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Abstract
Playful interactions between parents and their young children are
highly beneficial for the parent-child relationship and the child’s
social, emotional, and cognitive development. However, parents
may struggle to initiate these interactions. To support them, we
have developed In-Between, an app that takes brief input from the
parent about their situation and uses generative AI to devise three
suggestions to kick off a playful interaction: a story starter, a playful
question, and a game idea. We share some reflections from initial
conversations with parents and outline the research plan moving
forwards.

CCS Concepts
• Social and professional topics→Children; •Human-centered
computing→ Human computer interaction (HCI).
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1 INTRODUCTION
Play in its many forms is critical in early childhood [7, 41, 44]. Play
contributes to the development of social and emotional skills [15,
51] and is also a key activity through which parents and young
children spend positive time with each other, develop their relation-
ship, and grow closer [1, 47]. Importantly, play need not be formal,
requiring a specific location or toys; playful interactions (acting
in a joyful, engaging, creative way) can happen during everyday
routines and have similar benefits [41, 47, 48].

Despite the benefits of playful interaction, many parents face
barriers to engaging in these moments consistently. Modern life,
particularly for parents, is often characterised by busy schedules
and competing responsibilities related to work, finances, caregiving
demands, and household tasks [38]. Within this context, parents’
beliefs about play itself and the kinds of play that are valuable
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can impact the frequency of play [13]. Parents’ initiation of and
involvement with play can also be negatively affected by low cre-
ative self-efficacy and uncertainty about how to play [17, 32, 42].
These factors can make it difficult for parents to create moments of
playful interaction and connection in everyday life.

In conjunction, smartphone use is becoming more widespread in
early childhood contexts among both parents and children. Large-
scale surveys indicate near-universal exposure to smartphones
and tablets in early childhood, which are often used by parents as
distractors or “digital pacifiers” to keep children calm or to occupy
them while parents complete other tasks [16, 25, 27, 28, 30]. Such
high levels of screen-time at a young age have led to concerns
about appropriate development of executive functioning, creativity,
and social relationships [27, 28, 30]. At the same time, parents
themselves are using smartphones to seek social connection and
cope with the monotony of parenting [8, 29], but this can lead to
fewer and lower quality interactions as they are less sensitive and
responsive to their children [5, 20, 33]. In these cases, smartphones
interfere with the parent-child relationship and reduce feelings of
connection [29, 31].

Fortunately, research suggests that it is not smartphone use itself
that is detrimental, rather how it is used. For example, parents
who used their phones to look up relevant information that would
enhance their children’s experience of a museum reported higher
connectedness than those who used their phones for irrelevant
purposes [31]. Furthermore, advances in generative AI provide
ways to support parents creativity by generating ideas that can be
customised to where they are and what they are doing. Therefore,
we seek to investigate how generative AI can be used to facilitate
playful interactions between parents and children.

In this project, we have developed In-Between, a smartphone-
based app that provides suggestions for three different playful
interaction starters using brief input from the parent. The app
provides immediate, context-driven suggestions that require no
preparation, materials, or prior planning, with the intention to
minimise additional demands on parents’ time and mental load by
embedding playful interaction within moments that already occur
in daily life.

In this paper, we present the concept of the In-Between app, our
reflections on demonstrating and discussing the app with parents
of preschool children at an early years centre, and outline plans
for future work. We contribute to the community by presenting a
novel way to support parent-child connectedness through play by
focusing on facilitating parental playfulness.
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2 BACKGROUND
2.1 Parental playfulness
Positive parent-child relationships in early childhood are strongly
associated with healthy social, emotional, and cognitive develop-
ment [1, 51]. Play is one key way parents and children build and
strengthen these relationships, with playful interactions and en-
gagement between children and parents having shown to strengthen
connectedness, imagination, creativity, and mutual enjoyment be-
tween parents and children [6, 47, 52]. A growing body of research
highlights the importance of parental playfulness, a parent’s ability
to respond with creativity, flexibility, humour, and joy during inter-
actions. Parental playfulness has been associated with children’s
own playfulness, creative thinking, emotional expression, adaptabil-
ity, emotion regulation, and psychosocial adjustment [15, 47, 52].
It has also been linked to reduced child negativity, improved self-
regulation, stronger vocabulary development, and enhanced peer
competence [7, 34, 39]. Parental playfulness can be supported by
instructional courses [40, 43, 46], but it remains to be seen how tech-
nology can be used to support spontaneous moments of parental
playfulness.

2.2 Parent-child connection and play using
technology

The child-computer interaction research community has sought
to investigate and promote connection between parents and chil-
dren using technology, particularly when parents and children are
physically separated [45, 53]. Another common research topic is
parent-child co-reading [10, 19]. Reading with a parent has been
shown to be beneficial for children’s language development and
growing the parent-child bond [23], so researchers have investi-
gated a variety of technologies to support this activity, such as
AI-generated questions [10, 19].

The literature also reflects the value of play; various tools have
been designed to support children’s play and to integrate play into
other activities, like learning coding and mathematics [11, 21, 35],
encouraging physical activity [24, 37], or other skills [12, 14, 18, 49].
At the moment, work largely focuses on structured play, rather
than spontaneous play [38]. Several of these works involve the
parent in the playful interaction, but most position parents and
caregivers in instructional or supporting roles (e.g., [22, 49]), rather
than as fellow players [4]. This project aims to address a gap in
using technology for parent-child connectedness through play by
focusing on supporting the parent’s play.

3 IN-BETWEEN APP DESIGN AND
DEVELOPMENT

The initial concept for the application was designed by a group
of researchers and parents of young children at an innovation
hackathon focused on supporting the early years of childhood. Our
driving aim was to use technology to support connection without
creating yet another activity that parents have to fit into their busy
schedule.

3.1 Design principles
The first two principles are adopted from the Playful by Design
toolkit [36], recontextualised to include parents as well as children,
and the third is inspired by the mindfulness principle of being
present in the moment.

Enhance imagination. Given that parents tend to turn to their
smartphones in moments of boredom or monotony [8, 29], the app
should provide opportunities for parents to reimagine life in these
moments through a creative lens, which can ultimately support
their wellbeing and emotion regulation [46]. It should also provide
opportunities for children to engage in pretend play by presenting
intriguing imaginaries.

Enable open-ended play. The app should prioritise creativity
rather than prescriptive, highly structured activities. Instead of
producing a fully realised story to read or activity to complete, the
app should leave room for parent and child input. The open-ended
nature of play should also serve as support for children’s agency—
they get the opportunity to make meaningful choices about the
direction in which they want to take the playful interaction. Recent
work studying children’s agency in interactions with AI has high-
lighted the role that parents have to play in facilitating children’s
agency [50], so the app should position parents as mediators be-
tween children and generative AI and through the parents provide
opportunities for children to exercise their agency.

Ground in the moment, not distract from it. Mindful parenting
has been shown to be positively correlated with parents’ optimism
and mental health, positive parenting styles, and child develop-
ment outcomes [2, 26]. However, technology is often seen as a
barrier to mindful parenting as it can divert attention away from
present-moment interactions, with frequent phone use while with
children being linked to reduced feelings of social connection and a
diminished sense of meaning in time spent with children [8, 29, 31].
This highlights the importance of finding ways technology can be
used to support parents in bringing their attention to the present
and to their children. Given this, the app should draw attention
to the present moment, helping both parents and children pause,
notice, and engage with their immediate surroundings together. In
addition, the app should be brief and involve minimal screen use,
acting as a catalyst for offline interaction and connection.

3.2 Design implementation
The In-Between application takes user inputs about the setting in
which the parent and child find themselves and generates three
suggestions for playful interaction. The overall user flow is shown
in Figure 1, and a typical user interaction from opening the app to
suggestion generation takes less than three minutes.

Upon launching the application, users see a welcome screen.
The first input screen allows them to select which child(ren) they
are with. In the back-end we store a minimal profile for each child
with their age to be used as context in the large language model
(LLM) prompt. Subsequently, users are invited to select where they
are and then prompted to enter a brief description of something
they can see to provide further context to be used in suggestion
generation.
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Figure 1: A visual representation of the user interaction flow in the In-Between application from panel to panel

These inputs are cleaned and used in a prompt to an LLM (cur-
rently Gemini 2.5 Flash). An example prompt is given in Appendix A.
The prompt specifies the model should return three suggestions: 1)
the start of a story, 2) a playful question the parent can ask the child,
and 3) a game idea. The suggestions promote creative, imaginative
play and incorporate verbal and physical elements.

To ensure the appropriateness of the LLM response, we include
child’s age and interaction setting in the prompt and select the
model according to child safety benchmarks (Gemini 2.5 Flash is
currently the highest scoring Googlemodel on Korabench1). Further
development will add content filters, transition to higher-scoring
models (e.g., Claude Haiku 4.5), and incorporate an LLM-as-a-judge
layer to evaluate output safety and appropriateness and trigger
re-generation where necessary.

The application has been developed in Android Studio and inte-
grated with Google Firebase.

4 REFLECTIONS ON INITIAL
CONVERSATIONS WITH PARENTS

In this project, we are partnering with an early-years charity that
runs drop-in centres across London and elsewhere in the UK. To
get an initial sense of how the app might be used by parents of
young children, we visited a centre and spoke informally to several
parents, showing them the app and asking about their experiences
of playfulness with their children. Here we present our reflections
on these initial conversations and how they are shaping the project
moving forward.

Structured play versus spontaneous play. While talking about
playfulness, we realised that some of our language would need
to change. Parents initially talked about structured play, usually
with toys, books, or games, rather than joyful, creative, spontaneous
interactions. We then started to use the term silliness, asking “when

1https://korabench.ai

are you silly with your child?”, which elicited more examples of
informal playful interactions.

Importance of physical play. Parents mentioned the importance
of physical forms of play, like rough-and-tumble play, particularly
for fathers, which is reflected in existing research [39]. We also
noted that many children of that age seem to have boundless energy.
Based on parental feedback, we are going to additionally generate
a suggestion for a physical activity the parent and child can do.

An app for parents, not children. Given the proliferation of apps
targeted at very young children, as well as the idea that play is for
children but not adults, it makes sense that some parents assumed
that children were the primary users and offered feedback on ways
the app design can cater more to children (e.g, through the use
of more images and colour). We thus recognised the importance
of emphasising the intended use of the app: to be used quickly
by the parent to generate an idea, after which the phone is put
away and the interaction continues face-to-face, instead of used by
children independently as another “digital pacifier”. Several parents
appreciated this approach due to their existing concerns around
increased screen time for children.

Target age. None of the research team currently have a child
under five, so it was helpful to interact with preschool children
and be reminded of the capabilities of children of different ages.
Following this experience, we have decided to focus the target
age range to three to five years old, as one- and two-year-olds are
unlikely to have the language skills to engage well with the story
or question prompts. Despite narrowing the age range, there is still
a vast difference between a three-year-old and a five-year old. As
such, further work needs to be done to assess how well LLMs tailor
responses for different ages.

https://korabench.ai
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5 FUTUREWORK
5.1 Study 1
5.1.1 Study design. Following this feedback on the app, we intend
to conduct an initial lab study which will involve observing parent-
child pairs as they try out the In-Between app and engage with
one of the generated prompts. The aim is to understand families’
first experiences with the app, how the app supports playful inter-
action in a controlled but naturalistic setting, and to identify any
improvements for future research studies.

5.1.2 Participants. We will recruit approximately 10-15 parents or
caregivers of children aged 3-5 years. Participants will be recruited
through a Babyzone Hub where the study will take place. This will
be an environment already familiar and frequently visited by the
families, allowing for a comfortable participation format.

5.1.3 Procedure. After completing the information and consent
process, parent-child pairs will be invited to use the app to gener-
ate playful suggestions, choose one of the suggestions, and try it
together. During this interaction, researchers will observe and take
notes using both structured (e.g., the Parent Playfulness Scale [3]
and the Parent-Child Interaction System [9]) and open-ended for-
mats. After completing the activity, participants will complete a
short post-task survey assessing mood, perceived fun, and appro-
priateness of the prompts and take part in a brief discussion about
their experience using the app and engaging in play.

5.2 Study 2
5.2.1 Study design. After the lab study, we plan to conduct a mixed-
methods field study to examine how families use the In-Between
app in real-world contexts and how it impacts playful interaction
and parent-child connectedness over time.

5.2.2 Participants. We will recruit 20–30 families through Baby-
zone, particularly through their four Hubs in London. Inclusion
criteria include: having at least one child aged 3-5, access to an An-
droid device, the ability to read andwrite in English, andwillingness
to use the app over a four-week period. The primary participant
will be the main caregiver, though other family members will be
welcome to download and use the app.

5.2.3 Procedure. The study will unfold over four phases: recruit-
ment and onboarding, pre-study data collection, real-world app use
and data collection, and post-study data collection.

Phase 1: Recruitment and onboarding. Participants will be re-
cruited through Babyzone. Information sheets will be provided in
advance, and informed consent will be obtained online. During
onboarding, parents will be supported in downloading the app,
setting up an account, and entering basic information about their
child(ren).

Phase 2: Pre-study data collection. Participants will complete a
baseline questionnaire assessing demographic information and
parent-child connectedness. A subset of participants will also attend
a focus group to discuss their current experiences of playfulness
and how they use technology in everyday parenting.

Phase 3: App use and diary data collection. Participants will be
asked to use the app at least three times per week for four weeks.

Each interaction with the app will be automatically logged, includ-
ing selected inputs (e.g., child, scenario), generated suggestions,
which suggestion was chosen, and basic contextual metadata such
as time of day. This will allow us to examine patterns of use, fre-
quency of engagement, and how prompts are selected and acted
upon. On days when the app is used, parents will be prompted to
complete a short in-app survey (approximately 2 minutes). This
will function as a lightweight diary, capturing immediate reflec-
tions on each interaction. Parents will report their own and their
child’s mood before and after the interaction, rate the appropri-
ateness and enjoyment of the prompts, and optionally provide a
brief free-text reflection. These entries will allow us to understand
moment-to-moment experiences and identify patterns across in-
teractions. Weekly check-ins will be used to address any technical
issues and support continued engagement.

Phase 4: Post-study data collection. At the end of the four-week
period, participants will complete a follow-up questionnaire on
parent-child connectedness. The same subset of participants will
take part in post-study focus groups to reflect on their experience
using the app, including when and how they used it, perceived
benefits, and suggestions for improvement.

6 CONCLUSION
This paper explores how smartphones and generative AI may be
used to support, rather than interfere with, play and parent-child
connectedness in early childhood. We present In-Between, a genera-
tive AI–supported mobile app that provides brief, context-sensitive
suggestions to help parents initiate playful interactions during ev-
eryday moments. Designed to require minimal effort, preparation,
or materials, the app aims to lower barriers to play by embedding
it into existing life. Preliminary engagement with parents suggests
this approach is both feasible and welcomed, highlighting the po-
tential of AI to scaffold parental playfulness. This work contributes
an early design direction for leveraging everyday technologies to
support connection and spontaneous play in the lives of parents
with young children.

7 SELECTION AND PARTICIPATION OF
CHILDREN

No children directly participated in this research. However, parents
who elected to come to talk to us brought along their children.While
we talked to the parents, the children could do what they liked and
tended to amuse themselves by playing. Our conversations took
place in a sensory room, so there were a variety of sensory activities
and toys to play with as well as space to move around. Parents were
able to interrupt the conversation at any point to tend to their child.
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A Appendix
An example of a prompt provided to the LLM is as follows:

Generate three brief, engaging activities for a parent

with two children aged 3 and 5 who are travelling

and notice a dog in a bright yellow raincoat.

Provide: 1) The opening sentence of a story for the

child to finish, 2) An open-ended conversation

question for the parent to ask the child, 3) A game

idea that does not require any physical tools or

materials. Keep each simple and under 20 words. The

suggestions must be appropriate to the child's age

and the context (e.g., not unduly disrupt or upset

others). Return your answer in YAML format, with

three fields: \"story\", \"question\", and \"game\".
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