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Abstract

Physical activity play (PAP) is essential for children’s physical, cog-
nitive, and social development. However, constraints such as limited
space, parental availability, and social and physical incidents make
domestic PAP a substitute for outdoor play. Given the varied forms
of Al the diverse stages of child development, and the complex-
ity of parent-child dynamics, it is critical to understand how Al
influences PAP in the domestic context. This research investigates
how children engage with Al for PAP at home and how parents
participate in these interactions. Through a small-scale pilot study
with three families, we examine the forms of Al-supported PAP,
parental roles, challenges to children’s agency in relation to parents
and Al and limitations of current Al systems. Our findings offer
implications for preserving children’s embodied intentions, main-
taining flexible coherence and contextual awareness of Al behavior,
navigating parent-Al dynamics, and outline future directions for
investigating domestic PAP for children.
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1 Introduction

Physical activity play (PAP) is a play form addressing dynamic
engagement, physical coordination, and spatial interaction [16]. The
advantage of PAP has been well documented, including physical,
cognitive, and social development [1, 5, 7, 8, 30, 32, 36, 41]. While
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children traditionally engage in PAP through outdoor or peer-based
activities, they have decreased due to constraints such as limited
space, digital media use, parental availability, safety concerns, and
emergency situations [29]. As a result, the home has become an
important but under-examined site for children’s PAP.

Previous HCI research has explored how digital technologies
can support PAP [21, 33, 39, 40]. However, these systems are often
designed for outdoor settings and focus primarily on peer interac-
tion. Despite the increasing prevalence of Al in children’s lives, its
role in facilitating domestic PAP remains underexplored. In partic-
ular, the dynamics among children, parents, and Al have not been
fully understood. Therefore, our research investigates how children
engage with Al for PAP at home and how parents participate in the
process. Given the varied forms of Al the different stages of child
development, and the complexity of family dynamics, it is critical
to understand how Al shapes PAP in this new context.

We conducted a pilot study including design ethnography and
semi-structured interviews with three families who used Al to
support PAP at home. Through these case studies, we identify
preliminary forms of Al-supported PAP, parental roles, challenges
to children’s agency when navigating between parents and Al and
limitations of current Al systems. We conclude by discussing future
directions for preserving children’s intentions in Al communication,
maintaining flexible coherence and contextual awareness in Al
behavior, navigating parent-Al dynamics in domestic PAP, and
outline our next steps to refine interview protocols and inform the
design of future artifacts.

2 Background and Related Work
2.1 Children’s Physical Activity Play at Home

Physical activity (PA) is defined across various domains, with an
extensive and ongoing discussion of what qualifies as PA. In daily
life, PA can be categorized by context into "occupational, sports,
conditioning, home, or other activities" [9]. Broader definitions
include the physical aspects of domestic social games, such as parlor
games [3], and even related pre- and post-routines of PA [20]. For
children, physical activity play (PAP) constitutes a significant part of
their physical activity. It addresses dynamic engagement, physical
coordination, and spatial interaction. Frost et al. [16] identified
three forms of physical play: functional play, which includes full-
body movements; constructive play, which involves building by
gathering materials or assembling parts in the surroundings; and
symbolic play, which uses role-playing to create alternative worlds.
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The importance of PAP for children is well documented, includ-
ing children’s physical [7, 8, 30, 41], cognitive [1, 32, 36], and social
development [5]. However, in recent decades, children’s engage-
ment in outdoor PAP has decreased due to the consumption of
digital media, parental time and safety concerns and diminishing
access to outdoor spaces [4, 28]. In addition, emergency conditions
such as bad weather or health limitations restrict children’s access
[7]. In this context, domestic PAP has become a critical substitute.
Unlike outdoor PAP, domestic PAP spans a fluid spectrum from
light activity to rough-and-tumble play, shaped by interactions with
the home environment and daily routines [29, 42]. While outdoor
PAP often involves peer interaction and competitive play, domestic
PAP is defined by the relational dynamics of the home, frequently
involving family members as play partners or facilitators. The shift-
ing trends and distinct characteristics call for greater attention and
support for children’s physical activity play at home.

2.2 Technologies for Children’s Physical
Activity Play

Digital technologies supporting children’s PAP have been exten-
sively explored in HCI field. A growing body of work has examined
PAP in outdoor contexts [21, 28, 33, 39, 40] or in varied settings
regardless of location [11, 43]. Much of this research focuses on
sensor-based tracking [21, 39, 40] and tangible programming plat-
forms [11, 28, 43], often emphasizing their effects on peer social
interaction [21, 39, 40]. While these investigations cover various
forms of PAP, research on domestic PAP, particularly how technolo-
gies mediate parent—child interactions, remains limited. There are
some exceptions [17, 31], but the design and evaluation of intelli-
gent systems rarely considers the role of caregivers [14]. This gap is
critical because caregivers play a crucial role in shaping children’s
access, understanding, and participation in intelligent systems in
real-world settings [37]. As Al shows potential in reshaping how
these technologies interact with us, there is a growing need to
reexamine their influence on children’s domestic PAP.

2.3 Designing Al Systems for Children’s
Domestic Physical Activity Play

In recent years, there has been a proliferation of Al-powered sys-
tems for children. From social robots [6, 26] to Al-supported com-
mercial products such as Microsoft Kinect, Nintendo Wii, and IoT-
based smart toys and installations [38], Al is increasingly embedded
in and likely to become even more pervasive in, children’s digital
ecosystems. It can support children’s learning [23, 35], cultivate
emotional intelligence and social skills, enhance well-being, and
even inform parenting practices [18, 25]. However, despite their
potential, Al is less explored in domains such as PAP except for the
commercial products mentioned above. In the few cases found in
HCI research, Al is generally used to monitor activity rather than
directly engage children [2]. Similarly, the investigation, design,
and evaluation of Al systems in mediating parent-child interaction
during PAP are almost absent. Thus, our research is located in cur-
rent Al systems and parent-child co-experience, with the aim of
exploring the capabilities, potential benefits, and challenges of Al
in supporting children’s domestic PAP.
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3 Method

We aim to explore how children engage with Al for PAP at home
and how parents are involved in the process. As an initial step, we
conducted a pilot study with three families to gain preliminary
insights into current practices and refine our research protocol for
a future larger-scale study.

3.1 Participants and Settings

As this was a small-scale pilot study, we invited families through
existing personal networks. This study was approved by the Insti-
tutional Review Board (IRB) of our university. All children were
between two and ten years old, an age range during which PAP
peaks [30]. Three families (F1-F3) participated in our pilot study,
each consisting of one parent and one child. Parents signed an
informed consent for their own and their child’s participation in
the study. All families had previous experience using Al to support
children’s domestic PAP (see Table. 1 and Figure. 1). All studies
were conducted online via video call. Parents were asked to choose
a location where their child typically engages in PAP activities
and to set up a stationary camera for recording. They also need
to install Al chatbot applications (ChatGPT or Doubao!) on their
mobile devices.

3.2 Study Procedure

Each study session lasted one hour and consists of three sections:
(1) onboarding and family practice interviews with parents; (2)
design ethnography [24, 34], including the co-design of Al prompts
with parents (and children) and observation of family play; and (3)
semi-structured interviews with both parents and children.

Onboarding and Family Practice Interview with Parents (10 min-
utes). Each session began with onboarding, including an overview
of the study objectives and consent procedures. Researchers pro-
vided definitions of Al and PAP to ensure that parents clearly un-
derstood the key concepts used in the study. Researchers then
conducted a brief interview to understand the current practices of
children’s PAP at home.

Design Ethnography: AI Prompts Co-Design with Parents (and Chil-
dren) (10 minutes). Al chatbots are used as accessible entry points
to help participants recall their experience and explore new forms
of Al interaction. Parents were asked to design a PAP for their child
with the chatbot. To support prompt generation, researchers first
showed a video example of parents using an Al chatbot to facilitate
children’s domestic PAP. Parents (and children) then worked with
researchers to brainstorm prompts, guided by a design framework
(see Appendix A). During this process, researchers provided itera-
tive support, reminding parents of their role, the type of PAP they
were aiming to design, and other key considerations. The design
process was documented for future analysis.

Design Ethnography: Family Play Observation (10 minutes). Par-
ents and children then participated in a design ethnography session

!Doubao is ByteDance’s Al chatbot. https://www.doubao.com/

TianTianTiaoSheng is a Chinese mobile application that facilitates jump rope activi-
ties. https://www.tiantiantiaosheng.com/

3BabyAlpha A2 Intelligent PetBot is an Al-powered pet robot by Deepseek. https:
/Iwww.weilan.com/product/A2


https://www.doubao.com/
https://www.tiantiantiaosheng.com/
https://www.weilan.com/product/A2
https://www.weilan.com/product/A2

Exploring Al-Supported Physical Activity Play at Home with Parents and Children

CHI PLAY Companion ’25, October 13-16, 2025, Pittsburgh, PA, USA

Figure 1: Al tools previously used for PAP and corresponding PAP activities: (a) F1-C: Jumping to music using Siri; (b) F2-C:
Jump rope with Tiantiantiaosheng; (c) F3-C: Dancing to music and playing with the BabyAlpha A2 Intelligent PetBot

Table 1: Overview of family demographics: age, gender, previous Al experience for physical activity play

Parent Child Al Tools Previously PAP Previously
Family ID
(Age, Gender)  (Age, Gender) Used for PAP Guided by Al
F1 F1-P (30-39, M) F1-C (3, F) Siri Jumping with music
F2 F2-P (30-39,F) F2-C (8, M) TianTianTiaoSheng? Jumping Ropes
F3 F3-P (30-39,F) F3-C(3,F) BabyAlpha A2 Intelli- Dancing to music, Play with PetBot

gent PetBot?

by playing with the AT chatbot using the prompts developed earlier.
Fig. 2 illustrates the PAP activities conducted by three families dur-
ing our pilot study. Parents are asked to livestream it via video call.
Visual materials were used as references to inform the interpreta-
tion of participant reflections during the post-session interviews.
In addition, researchers took handwritten notes to document our
observation of participants’ behaviors.

Semi-Structured Interviews with Parents and Children (30 minutes).
Finally, researchers conducted semi-structured interviews with
parents and children to reflect on key moments of the study and
understand their experiences with Al-supported PAP at home. The
interviews began by revisiting notable or unexpected moments,
followed by parent-guided reflections with the child. Parents were
also invited to compare the study’s Al with those they typically
used at home, discuss their roles during Al-supported play, and
share practical needs, challenges and long-term expectations for
integrating Al into domestic PAP.

3.3 Data Analysis

We conducted an inductive thematic analysis [10] across all quali-
tative data sources, including interview transcripts, prompt design
record, and field notes. Two researchers first familiarized themselves
with the data and independently generated initial open codes. In
subsequent interpretation sessions, codes were iteratively clustered
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and organized into broader themes and sub-themes using affinity
mapping. Through group discussions, we selected the most salient
themes to report in the Results section.

4 Results

We present our key findings from the pilot study, including an
overview of Al-Supported PAP practices, parental roles, challenges
in mediating parents and Al with children’s agency, and the limita-
tions of Al in domestic PAP.

4.1 Overview of AI-Supported PAP Practices

Based on parents’ feedback, we summarized Al used in children’s
domestic PAP into three types: (1) Physically-embodied Al: Al sys-
tems with a physical form that can interact with children, such
as smart toys and social robots; (2) Interface-mediated Al: Al sys-
tems whose physical form is not essential and which interact with
children primarily through non-physical interface, such as voice as-
sistants and chatbots; and (3) Environment-situated Al: Al systems
that support children’s PAP by interacting with the environment
rather than directly with the child, such as motion-based games.
The types of PAP observed include both structured and open-
ended [7] for all types of AL For instance, jumping rope (F2) rep-
resents a structured activity and is the primary function of the
Al exercise application. In contrast, activities that involve Siri (F1)
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Figure 2: Activities conducted by the three families following Doubao’s generated PAP during the design ethnography: (a) F1-C
performing improvised aerobics; (b) F2-C completing a jump rope challenge with varied techniques (e.g., single-leg jumps)
while simultaneously finishing a word chain task; (c) F3-C engaging in multiple activities with her mother, including jump
rope, ball throwing, sliding, hide-and-seek, and toy pickup.

and PetBot (F3) are often unintentionally triggered by Al speech
or movement. While most activities were scaffolded by adult or
Al prompts, we observed instances where play evolved dynami-
cally (F3). These family-initiated activities introduced elements of
free play, as defined by Bekker et al. [12], where spontaneity and
intrinsic motivation drive the activity.

The location of the activity is related to the type of Al Jumping
rope takes place in a specifically cleared space on the balcony.
Interactions with Siri and the PetBot occur in areas surrounding
the AL such as a car seat (F1) or the living room play area (F3). The
Al chatbot can be relocated with the parent’s mobile device to any
designated space.

The duration of the activities also varies by structure. Structured
Al play tends to impose fixed durations, while open-ended play
depends largely on the child’s attention span, often emerging and
fading spontaneously. While the chatbot can suggest a duration, it
is adaptive to the child’s engagement.

4.2 Parental Roles in AI-Supported PAP at
Home

Across the three families, we identified three potential parental
roles: interpreters, co-players, and bystanders.

4.2.1 Translating the Unspoken: Parents as Interpreters. This parental
role was consistently observed in PAP involving the Al chatbot. The
interpretation provided by parents was bi-directional. Sometimes,
parents translated Al instructions for their children, particularly
younger ones (e.g., F1). During the design ethnography with F1,
F1-C often ignored Doubao’s instructions until F1-P repeated them.
F1-P explained this behavior as follows: "I think part of it might be
related to the child’s age or just their attention span. For example,
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sometimes Doubao gives a command, but the child doesn’t notice it,
so I repeat it and emphasize it again."

In most cases, parents had to interpret their children’s actions
and surroundings for Al During the design ethnography with F1,
Doubao paused after giving an instruction, leaving both the child
and parent without clear direction. F1-P had to actively provide
feedback to Doubao for the interaction to continue. A similar sit-
uation occurred with F2. F2-P had to repeatedly call Doubao to
keep the conversation going. In addition, although Doubao stated
it would count F2-C’s jump rope counts, it failed to do so, and F2-P
had to report the count herself. F2-P described her role when using
Doubao: "My role was mainly working with Doubao to adjust and
refine the game rules and some of the instructions.”

4.2.2  Joining the Play: Parents as Co-Players. This role was ob-
served and reported in interactions with both Siri and the Al chat-
bot. In such cases, Al became an auxiliary tool under the parent’s
lead. F1-P recalled his experience using Siri for children’s PAP: "As
for Siri, it feels more like one-way communication (from me to it),
more like a tool, a very simple one." In the design ethnography with
F3, parents actively engaged in children’s PAP. Although they ini-
tially followed the AI’s instructions, their deep involvement in the
activity gradually pushed the AT’s role into the background. F3-P
reflected on this experience: "It felt like it didn’t really play any role:
most of the interaction was still between me and my child, and it
basically didn’t participate.”

4.2.3  Monitoring from a Distance: Parents as Bystanders. This role
was common across Al systems, with parents stepping back to
let the child interact autonomously and intervening only when
necessary. F3-P reflected on her role when her child interacted with
the PetBot: I can just stay nearby, like when Al (the PetBot) dances
with her or engages her in some activity. In such situations, I feel I can
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take a short break and disconnect a bit." She further explained her
reasoning: "I found it really interesting (when children interact with
Al), and I didn’t want to interrupt her, because when she was talking
to it, I felt the communication was going quite well." However, parents
also noticed that AI partially substituted for their presence both
behaviorally and emotionally. F1-P recalled that F1-C’s attention
was transferred to Doubao from parental facilitation during design
ethnography: "The child really wanted to ask when you (Doubao)
want to see the things he was holding; he brought you a toy."

4.3 Challenges in Mediating Parents and Al
with Children’s Agency

We observed two challenges in maintaining children’s agency in
domestic PAP with Al in our study: distorted or lost embodied
intentions through parental translation; and communication gaps
between children and AL

4.3.1 Children’s Embodied Intentions Are Lost and Suppressed Through
Parental Translation. Many children, particularly the younger ones,
had difficulty articulating the type or structure of physical activi-
ties they wanted to perform with Al As a result, their intentions
are often re-encoded through adult language for Al interpretation.
However, this process sometimes led to distortion or loss of the
child’s original intention. In particular, the unconscious embodied
aspects are especially difficult to capture. For instance, in the design
ethnography of F1, F1-C ran out of the camera frame and began
rhythmically running after being prompted to wiggle. However, this
behavior was overlooked by the parent, who instead reinforced the
AT’s original command. This loss of intention weakened children’s
agency in domestic PAP and reduced their interest in engagement.

4.3.2 Children’s Communication Gaps and Al Literacy Limit Direct
Engagement with Al. Beyond adult mediation, we found that chil-
dren’s developmental stage and limited Al literacy also constrained
their ability to engage directly with Al Younger children seemed
to lack verbal fluency to sustain interaction. For example, during
the F1 session, F1-C gradually lost interest when the AI failed to
understand her request. Even older children frequently did not re-
alize they were allowed, or expected, to speak to Al or how to do
so effectively. For instance, during the F2 session, F2-C whispered
his ideas to the parent instead of addressing Doubao directly.

4.4 Limitations of AI Capabilities in Domestic
PAP

In our study, we identified two key limitations of Al's ability in
facilitating domestic PAP: maintaining fragile play flow; and mis-
management of children’s physical states. We focus on limitations
that affect the interactive experience, beyond AI’s intrinsic techni-
cal issues such as hallucination or context length, which fall outside
the scope of this study.

4.4.1  Play Flows Are Easily Broken by Misaligned Al Responses.
Play flows were carefully curated by parents’ prompts but still frag-
ile. In the design ethnography of F1, when F1-C became distracted
by candy, Al shifted its response and deviated from its intended fo-
cus on PAP. When Al fails to maintain relevance to the topic or align
with the child’s embodied state, it disrupts the play flow, turning
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engagement into confusion or boredom. In the design ethnogra-
phy of F3, Doubao frequently suggested non-PAP activities such as
“telling a story” or “building blocks” when prompted for the next
game or in response to parental follow-up. As a result, F3-P chose
to ignore the AI's suggestions and continued with their own plan.

4.4.2 Al Systems Struggle to Respond to Changes in Physical States.
We also observed that Al seemed to be unable to appropriately
and timely respond to the physical states of children, particularly
physical fatigue. Once the Al delivered an instruction, it did not
respond further unless explicitly prompted by the player, regardless
of the setting of prompts. This issue was particularly evident during
more physically demanding PAP, such as in our study with F2. F2-C
continued to jump after receiving the instruction, but when he
became too tired to continue, the Al did not show any response. He
had to stop and call a timeout. By the end of the session, F2-C was
visibly exhausted from the intense rope-jumping activity.

5 Discussion and Future Work

5.1 Research and Design Implications

Our findings indicate potential influences of Al on activity type,
play process, and extent of parental involvement. Given the limited
research on AT’s role in supporting children’s PAP, particularly
in domestic settings, we relate our findings to previous work on
outdoor PAP technologies to identify connections and highlight
promising directions for future research.

5.1.1 Designing Children-Al Communication to Preserve Intentions
in Domestic PAP. Our preliminary findings suggest that children’s
intentions are often suppressed or lost during Al-supported play.
On the one hand, as discussed in Section 4.3 and 4.4, Al systems cur-
rently struggle to capture children’s intentions, especially embodied
ones, in real time, largely due to power imbalances in children-Al
interactions. These imbalances stem from both the developmental
stage of the child and the technology-centered nature of Al-initiated
play. This highlights the need for future Al systems to better sup-
port child-initiated, self-directed activity, and to shift from reac-
tive instruction to more participatory, co-creative guidance. On
the other hand, while some Al systems, particularly the Al chat-
bot, are capable of generating diverse prompts that could support
functional, constructive, or symbolic PAP [16], these prompts are
frequently interpreted and filtered by parents through their own
expectations or concerns. This echoes previous work indicating
that parental mediation can constrain exploratory play of children,
even when technology can provide greater flexibility [15]. Future
efforts should consider how system design, play protocols, and
broader social awareness can mitigate these constraints.

5.1.2  Designing for Flexible Coherence and Context Awareness of Al-
supported Domestic PAP. While prior work celebrates the flexibility
of IoT toys in supporting emerging engagement [22], we observed
that Al systems used in our study often struggled to maintain such
flexibility in PAP due to their limited capabilities, often drifting
into unrelated, non-PAP activities. This limitation highlights the
need for improved prompt design and interaction flow to anchor
Al responses while preserving adaptability. Unlike peer-mediated
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social play in the study by Hitron et al., the absence of such me-
diation in Al-driven interactions makes it more difficult for AI to
detect changes of physical states. Some parents in our study envi-
sioned a hybrid AI system that combines physical embodiment and
environmental sensing with the reasoning capabilities of Doubao.
This suggests a design opportunity for multi-modal Al systems that
more effectively support children’s PAP in domestic settings.

5.1.3  Designing for Navigating Parent-Al Dynamics in Al-supported
Domestic PAP. Previous research has shown that technologies such
as IoT tools can enrich peer interactions in PAP by enabling shared
leadership and conflict resolution [15, 22]. In contrast, rather than
building connections, some parents in our study perceived Al as
replacing their role, a concern not reported with earlier PAP tech-
nologies. In our observations, parents’ roles seem to depend on the
Al capabilities. As Al became more autonomous and functional,
parents tended to withdraw from active engagement. This shift
may point to emerging dynamics in parent-child-Al interaction
that indicates further investigation. Future research should investi-
gate how these roles influence family relationships and children’s
social development over time.

5.2 Reflection on Methods and Future Work

Our findings revealed several issues with the interview protocol,
including how to accommodate limited parental Al literacy [13],
determine the appropriate timing for children’s participation, ad-
dress the limitations of Al, and mitigate the influence of children’s
developmental stages on data collection. Therefore, we need to
reconsider how children are involved in the study based on their
capabilities, to ensure they can meaningfully contribute to PAP
design and data with less noise. For example, older children could
be included in the co-design and parents could interview their
younger children instead [19, 27]. In addition, it is essential to de-
velop strategies that support both parents and children according
to their level of Al literacy and guide them through unexpected
situations. Preparation before the interview and a more thorough
warm-up phase to help parents and children become familiar with
the AI system, such as [13], are critical to the success of co-design.

The findings and discussions above point to two key directions
for future work: (1) identifying the AI mediums and character-
istics that better support children’s domestic PAP given current
limitations and (2) examining the power dynamics among parents,
children, and Al in these interactions. To address these questions,
we plan to recruit more participants with experience across differ-
ent Al categories to validate our initial findings and deepen our
understanding of the benefits and challenges of Al In addition to
contributing to our future larger-scale study, these insights will
inform the future design of artifacts to probe the challenges and
opportunities in children’s interactions with AI and the role of
parental involvement.

6 Conclusion

Emerging Al technologies and their impact on family engagement
in domestic physical activity play present new challenges that call
for further attention. This paper investigates how children engage
with Al for PAP at home and how parents participate in the process.
Through a pilot study involving three families with prior experience
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using various Al systems, we identified preliminary forms of Al-
supported PAP, parental roles, challenges to children’s agency when
navigating between parents and Al and limitations of current Al
systems. We discuss future directions for preserving children’s
embodied intentions in Al communication, maintaining flexible
coherence and contextual awareness in Al behavior, and navigating
parent-Al dynamics in domestic PAP. We also outline our next steps
to include more participants, refine interview protocols, and inform
the design of future artifacts.
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A Al Prompt Design Guideline
Prompt Design Guideline for Role Play with LLM Chatbots:

o Assign a clear role and mission.
o Set rules, guidelines, and boundaries and consider the fol-
lowing metrics:
— Feasibility: Ensure instructions are appropriate for indoor
play and match the available space and tools.
— Safety: Consider fully the layout of the home and the
child’s safety.
- Everyday Relevance: Reflect on the typical roles you
take when playing with your child in daily life.
— Fun: Ensure the activity is enjoyable for the child and
motivating enough to encourage sustained participation.
e Use a strong kick-off prompt.

Prompt example:

You are a (assigned role) guiding my (child’s age)-year-old child,
(child’s name), through a (the game’s duration) playful and safe
activity called (game name).

We live in a (home type). The activity will take place in the
(describe the specific space). Please make sure all your instructions
are safe and suitable for this space. Avoid any actions that might
lead to bumping into furniture or slipping.

The game concept is (Insert game details here).

Use a warm, child-friendly tone, as if you're a playful, animated
friend. Give instructions one small step at a time, check in before
moving to the next step, and include plenty of encouragement,
surprises, or fun sounds to keep the child motivated and engaged.

Begin by greeting (child’s name) warmly, introduce yourself and
the game, and let the adventure begin!
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