive child-owned wearables diferently, and how the diferences 
shape their use of such technology. Our study also defnes oppor-
tunities for structuring parent-child co-use and raising children’s 
health awareness. 

3 METHODS 
To gain an in-depth understanding of how child-owned wearables 
with physical activity tracking features are currently being used by 
families, we conducted semi-structured interviews with 17 families. 
Following recommendations from family research literature [2, 3], 
we conducted interviews with parents and children simultaneously 
to observe the discussions between parents and children around 
collaborative use and to bring up potential disagreements around 
use or motivation. 

3.1 Data Collection 
We recruited families with children who were currently using a 
wearable device for tracking their physical activities at the time of 
the interview. At least one child and one parent from each family 
were asked to be present at the interview. We decided to restrict 
participation to children between the ages of seven to twelve who 
were using wearables and their parents, as previous studies have 
suggested the signifcance of this age range for the development 
of health awareness and family health management [7, 14]. We 
asked the parent who was more active in the management or use 
of child-owned wearables to participate in the interview. 

To recruit participants and deem their eligibility, we posted a 
screening survey to the author’s Facebook feeds, multiple parent-
ing Facebook groups, parenting subreddits, and some subreddits 
associated with U.S. cities in June 2020. While 49 people flled out 
the screening survey, only 15 responded to our initial contact. To 
increase the number of interviewees, we adopted snowball sam-
pling and recruited two more families. Among all recruited families, 
two had two children who participated in the interview with their 
parents, and one had both parents participated in the interview 
with their child. In total, we interviewed 17 families, representing 
18 parents and 19 children. Table 1 lists participants with their 
information. 

The majority of the parent participants self-identifed as moth-
ers (15 of 18), with three parent participants as fathers. Child 
participants were more split (ten sons, nine daughters). Parent 
participants described their child participants as healthy, with 
no chronic medical conditions or requirements. Our participants 
had relatively diverse racial backgrounds and family structures. 
Among the 17 families, seven were Caucasian, four LatinX, four 
mixed-race, and two African American. Three families were single-
parent households. Fifteen families had one or two children, one 
family had four children, and another had six children. Parent 
participants’ occupations included nurse, lawyer, researcher, full-
time parent, IT consultant, teacher, personal assistant, and project 
manager. 

In total, children used 12 diferent models of wearable devices 
with physical activity tracking features. Five models indicated in 
their marketing material (e.g., online product pages) that they are 
specifcally designed and branded for children; we asterisked these 
models in Table 1. The remaining seven models did not indicate 
that they were specifcally designed for a certain group of users. 
Overall, the wearables that were specifcally designed for children 
tended to difer by having a smaller interface and wristband size, 
and include fewer kinds of health data available to track. Some 
children-oriented wearables tried to attract children with colored 
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Table 1: Overview of study participants 

ID Parent Child Child’s Age Child’s Wearable Duration of Use of Current Wearable 

1 Mother Son 7 YAMAY 3 months 
Daughter 11 Fitbit Versa 10 months 

2 Mother Son 8 H Band 3 months 
3 Mother Daughter 12 Apple Watch Series 3 24 months 

Father 
4 Mother Son 11 Fitbit Versa 2 7 months 
5 Father Daughter 9 Fitbit Versa 12 months 
6 Mother Son 11 Fitbit Ace * 12 months 
7 Mother Son 8 TrendyPro * 3 weeks 
8 Mother Daughter 7 Fitbit Ace 2 * 1 month 
9 Mother Daughter 10 TrendyPro * 6 months 
10 Father Daughter 10 Fitbit Charge 2 8 months 
11 Mother Daughter 12 Apple Watch Series 1 12 months 
12 Mother Daughter 7 TrendyPro * 7 months 

Son 9 H Band 5 months 
13 Mother Son 8 Vtech DX2 * 24 months 
14 Mother Son 8 Fitbit Ace 2 * 7 months 
15 Mother Daughter 7 GARMIN Vivoft Jr 2 * 2 months 
16 Mother Son 11 Fitbit Charge 2 1 month 
17 Mother Son 9 Fitbit Charge 2 1 week 

straps (e.g. Trendy Pro), interfaces with child-friendly characters 
(e.g. Fitbit Ace 2) or gamifed experiences (e.g. Garmin Vivoft Jr 2). 

All child participants were currently using the wearable at the 
time of the interview, with the shortest duration of use being one 
week and the longest being 24 months. Overall, 14 of 19 child 
participants had used the device for 3 months or more, with a 
median duration of use of 8 months. 

All 17 interviews were conducted by the frst two authors to-
gether. One interviewer primarily asked the questions while the 
other took notes, asking follow-up and clarifcation questions. Our 
interview questions focused on the following four aspects: 1) child’s 
introduction to wearables and the family’s past experiences with 
wearables, 2) parent’s and child’s motivations of using child-owned 
wearables, 3) parent’s and child’s positive and negative experiences 
of using child-owned wearables, 4) the impact of wearable use on 
family’s everyday life and health. We kept the interview questions 
consistent across the children and parents while adapting the spe-
cifc phrasing of certain questions to make them more accessible 
for children to understand. Although parents and children were 
interviewed at the same time, we asked questions individually to 
children and parents to make sure that we obtained the perspec-
tives from both stakeholders. We also made note of the interactions 
and conversation between the parents and the children during the 
interviews, which added another layer of nuance. 

We originally planned to interview participants at their homes 
as a more natural environment for children to express themselves, 
however, due to the COVID-19 pandemic, we conducted all inter-
views online through Zoom. All interviews lasted between 50 and 
60 minutes. We audio-recorded all interviews with participants’ per-
mission and compensated each family with 25 U.S. dollars for their 
participation. IRB approval was obtained prior to data collection. 

3.2 Data Analysis 
The interview data were transcribed and analyzed inductively [48], 
following Braun & Clarke’s thematic analysis method [9]. After the 
frst ten interviews, we conducted a preliminary analysis, defned 
areas that we needed to collect more data, and refned our interview 
questions accordingly. For the rest of the study, we conducted inter-
views and analyzed the collected data simultaneously. We reached 
theoretical saturation after the ffteenth family, but interviewed 
two additional families to make sure we collected sufcient data. In 
the fnal analysis, we frst re-read the interview transcripts and the 
frst two authors open coded the data individually. All four authors 
met weekly to discuss the codes until no new codes emerged. We 
focused both on the perspectives of wearables at the individual 
(children and parents) and collaborative (family) level and grouped 
our codes under higher-level categories in relation to motivation, 
use, and data interpretation. 

As we study physical activity tracking in families with children 
using wearables, in the next section, our reported fndings and 
themes primarily surround children’s and parents’ physical activity 
tracking experiences regarding the child-owned wearables. We limit 
our results to the use of wearables within families and do not share 
results about use among friends, at school, or with others or in 
other environments. 

4 RESULTS 
Family’s experiences with their child-owned wearables were some-
what infuenced by what the device was able to track. Each wearable 
enables slightly diferent tracking metrics, with the most common 
ones being steps, exercise, sleep, distance traveled, and reminders. 
Among these features, children’s engagements with wearables were 
primarily centered on activity tracking, in particular, step counts. 
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16 of the children used the wearable primarily to track their daily 
steps. A few children occasionally checked sleep data, distance 
traveled, blood pressure, calories burned, and route traveled. 

Among the 12 wearable models used by our participants, only 
one did not have an accompanying app. The app’s primary goal is 
to access the tracked data and they are used by children themselves 
if they own devices (e.g. smartphone or tablet) or by their parents. 
10 of our children participants had smartphones, but only half of 
them had the app installed on their devices. In total, 8 apps were 
installed and used on devices primarily used by their children, 8 
on devices primarily used by parents, one on multiple devices, and 
one family did not have the app installed on any device. 

For the remainder of our fndings, we describe family’s use of 
wearables for activity tracking, primarily focusing on their use 
of tracking steps. We focus on motivations and use, introducing 
children’s and parents’ perspectives separately, and discussing in-
stances of collaborative use. When quoting participants, we refer-
ence children as C, parents as P, and families as F. When more than 
one child or parent participated in an interview session, we add 
a decimal number to diferentiate them (e.g. the frst child in F1 
is C1.1, the second child C1.2). If not stated otherwise, we use the 
term “wearable” to describe child-owned wearables with physical 
activity tracking features. 

4.1 Motivations towards Child-Owned 
Wearables 

While both children and parents indicated that they ultimately 
relate activity with health, their motivations behind the daily use of 
wearables were not always structured around daily activity goals. 
Children primarily used wearables for having fun by achieving high 
step counts and comparing or competing them with their family 
or friends. Conversely, parents expected wearables to develop the 
value of being active, and they hoped their children would develop a 
healthy lifestyle in the long run. In this sense, children and parents 
had diferent expectations for what wearables would promote. 

4.1.1 Children’s Perspective – Being Active for Fun. Children partic-
ipants typically defned having a wearable and tracking activity as 
“fun.” For most children, having fun was more important than the 
numbers tracked through wearables. The following conversation 
between a parent and a child exemplifes this situation: 

P1: “What do you think about your steps data and your 
activity data?” 
C1.2 (11 y.o.): “Doesn’t matter that much, it’s just fun 
to check on.” 

When we probed children more on the fun moments they had 
with their wearables and what they meant when they describe 
wearable as fun, their answers highlighted two types of motivations, 
one being self-oriented, and the other being defned based on others. 
Their self-oriented motivations were mostly structured around the 
excitement that comes with accomplishments. Children enjoyed 
seeing changes in numbers with their activity. In general, children 
were aiming for numbers to “fy up” (C7, 8 y.o.). Only in one case, 
a child (C9, 10 y.o.) aimed to decrease her amount of activity, as 
she was observing the changes in her blood pressure during and 
without activity. In general, children, like C12.2 (9 y.o.), shared 

their fun experience as being the time they reached their highest 
step counts or activity total “I frst got the . . . [H Band] when I 
was at school, I got 29,607 . . ., my record before that was 18,001.” 
The technology that is attached to their wrists “encourages to be 
more, to get higher” (C9, 10 y.o.). Another child explained: “I just 
want to get higher than the last time I did” (C15, 7 y.o.). As step 
totals can always increase, we asked children if they have an upper 
limit for the number of steps they wanted to walk. None of the 
children set an upper limit for their daily steps. We found children 
often perceived their daily steps as similar to other games they have 
played. They aimed to reach higher points and surpass their highest 
scores, seldom relating the numbers to their overall health. However, 
later in the interviews, some children defned how they relate health 
with physical activities: “Healthy means to stay active all the time” 
(C11, 12 y.o.). They perceived having wearables as a way to become 
healthier: “By wearing this, I can check how many steps I have, and I 
can assume that I’ve been getting a little healthier” (C7, 8 y.o.). These 
can be interpreted as children also having intrinsic motivations to 
use wearable for being healthy without understanding the meaning 
of reported data. 

Children’s statements further explained that they associated 
higher numbers with a sense of accomplishment that comes with 
reaching goals. C3 (12 y.o.) said, “I feel excited that I reached my 
goals and then reach more goals and then I get higher and higher.” 
C17 (9 y.o.) particularly appreciated how his wearable celebrated 
his accomplishments, adding, “I think I would just wear it because I 
like how, at the end when it says, ‘You have 10 thousand steps,’ it’ll 
do a little disco ball and then it’ll celebrate.” 

Children’s motivations that depended on others mostly occurred 
through the interactions enabled by their wearables. The most com-
mon practice for this type of motivation was comparing step counts 
and competing with parents, siblings, and friends. We observed 
two main motivations behind these activity challenges. First, some 
children saw these activity challenges as a game: “We like to run 
around and see who gets tired out and can’t run anymore and then 
you see how many steps we’ve done in that period of time. And then 
we all do it and we all pick and one of us, whoever did the most steps 
in that amount of time wins. And sometimes we’ll do a timer where 
we will know how many steps we can do in the timer” (C9, 10 y.o.). 
Second, some children were more competitive in nature. P15 ex-
plained her younger son, who also owned a wearable, has become 
more competitive and was concerned about data more than C15 (7 
y.o.). C16 (11 y.o.) explained checking a shared leaderboards with 
his mother and relatives who are geographically apart to see “how 
many steps I [he] need[s] to beat someone” and shared a memory in 
which he spent the whole day on a treadmill to win in the challenge. 

4.1.2 Parents’ Perspective – Building Health Awareness. Parents’ 
comments refected their goals of having a long-term impact on 
their children’s health by making activity a part of their daily rou-
tines. Parents described nearly all of their children participants 
as either active (15 children) or very active (3 children): “Seeing 
that they are really active. I think we don’t have any concerns there 
about them not getting enough activity or anything” (P12). Although 
parents did not introduce wearables to their child because they 
felt they were inactive, they all hoped for their child to become 
more active or continue being active, relating these directly with 
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long-term health. For example, P14 said, “my main goal is for him 
to be active and stay active . . . It’s very important for his health.” 
When being asked to describe what health for a child means for 
them, parents mostly commented on being active, getting outside, 
and eating healthy food, fnding wearables valuable for supporting 
the frst two of these concepts. With the use of wearables, parents 
were “just making sure that she [the child] is moving and staying 
active” (P8). For this goal, parents valued wearables as a “motivator” 
(P11) to keep children active: “. . . even though she’s young, making 
sure she stays active in some type of way” (P11). 

For parents, the desire to keep children more active and staying 
active was partly related to contemporary lifestyle changes related 
to an increase in indoor activities structured around screens: “now 
it’s more common for kids not to play outdoors. I kind of want him to 
have the same as when I grew up. We didn’t have electronics; we were 
always outside. So, I want that for my kids” (P14). Parents described 
how their lives depend on a structure, and how this structure was 
instrumental in family life: “we have . . . counted on the structure 
of our lives to sort of deal with things” (P7). Parents expected that 
wearables would either support or build a new structure by getting 
the child to manage their health for themselves. P9 explained that 
the wearable encouraged her daughter “to take an active role in being 
active.” P16 had a similar goal: “it’s not just to be telling him to do it, 
but then he’ll enjoy it, and then just continue it on his own.” Thus, 
wearables took some pressure of the parents as they structured 
children’s activity by reminding the child (and the family) to stay 
active and made exercising appealing: “It makes another reason 
that being active is cool and they’re excited about it” (P12). Parents 
observed that by using wearables, their children were “more willing 
to be active” (P15). 

Although parents tried to motivate their children to be active, 
they also did not want them to be overactive: “I told him, ‘Hey, you 
don’t need to actually go around the block and walk. If you just play 
your normal sports that you do per day, then you’re going to hit the 
steps that you need”’ (P17). Parents believed in the balanced use 
of wearables. A parent explained preventing her daughter from 
using the wearable if she thinks her daughter was becoming overly 
concerned about the data: “Sometimes she gets a little bit obsessive 
about the number of steps on it and we kind of have to take a break 
from it and just be like, ‘Okay we’re not going to wear it today”’ (P8). 

Parents’ ultimate motivation for increasing their child’s attention 
to physical activity was often to encourage their children to consider 
their long-term health and wellbeing. Parents want their child to 
be “more self-conscious. . .more mindful” (P14) of their activity level. 
P9 explained that the wearable “encourages awareness of activity 
and that’s what I think is the biggest thing is that awareness of 
activity and what we’re doing.” P8 made a similar statement: “The 
wearable is more to kind of enforce the idea of being health conscious.” 
Thus, parents adopted wearable devices to help their child build 
healthy habits around exercise and eventually have a long-term 
positive impact on their lives. P15 described their motivation as, 
“[I] defnitely want my kids to have, like, active be more of a lifestyle 
where they’re, like, just not lazy bums.” P8 agreed, adding “I want 
to build habits that are going to last her lifetime, for her to have a 
healthy, long life. . . I’m trying to build good habits that are going to 
last her life.” 

4.2 Use of Wearables by Children, Parents, and 
Family 

Participants’ comments supported past literature that the use of 
wearables is not limited to the children’s individual use [25, 54]. 
Parents occasionally monitored their child’s tracked data to assess 
their child’s activity level. Parents and children also collaboratively 
used wearables to compare, compete, and discuss activity data. 

4.2.1 Children’s Interaction with Wearables. In daily use, children 
mostly defned a physical activity goal and aimed to reach that 
goal: “Because it has a goal to it, and then you set a goal. Like, if 
you want to burn some calories or something more. Or run, and 
you don’t know your limit or something, you put the limit on here. 
Then, you run to that limit, and you’ve reached the goal” (C11, 12 
y.o.). Like C11, children’s goals were often not the default 10,000 
steps. This is partly because some children did not understand the 
large numbers and the meaning of step counts as reported through 
the wearables. We asked all children to identify their daily step 
goals. Twelve reported a numeric goal, the rest either did not defne 
or describe getting higher as a goal. Five children had a number 
between 1,000 and 10,000 steps as their target, four children had 
10,000 steps. But not all of these children were able to explain why 
they have this number as their target. A parent (P14) reported her 
child picked 10,000 steps as the daily goal to mimic her own goal 
of 10,000. Some children reported their daily step goals as 112 (C8, 
7 y.o.) and 500 (C6, 11 y.o. and C9, 10 y.o.) steps. 

These fndings indicate that children participants liked setting up 
goals to achieve, but they were less clear about what the numbers 
mean. Consequently, these children depended on other strategies 
for goal-setting. Some children aimed to have more steps than their 
parents or friends, while others aimed to beat their highest totals 
or defned an activity-oriented goal: “set time goals . . . I can see how 
long I do exercise” (C1.1, 7 y.o.). 

In general, children mostly checked their data during times when 
they were active, especially when they were exercising. They re-
ported enjoying observing the change in numbers as they moved. 
An 11-year-old explained: “I feel like I get more steps when I’m at 
school, so on the weekday, but then if we go hiking on a weekend 
then it would make a diference” (C4, 11 y.o.). C17 (9 y.o.) mostly 
wore the wristband during weekdays because he competed in step 
challenges which took place from Monday to Friday. He considered 
weekends as free of activity tracking, saying “The weekend is kind 
of like my chill, where I could just sit on the couch”. These indicate 
the children’s tendency to have an activity-oriented use practice for 
wearables, which is instrumental in children’s data refection and 
goal-setting. For instance, by comparing and refecting his previous 
steps data, an 8-year-old learned what should be an ideal step to 
target himself: “If I don’t go on a hike, [I usually have] 5,000 steps, 
but mostly if I go on hikes in the morning, [I will have] 8,000. Because 
I mostly hit those goals if I’m in those situations” (C7, 8 y.o.). 

Children commented on the wearables’ role in helping them to 
be more active daily. A 12-year-old (C11) explained checking how 
many steps she walked when feeling inactive and seeing low step 
counts motivated her to move more: “it really motivates me to run 
more and exercise more.” However, if the step count is much lower 
than the child’s goal, they would often forego the goal for the day. 
P5 described, “I notice that if she’s close to the ten thousand steps, she 
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moves a bit more. But if she hasn’t moved as much during the day, 
she doesn’t care to get the ten thousand steps.” 

These use practices mostly illustrate that children check and 
refect on data during the same day or right after an activity. Only 
two children reported checking their weekly data. As explained 
by a mother (P8) of a 7-year-old, other children did not refect on 
their weekly data: “She checks on the data when it’s on her wrist, she 
doesn’t necessarily care about the data over the course of the week, 
like I do. She mostly is into checking it right in the minute.” These 
use practices indicate children’s focus on instant gratifcation. They 
cared more about their present activity and mostly monitored how it 
changed over the duration of an activity. Children’s focus on instant 
gratifcation and wearables’ inability to motivate some children 
during inactive times was also evident during the extraordinary 
times of our study. A 10-year-old changed her daily steps goal 
during the COVID pandemic: “I see that my steps are very diminished 
in the day . . . Much lower, and I change the steps that you need to do 
from 10,000 to 5,000” (C10, 10 y.o.). A parent further described lower 
use of the wearable during the pandemic as they did not go outside 
as often as before: “feel less excited about the watch in the sense that 
we [they] can’t really do all of those things [outdoor activities]” (P4). 

Children were mostly interested in the information that was 
directly available at their wrist, with only a few children using the 
corresponding app. Children primarily interacted with the app to 
use features that were not directly available through their wearable 
such as customizing their wearables’ interface and examining their 
sleep patterns. Three used the app to better schedule and track their 
exercise (e.g., reviewing the map of distance traveled). 

4.2.2 Parents’ Interaction with Wearables. Out of 17 families we 
studied, parents in 12 families stated that they did not actively 
check their children’s data, although 9 of them could view their 
data from the app that was on their phones. Parents commented 
that as long as their child is active and healthy, they did not see a 
need to check their child’s data: “C3 is a pretty active kid. So, I have 
never had to go in there [the app]. There’s no goal for me or my wife 
like if she has to burn a certain number of calories a day or something 
like that ... But if she wanted to it’s there for her information” (P3.2). 
Similarly, P17 claimed that “health wise, . . . [C17] is very healthy. 
He eats well. He’s doing really well. I mean, he doesn’t have any kind 
of health concerns. So, I don’t need to track anything.” In addition, 
many parents explained that they would often ask their child for 
this information directly, such as P2: “usually we walk home so 
then I’d be like, how many steps did you do today?” Other parents 
mentioned that their child would share the step data even without 
asking: “They tell me about it more than I would even look. It’s not like 
I need to check it because they’re always telling me about it anyway” 
(P12). 

The majority of parents evaluated if their child was being ac-
tive enough on a daily basis, regardless of whether they actively 
examined how much their child was walking in the app or on the 
wearable. While making this evaluation, parents typically did not 
rely on the default 10,000 steps or other numbers set forth by man-
ufacturers and World Health Organization [64]. Parents typically 
defned being active or not based on the activity level during a day 
that represented their family’s most common routine: “we just kind 
of remind him he just needs to do his regular kid activity that he 

normally does” (P17). Parents mostly referenced what their child 
normally does based on their child’s school day activity level. For 
example, P2 said: “. . . he’s been a lot less active than he was during 
school.” Similarly, P7 discussed how their routine was changed by 
the pandemic, making it difcult to establish their child’s typical 
activity levels: “I wish . . . he had had one when he was going to school 
every day, because I’m betting that it was like 20,000 steps a day when 
he was in school versus now . . . I mean, even just we walk a bunch 
just to walk you into school and things like that, and then they’re 
on the playground. So, I wish I had more of a baseline to understand 
what COVID has done to our lives.” 

In addition to referencing how their routines changed during the 
pandemic, parents’ comments also indicated that they structured 
their physical activities around daily events such as school activities 
and time on the playground. Being able to monitor the amount of 
activity done in a day was helpful for parents to decide if their 
child was active enough for the day: “At school, I knew he was active 
because he would play during lunch, they would play soccer” (P14). 
If parents realized their children are not being active enough, they 
would encourage their children to be more active, such as asking 
children to go for a walk: “we just ask herself how many steps you 
do today. What? Just 4,000 are you kidding me? You should go out for 
a walk, come with us to the supermarket to buy some food or just do 
some steps” (P10). 

4.2.3 Family Engagement over Wearables. Although parents pre-
ferred limited interaction with the data reported via wearables, 
they were more enthusiastic about family interactions that were 
structured around wearable use. These interactions often brought 
together wearables worn by other family members, not only a 
child’s wearable. For all families except one, one or both of the 
parents have a wearable for activity tracking as well, and all older 
siblings of child participants either had a wearable or had used one. 

The ownership of wearables by multiple members in the family 
added another layer to family interaction around exercise: “We 
are going to go out and do something then it is like, ‘oh, bring this 
[the wearable] along’ because it adds something to our experience” 
(P2). Another parent (P13) explained that her son specifcally liked 
to have his wearable when they go hiking. This activity-oriented 
use was common in families, as parents thought wearables made 
exercising as a family more appealing to children. P7 described, 
“That’s kind of boring compared to going outside and doing recess and 
going on the playground. It’s just, it’s not as appealing. So, we are 
trying to make it [exercising] a little more appealing.” 

Family interaction around wearables was not limited to times 
when family exercises together. Wearables also motivated family 
members to be more active throughout the day. Some family mem-
bers competed with each other: “We do competitions with each other 
and we start just trying to keep each other motivated” (P17). Others 
preferred family data comparisons: “At the end of the day, we all 
look at our own [wearable] and we see who has the largest number” 
(C1.1, 7 y.o.). Participants felt both competition and comparison 
made wearable use more enjoyable. C12.2 (9 y.o.) said: “it’s really 
fun to compare steps with this one” referring to his younger sister. A 
parent even started to wear her wearable more often because her 
children started using wearables: “I fgured since they were going 
to be tracking their steps that I might as well see how many more 
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steps they had than I had” (P12). Another parent explained sending 
emojis to motivate her child: “I would send him an alert and then 
I guess when he gets it. Sometimes he will send me something back. 
But my main goal is just to let him know, I’m moving, so let’s move” 
(P14). 

Although family members generally enjoyed comparing data 
and competing, parents were concerned that competition could 
lead to tension. One parent explicitly mentioned not liking the 
competition between siblings that the wearable incited: “I don’t so 
much mind competition in general and I like it a lot when they set 
goals for themselves and try to compete. When they compete with 
each other, it’s just tricky” (P7). Another one explained the child’s 
competitiveness became annoying from time to time: “. . . at the 
point of comparing steps, and I’m like ‘Okay, really, are you going to 
ask me how many steps I have again?’” (P12). 

Some parents complained about not having an easy method for 
interacting with data from wearables across family members. Only 
four families reported the use of the leaderboards available through 
wearables. This occurred partly because family members often did 
not use the same brand of wearables: “I had a Fitbit for a while, and 
. . . [C1.2] and I were on the same leaderboard, so we would interact 
sometimes. . . now we are all on diferent platforms, so now we cannot” 
(P1). Consequently, family members could not check each other’s 
step counts during the day and mostly compared steps through 
verbal interaction by the end of the day. P9 commented on the lack 
of efective interaction with family members (and friends) over 
wearables: “something I feel like would be fun, is the connect ability 
maybe with friends and family. A way to have everybody compete to 
an online forum.” 

In addition to interaction via wearables for family challenges and 
comparisons, families shared stories about their conversations over 
the tracked data. Parents felt these conversations were important 
to raise awareness of physical activity and eventually on health. 
Children sometimes initiated the conversation to share a physical 
activity-related experience with their parents: “she ended up sleeping 
over at my niece’s house and then they called me like ‘guess how much 
we did, guess how much,’ so I feel like it encourages that behavior, 
it encourages awareness of activity and that’s what I think is the 
biggest” (P9). Parents would often initiate conversations to aim to 
raise health awareness by discussing data and refecting on data to 
plan other days: “Her and I will go over them, and I am like, ‘Oh, this 
day your steps were really low but it was because it was raining and 
we couldn’t go outside, now that it is nice outside let’s go and try and 
increase those steps.’ I like to look at the sleep data and be like, ‘Oh, 
what happened there? Maybe tomorrow night you can sleep in my 
bed, maybe we’ll try like, a nice hot shower before bed to see if that 
helps you sleep a little bit better’” (P8). 

Through family competitions, data comparisons, and conversa-
tions, parents aimed to instill being healthy as a family value to 
their children: “it defnitely helped us be more aware of everyone’s 
activeness. It [wearable] kind of makes our health feel like a whole 
family thing, because we all have the watches now so it’s like a family 
goal, to be healthier and more active” (P15). Thus, families co-use 
of wearables were aligned with parents’ motivation to raise health 
awareness. 

Oygür and Su et al. 

5 DISCUSSION 
Both our child and parent participants commented on the pos-
itive impact of commercial wearables on physical activity and 
health awareness. However, our fndings also highlight diferences 
between children’s and their parents’ perspectives on wearables. 
These diferences open up opportunities for design improvements 
that can address parents’ and children’s unique needs and expec-
tations, especially towards increasing children’s health awareness. 
These opportunities are related to the co-use of wearables to support 
children in goal-setting and situated refection during naturally-
occurring parent-child engagements. 

5.1 Goal-Setting Strategies for Sustained 
Physical Activity and Health Awareness 

Our data show children and their parents tend not to care about 
the exact tracked numbers and their “quantifed past” [18]. Instead, 
children primarily focus on what happens at the moment, while 
parents care about their child’s future. 

Children’s comments supported previous studies [1, 43, 51] and 
indicated that commercially-available wearables’ methods of re-
porting data and relating this data to health do not fully support 
children. This is especially an obstacle for younger children, who of-
ten cannot make sense of step counts of four- or fve-digit numbers. 
As children do not have a conceptual understanding of what larger 
numbers mean and consequently what they mean for health, they 
cannot always defne a reasonable goal for themselves and structure 
their engagement with tracked metrics around other motivations. 
Some set their goal as getting higher numbers either from their 
previous steps or comparing with their family and friends. Others 
use a default daily step goal of 10,000 or rely on step count goals 
that their parents set for them. This turns children’s experience 
with wearables further into a competitive game. This use practice 
overlaps with children’s desire to have fun with wearables. Chil-
dren’s engagement with wearables is not limited to competing with 
others. They also compete with themselves, as they perceive daily 
tracking as a game. However, participant’s experiences also indi-
cate a missed opportunity, as this naturally-occurring gamifcation 
tended not to be utilized in designs as a learning opportunity. 

Although tracking with wearables can motivate children to be 
physically active, turning tracking into a competitive game can 
lead children to misinterpret broader concepts around health and 
wellbeing, instead focusing them on reaching higher step goals 
or meeting the random step goals set by the devices. From this 
perspective, the design of the wearables often does not articulate an 
appropriate activity goal or indicate what means to be active and 
healthy to children. Even adults may not fully understand their daily 
step goals and their meaning [15, 44], however, their practices are 
not structured around reaching a higher number of steps [20]. Such 
an understanding of physical activity might have a negative impact 
on children, as behavior development and misunderstanding during 
middle childhood can turn into an unhealthy habit with lifelong 
impact. 

Children’s approach of achieving higher step counts can be ques-
tioned from the perspective of sustainability as well. Unlike achiev-
ing higher and higher scores in games, reaching higher step counts 
every day is unrealistic and perhaps unhealthy. However, without 
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the proper understanding of the numbers, where the numbers come 
from, and what is an appropriate amount of exercise and the risk of 
overexercising, children often take the daily steps counts as daily 
challenges, as they often do in a game environment. In addition, 
the default goals of 10,000 steps on children’s trackers are adopted 
from the adult’s version of wearables without considering whether 
it applies to the children [62]. Thus, it is important for children to 
develop an understanding of daily step goals that are appropriate to 
them, knowing they may not be able to achieve higher steps every 
day, and become less reliant on numbers. 

Children’s focus on getting more steps, reaching goals, and being 
instantly gratifed about how active they were, are not fully aligned 
with parents’ motivation for having them use the wearables. In in-
troducing wearables into family life, parents have long-term health 
goals that they expect their children to develop. Parents’ focus on 
the future is refected in how they interpret being active in their 
daily lives. Instead of focusing on the exact physical activity counts, 
parents in our study used other standards to evaluate whether their 
children are active enough. For instance, for some parents, having a 
regular school day translated to having enough activity. For others, 
more outside time, instead of staying inside with screen time, are 
an expectation of being active. Parents’ focus on these activity stan-
dards explains their disengagement with the apps and the tracked 
data. They are more concerned about raising health awareness with 
their children and desire incorporating routine physical activities 
in their lives. However, they expect the wearable to take an active 
role in developing such consciousness, without constant parental 
mediation. 

The use of regular school days as a standard for how active their 
children also refects parents’ balanced view towards activities. To 
parents, being active does not mean to reach a certain goal, but to 
be about as active as on a “typical” day. If they believe their child is 
less active compared to a typical day, they suggest the child to move 
more or they engage in physical activities with them. Parents want 
their children to be active, but not overactive. Parents in our study 
also expressed concerns that their children were becoming obsessed 
with data, practicing active mediation such as warning their child 
to rest, and even utilizing restrictive mediation and abandoning the 
use of wearable. These parental concerns and mediation practices 
show that parents take a broader understanding of physical activity 
with it’s possible positive and negative efects. However, children’s 
motivations for getting higher step conficts with parent’s aims for 
balanced use, as gaining more physical activity counts every single 
day is not sustainable in the long run and may also discourage 
children from further engaging in physical activities when their 
goals are not achieved. 

Participant experiences in our study indicate missed opportuni-
ties for fostering learning moments between parents and children 
via active mediation and joint media engagement. Garcia et al. [21] 
and Kim and Bacos [31] previously explored learning opportuni-
ties with wearables as experiences built around play and games. 
Specifc to use of activity trackers, Saksono et. al. [53] reported on 
the “discovery or educational moments” enabled with a technology 
probe designed to promote physical activity. Our fndings support 
the fndings from previous studies [21, 31, 33, 34] and illustrated 
that such educational moments are also useful, and somewhat sup-
ported by commercial wearables. Consolvo et al. [15] and Munson 

and Consolvo [44] suggested alternative goal-setting designs for 
adults such as multiple goals or changing timeframes. In the case of 
child-owned wearable use, our fndings indicate that parental me-
diation can support children’s goal setting. Parents can teach their 
children about developing a balanced approach to physical activity 
and better help children aim long-term health-oriented goals. For 
this purpose, the initial wearable set-up process can be designed as 
a joint media engagement activity between parents and children 
to discuss and defne goals. With parent’s active mediation, chil-
dren can revisit the goals occasionally to make necessary updates. 
It is also important to provide diferent measurement options (in 
addition to numbers) to track their activity levels. Child-friendly vi-
sualization methods, such as Spaceship Launch [57], can be utilized 
to address children’s conceptual understanding levels depending 
on age. Making such goal-setting updates is also related to fostering 
refection on children’s data, which we further discuss in the next 
section. 

5.2 Rethinking Wearable Co-Use for Data 
Refection in the Family Setting 

Our fndings highlight diferences in the co-use of child-owned 
wearables from other technologies that are introduced to family life. 
Child-owned wearables exemplify a technology that is designed for 
personal use but end up being an “inherently shared” [22] in family 
life. However, their co-use practices difer from other “inherently 
shared” technologies such as televisions [42] or video-games [28]. 
The main functions of the wearables are available to a single party, 
children. Parents can choose to become co-users by interacting with 
the data reported via apps or using these technologies to facilitate 
family interaction and child’s learning about health. 

Distinct from parental mediation practices reported with other 
technologies and media [e.g. 28, 42], our fndings show that ma-
jority of the parents do not see a need to mediate their child’s 
interaction with wearables specifc for activity tracking. Although 
the wearables we studied have digital co-use options for parents, 
e.g. associated apps for accessing data and leaderboards for com-
paring numbers, these options were less appreciated by parents. 
Furthermore, parents do not use the app often and do not actively 
monitor their child’s data or seek to identify trends in it. 

Although parents do not check their child’s data actively, they 
still stay involved in managing their child’s activity levels, engaging 
co-use practices beyond digital space. We observed various co-use 
practices (e.g. exercising together as a family, competing) in the 
families we interviewed. These co-use activities, although centered 
on wearables and tracked data, typically happened in-person. This 
type of interaction is diferent from other joint media engagements 
in which the interaction takes place in front of the technology, as it 
is for co-playing video games [28]. Instead, wearables enable con-
versations on health beyond the duration of their active or co-use. 
Prior studies have similarly reported family’s preferences towards 
in-person interaction around health [26]. Parents can turn conver-
sations generated via wearables into opportunities for “educational 
moments” [53] and aim to raise health awareness [55] through the 
learning opportunities initiated via wearables. 

A deeper look into families’ co-use practices reveals that their 
co-use activities are mostly limited to collecting and reporting data, 
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but not on refecting around data. While parents value the educa-
tional aspect of technologies [23, 50, 53], in the case of wearables 
with activity tracking, parents do not utilize these opportunities 
sufciently, as data refection is where they can educate children 
about health awareness, healthy habits, and the meaning of num-
bers. This fnding is in line with Saksono et al.’s [55] arguments 
that parents utilized wearables less for raising health awareness, 
and rarely engage in data refection with their children. 

Similar to Grimes et al.’s [26] fnding on the value of family 
gatherings that are structured around food, the parent-child en-
gagements mediated via wearables can further promote collective 
data refection. Our fndings also indicate that data refection can 
be better integrated into the lived experience with wearables. This 
is especially important as wearables can be instrumental for situ-
ated refection [21] and embodied learning [10]. Technology could 
support parents and children in sharing more stories about how 
they collaboratively interacted with data during family exercises, 
at the end of the day/week while competing and comparing steps, 
and random times when parents or children start conversations 
on activity or how they feel about their health. Our work suggests 
that beyond encouraging family refection in the digital space, e.g. 
engaging parents and children through child-friendly stories in an 
app [53, 56], it is equally important to support co-use during the 
naturally-occurring parent-child engagements and make co-use 
part of the people’s lived experiences. This can further enable par-
ticipatory learning for children and parents. While children are 
developing health consciousness, parents can further learn about 
their child’s activity behaviors. 

A way to enhance child-parent co-use over situated refection 
and embodied learning can be the integration of child-friendly 
visual probes to moments of child-parent interaction. Taking Pina 
et al.’s [50] technology probe for tracking sleep data in families as 
an example, these visual probes can ask children and parents to 
comment on their emotional and physical feelings during exercising 
as a family or at the end of the day. This will provide insights into 
children’s wellbeing and could create opportunities for parent-
child conversation around the impact of physical activity on health. 
These probes can be integrated into wristbands rather than apps to 
better support device use in everyday life. These visual probes, daily 
activities, and daily goals can even be integrated visually to help 
children and parents better analyze the relationships between these 
metrics and to refect on experiences. These design implications 
can positively impact the efcacy of child-owned wearables by 
increasing child’s health awareness. 

6 LIMITATIONS AND FUTURE WORK 
We collected data from families with children who already owned 
wearables. We therefore only studied families where a child was 
actively using wearables, meaning that our fndings might not 
extend to families or children whose challenges with the devices 
led them to abandon them, nor families who successfully reached 
their goals for using the wearables and stopped using them. 

Our work does not cover participant’s motivations and wearable 
use practices beyond the 17 families using 12 diferent wearable 
models. Our fndings may not represent other wearables on the 
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market    or    other    families    in    general.    We    purposefully    aimed    to    under-
stand    the    motivations    and    experiences    of    families    who    introduced    
children-owned    wearables    into    their    lives    naturally.    As    a    result,    
our    sample    represents    a    population    who    can    aford    to    purchase    
wearables    for    their    child    and    decide    to    do    so.    Motivations    for    adop-
tion    or    use    of    the    device    may    difer    for    particularly    high    and    low    
socioeconomic    families.    Thus,    our    design    recommendations    may    be    
limited    to    use    of    these    technologies    in    certain    socioeconomic    status    
(SES)    groups.    Future    studies    with    larger    sample    sizes    that    compare    
families’    use    of    wearables    across    diferent    SES    levels    might    bring    
further    insights    on    the    integration    of    children-owned    wearables    
in    family    lives.    Moreover,    while    other    studies    [e.g.    29]    reported    
data    security,    privacy,    and    surveillance    concerns,    these    concerns    
were    not    common    in    our    data,    mentioned    only    by    two    parents    and    
one    child.    Future    studies    are    needed    to    further    uncover    the    factors    
impacting    perceptual    diferences.    

Previous    studies    have    examined    children’s    use    of    wearables    for    
certain    chronic    health    conditions    [12,    30,    32,    61].    Our    participants    
were    self-reported    as    typically    healthy.    Thus,    some    perspectives    
and    practices    around    child-owned    wearables    may    not    extend    to    
circumstances    where    co-use    is    required    for    collaborative    manage-
ment    of    a    chronic    condition.    Moreover,    children    of    diferent    ages    
may    have    diferent    motivations    towards    wearable    use.    These    mo-
tivations,    as    well    as    their    age-related    abilities    and    skills,    can    have    
an    impact    on    use    practice.    Some    aspects    of    our    fndings    may    not    
generalize    beyond    the    studied    age    group.    

Data    collection    took    place    in    June    and    July    of    2020,    when    most    
daily    activities,    regular    schedules,    and    therefore    activity    levels    were    
interrupted    because    of    the    COVID-19    pandemic.    Two    parents    de-
scribed    purchasing    wearable    to    their    child    for    the    frst    time    during    
the    pandemic    because    of    their    more    sedentary    lifestyle.    Although    
other    families    introduced    wearables    before    the    pandemic,    their    
use    during    the    time    of    the    interview    might    be    infuenced    by    con-
cerns    that    their    child    is    not    getting    enough    activity.    We    tried    to    
address    this    limitation    by    asking    participants    to    compare    their    use    
throughout    their    wearable    ownership,    but    we    acknowledge    that    the    
pandemic    may    have    impacted    their    perspectives    on    the    wearable.    

As    we    aimed    to    explore    family’s    natural    use    of    child-owned    
wearables,    we    preferred    an    inductive    approach    rooted    in    their    lived    
experiences.    While    our    fndings    indicate    informal    learning    opportu-
nities    around    health-related    topics,    future    studies    could    extend    our    
understanding    of    the    success    of    these    opportunities    by    considering    
how    they    are    and    are    not    supported    by    educational    theories.    

7    CONCLUSION    
We    explored    individual    and    collaborative    use    of    child-owned    wear-
ables    in    families    who    naturally    adopted    these    technologies.    Our    
interviews    with    17    families    identifed    opportunities    for    better    imple-
mentation    of    these    technologies    in    family    life    for    health    awareness.    
Families    can    better    structure    their    co-use    practices    around    goal-
setting    strategies    and    data    refection    to    further    turn    wearable    use    
into    an    educational    experience    for    children    towards    health.    Future    
work    testing    diferent    goal-setting    strategies    and    parent-child    en-
gagement    for    data    refection    can    expand    our    understanding    on    the    
impact    of    these    factors    on    lived    experiences    with    child-owned    wear-
able.    Conducting    longitudinal    studies    with    families    who    naturally    
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adopted child-owned wearables can bring further insights on the 
use of wearables for raising health awareness. 
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