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Abstract Keywords

Children’s self-report is essential for research, education, and health-
care, yet existing methods such as surveys and diaries can be expe-
rienced as tedious and so lead to disengagement and low-quality
responses. Chatbots have been suggested as a way to support chil-
dren through conversational interaction, using age-appropriate
language and an empathetic tone. Here we explore what could be
suitable conversational styles for such chatbots. Specifically, we
explore rhyme as a child-centered conversational style. We first
conducted a co-design workshop with 35 children, which revealed
preferences for short, playful, and soothing conversational patterns.
Building on these insights, we designed a voice-based sleep diary in
rhyming style and compared it to a prose style in a within-subjects
study involving 40 children aged 8-12. Results show that rhyming
prompts significantly improved response quality across question
types and age groups, while maintaining high engagement even
among children who preferred the prose style. We contribute proof-
of-concept empirical evidence and design insights demonstrating
how phonological scaffolding exemplified through rhyme extends
the design space of capability-adapted chatbots beyond semantic
simplification alone. While limited to short-term, lab-based ses-
sions, this work provides initial evidence that conversational style
can function as a design lever.

CCS Concepts

« Human-centered computing — Empirical studies in HCIL

This work is licensed under a Creative Commons Attribution 4.0 International License.
CHI ’26, Barcelona, Spain

© 2026 Copyright held by the owner/author(s).

ACM ISBN 979-8-4007-2278-3/26/04

https://doi.org/10.1145/3772318.3791083

voice-based chatbot, conversational style, rhyme, children, self-
report, sleep diary

ACM Reference Format:

Shanshan Chen, Jun Hu, Gubing Wang, Jing Li, Tzu-Hui Wu, and Panos
Markopoulos. 2026. Enhancing Children’s Self-Reporting in Chatbot Diaries
through Rhyming Style. In Proceedings of the 2026 CHI Conference on Human
Factors in Computing Systems (CHI °26), April 13—17, 2026, Barcelona, Spain.
ACM, New York, NY, USA, 22 pages. https://doi.org/10.1145/3772318.3791083

1 Introduction

Children’s self-reporting plays a crucial role in research, education,
and healthcare [78]. Self-reporting tools such as diaries, question-
naires, and surveys capture experiences that cannot be directly
observed, such as emotions, behaviors, symptoms, or daily habits,
and provide essential data to understand child development and
well-being [74]. However, self-reporting remains challenging for
children [105]. Even when surveys are designed with simplified
wording or visual supports [1, 36, 65], their fixed question-and-
answer format can still feel restrictive [94]. Many children perceive
these tasks not as opportunities to share their experiences but as
formal examinations or homework [62]. As a result, they may en-
gage in satisficing [62]: offering the shortest possible responses,
remaining silent when uncertain, or avoiding details for fear of
being wrong or saying something unnecessary. These behaviors
lead to disengagement, ultimately reducing both the consistency
and richness of collected data.

Conversational agents supported by large language models (LLMs)
open up new possibilities for interactive survey instruments. A key
feature of these systems is their ability to simulate the flow of
natural conversation, using tone, phrasing, and timing, making
them feel more like a person than a scripted program [3]. This
conversational flexibility allows them to transform rigid surveys
and question lists into more natural dialogues, offering adaptability
and a more supportive interaction experience [55, 101, 104, 115].
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These qualities are especially relevant for children, who often enjoy
engaging with conversational agents in playful and learning con-
texts [19, 58, 85, 114]. However, most current approaches focus on
adapting the dialogue to children’s capabilities and emotions. This
includes simplifying vocabulary, shortening responses, or adjust-
ing prompts to match their reading level and attention span, and
providing empathic feedback designed to encourage self-disclosure
[29, 59, 73, 83, 87]. We refer to these as capability-adapted chatbots.
Yet an open question remains: is adapting to capabilities alone suffi-
cient to sustain children’s engagement and elicit rich self-reports?

We argue that it is insufficient. First, prompting strategies aim
to simplify dialogue for children, but LLMs do not always stay
within those constraints. They often default to adult-like phrasing,
reflecting the patterns emphasized in their training data. In other
words, "adaptation"” is the design goal, but "adult-centered drift"
is the practical outcome, which produces responses that are still
long, complex, or abstract for children to follow [19, 47, 90]. This
mismatch not only reduces accessibility but also makes it difficult
for children to provide detailed, high-quality responses, under-
mining the very goal of self-reporting. Second, capability-adapted
chatbots typically focus on one-size-fits-all semantic alignment,
such as rephrasing complex utterances, simplifying vocabulary,
and tailoring content for children’s comprehension (e.g.,[24, 111]).
However, this adaptation often excludes richer interaction factors
such as expressive prosody, rhythmic cadence, or playful voice
modulation [61]. Because these systems usually apply one consis-
tent style throughout the interaction, children’s diverse preferences
and engagement needs may not be supported equally. The lack
of expressive or phonological cues can make communication feel
monotonous or flat, reducing attention, enjoyment, and thereby
limiting children’s engagement [20, 69]. Together, these limitations
suggest that while capability-adapted prompting offers improve-
ments over rigid surveys, they remain insufficient to support child
self-reporting. To be more effective, chatbots should incorporate
child-centered conversational styles that resonate with the ways
children naturally enjoy expressing themselves.

We propose designing chatbots that employ rhyme as a conversa-
tional style for children’s self-reporting. Rooted in nursery rhymes,
chants, and songs, rhyme is a familiar and pleasant part of chil-
dren’s everyday lives [49]. Its rhythmic and patterned form makes
interactions more engaging, memorable, and fun to repeat [50, 80].
Importantly, rhyme introduces specific functions that directly ad-
dress the shortcomings of capability-adapted chatbots for children.
First, rhymes break language into short, rhythmic units, reducing
cognitive load and making prompts more accessible across ages
[70]. By avoiding long, complex, adult-centered phrasing, rhyming
prompts can potentially help children better understand questions
and provide higher-quality responses. Second, rhyme enriches con-
versational interaction through phonological play, such as patterns
of rhythm and repetition that are enjoyable to say and easy to
notice. Integrating such playful phonological cues into chatbots
could potentially increase children’s enjoyment and engagement
[49] supporting their willingness to participate over time. In short,
rhyme directly addresses adult-centered complexity by simplifying
language, while simultaneously extending conversational design
beyond semantic phrasing towardphonological engagement aligned
with children’s natural language development [40]. Despite these
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potential benefits, rhyming style has not yet been explored as a
conversational style to enhance children’s self-reporting in surveys.

We explore the potential of such a conversational strategy in the
context of a chabot-based sleep diary for children. In this tool, chil-
dren record bedtimes, routines, nocturnal disturbances, and daytime
functioning [12, 23, 92]. Sleep diaries are widely used and clinically
important, but also notoriously difficult for children to complete
consistently. Their static question list often leads to disengagement,
resulting in missing or low-quality data [20]. Recent work has
explored voice-based chatbots as alternatives to static questions,
showing that conversational formats can make self-reporting more
acceptable to children [21, 25, 60, 82]. Building on this foundation,
we investigate whether integrating rhyme as a phonological ele-
ment into a capability-adapted chatbot (rhyming style) can enhance
children’s reporting performance and experience compared to a
prose-based style. To examine the effects of this conversational
design, we formulated two research questions:

e RQ1: How does a rhyming conversational style affect chil-
dren’s response performance in a voice-based sleep diary in
terms of the detail and quality of their responses, compared
to a prose (non-rhyming) style?

e RQ2: How do children perceive rhyming chatbots in the
context of self-reporting diaries, particularly in terms of en-
gagement, preferences, and what are the reasons underlying
their choices?

To address these questions, our research proceeded in two steps.
First, we conducted a co-design study in which children acted as
chatbot designers, generating ideas that we distilled into three
guidelines for implementing a rhyming-style, LLM-powered voice
chatbot. Second, we carried out a within-subjects study (1 X 2
design) with 40 children aged 8 to 12, comparing the rhyming style
to the prose style. This study aimed to assess the effect of rhyming
style independent of contextual factors such as daily routine, or
adaptive switching that may impact the reporting behaviour of
children in real-life. Our findings revealed that rhyme enhanced
engagement and response performance across both descriptive
and non-descriptive questions. Preferences varied by age: rhyming
was especially appealing to younger children, while older children
valued the naturalness of prose speech. Nevertheless, the advantage
of rhyming style for response quality was maintained between age
groups. Our research contributes in three levels:

e We extend the design space of child-agent conversational
interaction by integrating a phonological cue (rhyme) as a
complement to semantic-only capability adaptation. This
positions phonological scaffolding as an underexplored and
developmentally grounded design dimension for supporting
children’s comprehension and engagement.

e We offer a reproducible implementation method informed
by children’s participatory input, including LLM prompting
and prosody control, design rationales, and text-to-speech
configuration for generating rhyming conversational style
in voice-based diaries.

e We provide proof-of-concept empirical evidence demonstrat-
ing that phonological cues in conversational user interfaces
can improve children’s self-reporting performance under
controlled conditions. These findings suggest the potential
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of semantic-phonological styles and motivate future longitu-
dinal field studies.

The present work focuses on understanding how phonological
cues can be designed into children’s voice-based diaries, and on ex-
amining the functional contribution of conversational rhyme under
controlled conditions. Our laboratory evaluation was purposefully
structured to isolate this factor, rather than to observe long-term or
in-the-wild self-reporting behavior of children. Our findings sug-
gest the potential of phonological adaptation for children, and mo-
tivate future studies that will examine how semantic-phonological
adaptation is experienced and how effective it can be in children’s
everyday environments.

2 Related work

This section reviews previous work in three parts. We first discuss
sleep diaries, outlining the shift from static forms to chatbot-based
diaries, and the need to consider how these systems communi-
cate with children. We then examine conversational style in LLM-
powered chatbots for children, where capability-adapted dialogue
has shown benefits, but also important limitations. Finally, we turn
to rhyme as a child-centered conversational strategy. Building on
its cognitive and affective functions, we highlight the potential of
rhyme to enhance engagement and response quality in voice-based
diaries.

2.1 Self-Reporting Chatbots for Sleep Diaries

Sleep diaries are widely used to monitor sleep patterns and behav-
iors in both clinical and research settings. They typically take two
forms. The first is static in diaries that do not involve conversa-
tion. These include paper-based diaries and digital tools such as the
Consensus Sleep Diary [17], a graphic diary [103], and EP-Sleepy
[100]. Although static forms are simple to administer and support
standardized reporting, their rigid form-like structure can make
the task feel tedious and lead to survey fatigue [6, 76], particularly
among children. To address these challenges, researchers have ex-
plored the second form: chatbot-based diaries[1, 27, 51], with a
growing emphasis on voice-based conversational systems [21, 38].
Compared to static forms, voice-based chatbots align more closely
with how children naturally communicate through speech. This
form may improve the quality of the report by making the task feel
less like filling out a test [6, 13, 76, 106].

Previous work has shown that voice-based tools can make self-
reporting feel more natural to children [34, 38, 110]. However, their
effectiveness depends not only on how children report (e.g., by
speech instead of text), but also on how the system communicates
with children [98]. Most research has examined the reporting modal-
ity (e.g., voice input versus text input), while much less attention
has been paid to the system’s own communication strategies. We
argue that this is a critical gap: the tone, rhythm, and linguistic
framing of a chatbot can directly influence children’s willingness
to respond, the accuracy of their recall, and the overall quality of
reported data [98]. As LLM-powered chatbots for children become
more widespread, exploring these features is technically easier and
addressing this gap opens new design possibilities that can make
reporting feel more accessible and engaging than is the case with
conventional conversational interaction.
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2.2 Conversational Styles in Child-Agent
Interaction

Although sleep diary research has focused mainly on reporting
formats, research highlights the importance of conversational style,
such as tone, rhythm, and framing, in shaping user engagement
and responses [18]. For example, warm or expressive interviewers
tend to elicit more complete and engaged responses [45, 48]. Within
the HCI community, researchers have examined how variations in
conversational style affect user engagement and trust toward con-
versational agents, including high participation vs. high respect [7],
warm vs. competent [79], and formal vs. casual (informal) [54, 57].
However, most of these studies focused on adults and text-based
conversational agents, and have not yet explored how conversa-
tional and especially phonological adaptation can affect children’s
spoken interactions with multi-modal conversational agents.
Recent research has begun to explore how LLMs can support
capability-adapted chatbots for children [83]. Applications span
a wide range of domains: educational activities [59], personalized
story reading experiences [19], collaborative learning partners [33],
design facilitators [60], emotional companions that encourage shar-
ing personal experiences [83], tools to help children with autism
practice emotional recognition [97], and aids for critical thinking
and reflection [104]. In these contexts, capability-adapted chatbots
supported by LLMs have been shown to increase children’s willing-
ness to engage, interact, and share personal experiences [82, 86].
At the same time, increasing evidence indicates thatadapting to
children’s capability alone is insufficient. We discuss two major
limitations: their effects on 1) response quality and 2) engagement.

2.2.1  For response quality. LLM-powered chatbots often default
to adult-like responses, using long, complex, or abstract expres-
sions that are difficult for children to understand and misaligned
with their communication styles [19, 47, 90]. For example, parents
reported that story-reading chatbots sometimes asked questions
"from an adult’s perspective", showing limited sensitivity to chil-
dren’s developmental stage [19]. In educational contexts, chatbot-
generated explanations have been reported to syntactically more
complex than those of human instructors, potentially overwhelm-
ing younger learners [90]. Similarly, LLM-based language learning
systems often rely on adult speech corpora, which limits their abil-
ity to process and respond effectively to children’s speech [47].
These mismatches reduce accessibility and hinder the children’s
ability to produce detailed, high-quality responses.

2.2.2  For the engagement. Capability-adapted chatbots often as-
sume a semantically directed interaction style. They primarily focus
on what is said (e.g., simplifying vocabulary or phrasing), while
overlooking how language sounds and feels through phonological
features such as rhythm, rhyme, and prosody. However, research
shows that children engage less when interacting with conver-
sational agents that deliver content without expressive richness
[20, 69]. Research in speech perception shows that children’s lan-
guage processing integrates both semantic and phonological cues
[30, 40]. While semantic adaptation supports clarity and compre-
hension, phonological patterns enhance memorability, enjoyment,
and emotional resonance [15, 50]. In everyday life, phonological
play, through songs, chants, and rhymes, supports early literacy,
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sustained attention, and social participation [49, 80]. Without these
features, a purely semantic conversational style may feel flat and
uninspiring, reducing children’s enjoyment, sense of agency, and
ultimately their willingness to continue engaging with the tool. For
example, in child-robot interaction, children show higher behav-
ioral and emotional engagement with a human instructor than with
a robot delivering the same tasks when the robot lacks expressive
richness [69]. These findings suggest that expressive, phonologi-
cally rich interaction is critical for maintaining children’s attention
and affective connection.

In summary, while capability-adapted chatbots improve accessi-
bility over form-filling surveys, they remain limited in sustained
children’s engagement and performance in self-reporting. To ad-
dress this gap, our work explores phonologically enriched conversa-
tional styles, particularly rhyme, as a child-centered design strategy
that extends beyond current capability-adapted paradigms.

2.3 Rhyme as a Conversational Strategy for
Self-Reporting in Children

Rhyme is a dominant and powerful form of language in childhood
[49]. Children encounter it daily in nursery rhymes, playground
chants, songs, and word games across cultures [70]. Its repetition,
rhythm, and predictability embody a sense of playfulness that res-
onates with children [96]. Rhyming could serve two functions that
make it especially relevant for children’s self-reporting: improving
accessibility for high-quality responses and enhancing engagement
through phonological playfulness.

2.3.1 Accessible phrasing for higher-quality response. By turning
long sentences into short, rhythmic chunks, rhyme makes language
easier for children to follow [4, 8, 70]. In child-computer interaction,
rhythmic speech patterns have been shown to maintain conversa-
tional flow, especially in language-learning contexts [63]. Educa-
tional research further demonstrates that rhymes improve memory
and comprehension by providing predictable auditory structures
[96]. For example, children who hear rhyming stories recall more
words and narrative details than those exposed to prose [46]. Antic-
ipating repeated sounds fosters participation and a sense of success
[2], while predictable rhythm reduces cognitive load and makes
processing more automatic [70]. Together, these findings suggest
that rhyming could make chatbot prompts more accessible and
supportive of clearer, higher-quality responses than conventional
prose phrasing.

2.3.2  Playful phonological cues for engagement. Rhymes are a fa-
miliar and cherished part of children’s cultural practices, appear-
ing in songs, chants, and word games [52]. As a key phonological
cue, alongside syllables, rhythm, and prosody, rhyme introduces
an element of playfulness that supports bonding, relaxation, and
shared enjoyment [93]. Engaging with rhymes has been shown to
evoke positive affect and reduce tension, particularly in group con-
texts [50, 66]. Their predictable structure helps maintain attention
and counteract fatigue during repetitive tasks [11, 42]. Classroom
studies similarly link rhyming activities with greater enjoyment
and motivation [42]. Experimental work further demonstrates that
rhymed phrases reduce attentional decline compared to prose [66].
In human-robot interaction, robots using rhymed speech elicited
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greater attention and responsiveness from children than those us-
ing prose [80]. These findings highlight the potential of rhyme to
make mundane interactions more playful, emotionally engaging,
and motivating.

In summary, rhyme is suggested as a child-centered conversa-
tional strategy that enhances both response quality through accessi-
ble phrasing and improves engagement through playful phonologi-
cal cues. Despite its ubiquity and documented benefits, rhyming
has rarely been applied in children’s self-reporting diaries. This gap
is notable because current LLM-powered chatbots mainly adapt to
children’s capabilities (e.g., vocabulary and attention span) but over-
look playful phonological strategies. Our study addresses this gap
by investigating rhyme as a conversational style in LLM-powered
voice-based diaries.

3 Co-design Study

To understand which design features should inform the rhyming-
style chatbot for children, we first engaged children directly in the
design process. Co-design can reveal children’s communication
preferences and avoid designs based solely on adult assumptions
[68, 89, 113]. In this study, by positioning children as designers,
we aimed to capture their preferences and expectations for how a
chatbot should speak. The children were not asked to design the
rhyme specifically, but we learned from their spontaneous design
choices to formulate our rhyming prompts.

3.1 Method

3.1.1  Participants. We recruited 35 children aged 8 to 12 (M =
9.39,SD = 1.18), including 14 girls and 21 boys, from local primary
schools and public libraries in the Netherlands. This age range was
chosen because children younger than 8 often struggle with in-
dependent written expression and sustained conversational tasks,
while those older than 12 begin to adopt more adult-like conver-
sational norms that differ from those of younger children [16, 72].
All participants were native English speakers with typical reading
and writing abilities and prior experience using a laptop. Ethical
approval was obtained from the university ethics board with writ-
ten consent from both children and parents. Parents did not attend
the sessions.

3.1.2  Procedure. After providing consent, each child participated
in a 30-minute workshop consisting of three phases. Two researchers
were present throughout. The individual format allowed children
to concentrate on conceptualizing and articulating their chatbot
design ideas without managing peer interaction. Figure 1 is a col-
lage showing two photos of children designing a chatbot using a
laptop and one screenshot of the design result with Landbot. Figure
2 shows the procedure of the co-design workshop.

Warm-up: Getting familiar with the interface (5 minutes).
Children first completed a short practice activity to familiarize
themselves with the Landbot platform [56]. With step-by-step as-
sistance from a researcher, each child created a simple welcome
chatbot that could greet users and ask one basic question. This
ensured that all participants were comfortable with the interface
before starting the design task.

Co-design: Creating a sleep-story chatbot (15-20 minutes).
After the warm-up, each child began the main design task on a blank
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Figure 1: Three scenes from the co-design workshop involving children designing chatbot interactions using Landbot. (A) A
researcher assists a child in creating a simple chatbot flow. (B) A child independently designs using the platform on a laptop.

(C) A screenshot of a child’s design result with Landbot.

Landbot canvas, with no preloaded dialogue blocks or sample con-
tent. Researchers provided only technical scaffolding (e.g., how to
add, connect, and test nodes). Importantly, no linguistic or stylistic
examples were offered. Children were not shown sample questions,
rhyming lines, conversational templates, or couplet structures. This
ensured that all wording and turning-taking structure originated
from children’s own ideas.

To support imagination without constraining content, we in-
troduced two optional animal avatars (a rabbit and a fox). These
served purely as narrative prompts for imagining the chatbot’s
"voice" did not prescribe tone or interaction style. Children freely
chose whether to use an avatar and independently determined the
chatbot’s tone, pacing, and phrasing.

Children were invited to design a "sleep-story chatbot" that
guided a user through a short interactive story. This framing pro-
vided a high-level purpose (collecting a story), but gave full freedom
as to how the chatbot would ask questions or respond. Through the
task, researchers offered technical assistance only (e.g., connecting
flow blocks), deliberately avoiding suggestions about working, tone,
or style. Children iteratively tested and refined their designs by
running the chatbot.

This approach ensured that scaffolding was about the use of
the platform, not the content, and that all conversational features
emerged from the children’s designs.

Reflection: Role-playing and explanation (5-10 minutes).
Each child demonstrated their chatbot through a brief role-play:
the child acted as the chatbot, and a researcher played the user.
They performed the dialog aloud in a face-to-face exchange rather
than simply reading text on-screen. This enabled researchers to
capture the tone, expressions, and intended conversational style
behind the written dialogue. After the role-play, children explained
their design choices, including wordings, tone, and conversational
flow, and how they imagined other children might respond. Field

notes and video recordings captured the rationale for children’s
designs.

3.2 Data Analysis

The purpose of the co-design workshop was to identify design
elements that could inform a rhyming conversational style. To focus
the analysis on aspects relevant to accessible phrasing, and playful
phonological cues, we conducted a deductive thematic analysis
[53].

Deductive coding frame. We developed a theory-informed
coding frame grounded in three strands of literature relevant to
how children engage with spoken language. Cognitive load theory
[95] highlights that shorter turns reduce processing demands and
support comprehension. Research on phonological awareness [91]
explains how children attend to rhythmic, repetitive, and sound-
based patterns. Work on paralinguistic tone and mood in speech
[81] describes how vocal qualities shape emotional comfort, which
is particularly important in bedtime contexts. Guided by these
perspectives, we defined three analytic dimensions: 1)turn length,
referring to how long the chatbot speaks in each turn; 2) sound
patterning, referring to how utterances are structured, including
opportunities for rhythmic or playful expression; and 3) tone, refer-
ring to how the bot should sound in bedtime contexts. These three
deductive dimensions framed the analytic lens used in the coding.

Coding procedure. Two researchers independently coded the
entire dataset (all transcripts and chatbot designs) using the initial
coding frame. After this first round, they held a reconciliation meet-
ing to review every instance of disagreement. For each discrepant
code, they read the excerpt aloud together to ensure shared inter-
pretation, explained their coding rationale using the coding frame,
compared interpretations against code definitions, and discussed
whether the codebook required refinement, revised the code defi-
nitions collaboratively when a discrepancy reflected ambiguity in
the original frame, finally, reached consensus through discussion,



CHI *26, April 13-17, 2026, Barcelona, Spain

Starting point on the
platform .
Complete a welcome chatbot with

Familiar with the interface ~ researcher's help

o Reflection T
)

Child acted

Yes \:s chatbot

Researcher
acted as user

Completed design

Display the design

Role-playing and explanation

Chatbot avatars J
story with
avatar

Starting point 3 e W R
Where your bot

Starting from a blank canvas

Creating a sleep-story chatbot

Shanshan et al.

¥ @

Sh¥

Think out sleep

s DRAG o DROP

Researcher offers interface
assistance

Figure 2: Overview of the co-design workshop procedure. The figure summarizes the three phases of the workshop—Warm-up,
Co-design, and Reflection—using a combination of interface screenshots, icons, and simplified illustrations.

rather than majority vote or hierarchical decision-making. A second
round of independent coding followed using the revised codebook.
Inter-rater reliability across all codes was high k = 0.89. The remain-
ing discrepancies were resolved through iterative reconciliation
meetings until full agreement was reached.

Theme development. Within each deductive dimension, we
identified recurring behavioral and linguistic patterns in the chil-
dren’s designs. These patterns formed the themes reported below,
which describe how children naturally structured chatbot conver-
sations. Each theme also informed the design decisions for the
rhyming-style prompts. Figure 3 illustrates the deductive thematic
analysis process.

3.3 Results & Key Findings

Children’s designs revealed consistent patterns in how they imag-
ined a chatbot should speak and behave. These patterns aligned
closely with the three deductive dimensions described above.

T1: Children prefer short, concise turns. Children consis-
tently designed brief responses rather than long turns, showing a
preference for lightweight and fast-paced interactions. Across all
designs, we identified 23 instances of one-sentence replies or short
follow-ups, such as "What time did you sleep? Ready to play or
rest?" (Figure 1, C), "Did you dream? Tell me quick!". Children did
not attempt long explanations; instead, they naturally kept each
turn short and tightly structured. While prior work argues that
rhyme can break language into shorter, more easily processed units
[70], our workshop provides empirical evidence that children them-
selves design conversations in this concise, chunked form. This
directly informed our rhyming-style prototype: rather than com-
posing long poetic lines, each prompt was written as a two-line

couplet, serving as a rhymed analogue to the short turns children
preferred. This maintained cognitive simplicity while introducing
phonological play.

T2: Children use humor and sound to keep conversations
engaging. Many children incorporated humor and light teasing
into their chatbots to make conversations feel lively and fun. We
observed 20 instances where children created "peek-a-boo" or joke-
based exchanges, such as "You guess? I wouldn’t tell you yet!"),
or used exaggerated emojis for comic effect. During role-playing,
three children used onomatopoeic sounds (e.g., "boing!", "zzz!") to
amuse researchers, and 12 designs included optional joke paths
or short verse-like phrases. These behaviors highlight children’s
preference for playful, dynamic exchanges over purely semantic in-
formation delivery. This informed our decision to make the rhyming
prompts light-hearted and rhythmically expressive, while avoiding
overwhelming the bedtime tone.

T3: Children expect a calm tone for bedtime communi-
cation. While children enjoyed playful exchanges, eight children
emphasized that a chatbot should adopt a calmer tone at bedtime in
the explanation. Five children noted that it should not be "too loud"
or "too silly" before sleep. For instance, one child created a fairy-tale
bot that greeted softly with the rabbit avatar, "My dear friend, I've
been waiting for you." This highlights the need to balance playful
rhyme with a soothing rhythm appropriate for bedtime use.

These findings highlight what children enjoy in the conversa-
tional style, but they do not directly translate into design guidelines.
To determine how these preferences should influence the develop-
ment of a self-reporting diary, we analyzed each theme in relation to
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Figure 3: Overview of the deductive thematic analysis process. The left is objective and theoretical framing, which is guided by
two objectives of this study and three theoretical lenses. The middle is the coding procedure. Two coders independently coded
all videos and design scripts, and a reconciliation meeting was held to resolve disagreements and refine the codebook. They
then independently recoded in the second round with a high agreement. The right is themes and design rationales. Each theme
maps to the design rationales, which is also related to the former three analytic dimensions.

cognitive load, bedtime context, and accuracy of reporting. This in-
terpretation resulted in three design rationales that map children’s
ideas into constraints for a rhyming conversational style.

4 System Design and Implementation

This section presents the design and implementation of our voice-
based sleep diary chatbot, focusing on how insights from the co-
design workshop informed the development of a rhyming con-
versational style for children. We first introduce the three design
rationales distilled from the workshop, which guided how rhyme
was integrated into the dialogue experience. We then describe the
dialogue flow, prompt structure, and technical implementation of
the rhyming-style diary, followed by the prose-style baseline rep-
resenting a capability-adapted, non-rhyming chatbot commonly
used in pediatric voice-based diaries.

4.1 Design of LLM-powered Diaries with
Rhyming Style

Building upon findings from the co-design study, we developed

a voice-based sleep diary using an LLM to generate real-time re-

sponses in rhymed form.

4.1.1  Conversation Design Rationales. Based on the findings from
our co-design workshop, we derived three evidence-based design
rationales (DR1-DR3) to inform the development of the rhyming
conversational style. Each rationale operationalizes a workshop
insight, ensuring that the rhyming style is grounded in children’s
design choices rather than relying on poetic artistry alone.

DR1: Rhymes should be short and lightweight. Following
T1, we constrained the length of each chatbot turn to two or three
brief rhymed lines (approximately <15 words each). This preserves
the low cognitive effort and fast-paced turn-taking preferred by
children, while introducing rhythmic playfulness.

DR2: Rhymes should be playful but meaningful. Building
on T2, we incorporated light phonological play (e.g., rhyme, rhythm)

to sustain engagement. However, we required each line to remain
semantically relevant to the diary question to avoid distracting
children from reporting accurately.

DR3: Rhythms should support calmness at bedtime. In
response to T3, we adopted a soothing rhythmic style, supported
by a slower speaking rate, lower pitch, and natural pauses. This
avoids overstimulation, aligning with bedtime routines.

4.1.2  Dialogue System with LLM. We designed a voice-based sleep
diary powered by an LLM that presented questions in rhyming
style. The sleep diary consisted of 12 structured questions adapted
from the adult-oriented Consensus Sleep Diary [17] and further
refined in child-focused HCI research to suit developmental needs
[20]. In that work, the refinement process involved consultation
with two licensed clinicians (a pediatric sleep specialist and a child
psychologist), who examined the item wording for clarity, and
age-appropriate vocabulary. Adjustments focused on simplifying
linguistic complexity, clarify temporal references, and avoiding
terminology unlikely to be familiar to primary-school children (e.g.,
"sleep onset latency” with "How long did it take you to fall sleep?").
The present study used the finalized child-adapted version reported
in [20] without further modification (Table 1).

20-12-2024 20:26:46

Chatbot: Great to hear! Let's continue without fear! What did you do before
sleeping last night, my dear?

Child: read books

20-12-2024 20:27:03

Chatbot: Reading books is a wonderful way, to end your busy day! What you ate last
night, can you say?

Child: dumplings

20-12-2024 20:27:25

Chatbot: Dumplings are yummy, in your tummy! Enjoy every bite, until it's out of

sight! What did you drink, before you said good night?
Child: drink water

Figure 4: Example transcript snippet of a rhyming-style chat-
bot conversation, stored in Firebase. The text illustrates how
the chatbot acknowledges a child’s previous answer and re-
sponds using short rhyming couplets.
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Table 1: Sleep diary questions used during the chatbot interaction and classification by question type. Each question was asked
once per session in fixed order.

Q# Question Type

Q1 How are you feeling today? Descriptive

Q2 How long did it take you to fall asleep? Non-descriptive
Q3 Did you sleep well? Descriptive

Q4 What did you do before sleeping last night? Descriptive

Q5 What did you eat before sleeping last night? Descriptive

Q6 What did you drink before sleeping last night? Descriptive

Q7 How many times did you wake up last night? Non-descriptive
Q8 When did you sleep last night? Non-descriptive
Q9 How long did you nap or doze this daytime? Non-descriptive

Q10 How long did you sleep last night?
Q11 When did you wake up this morning?
Q12 How did you wake up this morning?

Non-descriptive
Non-descriptive

Descriptive

Dialogue Flow: At each turn, the system used the LLM to gen-
erate a rhyming response that did two things: acknowledged the
child’s previous answer and rephrased the next diary question. To
keep interactions concise and engaging, the LLM was instructed
to generate brief, playful couplets (e.g. "And what did you drink
to help you feel great? Was it cool water or something sweet on
your plate?"). This allowed the diary questions to remain precise
and structured, while maintaining a child-friendly style. Each diary
session followed a fixed sequence of 12 turns, corresponding to the
12 diary questions. For every scripted question, the chatbot pro-
vided a personalized acknowledgment followed by the next prompt.
No follow-up probes, clarification loops, error-handling branches,
or adaptive re-prompting occurred in either condition. Therefore,
conversational load, defined as the number of dialogue turns, was
held constant across all participants and both conversational styles,
ruling out turn count as a potential confounding factor. Figure
4 illustrates a screenshot showing a text transcript of a rhyming
chatbot conversation stored in Firebase.

Prompt Design and LLM configuration: The rhyming style was
implemented using GPT-3.5. The prompt design was guided by the
three design rationales (DR1-DR3) derived from the co-design study:
keep concise turn length (DR1), include playful rhyme and rhythm
(DR2), and maintain a soothing bedtime tone (DR3). To support re-
producibility and method transparency, Table 2 reports the full LLM
configuration, generation constraints, and text-to-speech prosody
settings. These choices were informed by the functional goals of
the diary task and by principles for designing child-agent inter-
action. Linked to DR1 (concise turns), we used a max-token limit
(60) and a stop-sequence constraint to enforce 2-3 short lines per
turn, thereby reducing linguistic load and supporting predictable
pacing. Linked to DR2(playful phonological cues), we used a moder-
ate temperature (0.7) to balance creativity with coherence, and did
not apply presence or frequency penalties, as controlled repetition
can support rhyme appreciation and playful language engagement

in middle childhood. Linked to DR3 (soothing bedtime tone), all
generated content was rendered using text-to-speech with prosodic
adjustments (reduced speaking rate, lowered pitch, and short inter-
line pauses) to promote calm nighttime interaction, rather than
energetic or comedic expression. The full prompt templates used
in the study are provided in Appendix A to support replication and
adaptation by future researchers. Figure 5 shows how DR1-DR3
informed the iterative prompt design process.

Dialogue Process: Figure 6 illustrates this process. The full inter-
action loop consists of the following steps: 1) the chatbot asks a
question from the sleep diary; 2) the child verbally answers the chat-
bot’s question (Figure 6, @); 3) the system transcribes the child’s
answer and prepares to generate the next chatbot utterance (Figure
6, ®); 4) the next diary question is selected and combined with the
child’s previous response to form the prompt (Figure 6, ®); 5) this
prompt, along with the rhyming style, is sent to the LLM (GPT-3.5)
(Figure 6, @); 6) GPT-3.5 generates a response that includes: a) a
personalized acknowledgment of the child’s previous answer and
b) the next diary question, phrased in the rhyming style (Figure 6,
®); 7) the generated text is sent to the Google Cloud TTS to set the
tone of bedtime, converted to speech (Figure 6,@); 8) the speech is
delivered to the chatbot (Figure 6, @); 9) the cycle repeats until all
12 questions are completed (Figure 6, ®). This dynamic generation
process ensured that each turn the rhyming style while adapting
flexibly to the child’s input.

4.1.3 Implementation. The system was implemented as a voice-
based chatbot application for Android smartphones in Java. It inte-
grates three key APIs: Google Cloud Text-to-Speech API v1, Speech-
to-Text API v1, GPT-3.5. The app is available in [language]. Pre-
vious research has shown that Google speech recognition tech-
nology provides sufficient transcription accuracy for children [21].
Consequently, we used Google tools for both speech input (voice
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Table 2: Language model and text-to-speech (TTS) configuration used in the rhyming condition. These settings control generation

length, rhyme behaviour, and bedtime-appropriate prosody.

Component Setting / Constraint
Temperature 0.7
Max tokens 60
Top-p 0.9

Presence/Frequency penalties 0
Stop sequence
Persona instruction
Turn format rule
Content rule

Rhyme rule

Prosody adjustments

Enforces 2-3 output lines

Calm, bedtime-friendly companion

2-3 lines, < 15 words/line

Line 1 acknowledges; Line 2 asks next question

Soft, natural rhyme (non-forced, non-comedic)

Speaking rate 0.85-0.90; pitch —2 semitones; 300-400ms pauses

Google Cloud TTS

"Cookies are yummy!
What did you drink last night to

text

@,

@ "Cookies are yummy! make you feel happy?"
What did you drink last night to
make you feel happy?"
Output Q - A slower speaking rate
-— (85-80% of default) GPT-3.5 Promps
) YD - Slightly lower pitch (-2

semitones)
- 300-400ms pauses

— - Rhyming style
\W’\, - Each less 15 words, concise,
— 5 :
A light weight
' - Generate two-three lines
: - Light rhyme, cheerful rhythm,
[ gentle wordplay
1
1

Google Cloud STT

Figure 5: System flow for generating rhyming chatbot responses. The child’s speech is transcribed via Google Cloud STT,
processed through GPT-3.5 using rhyme-based prompting constraints, and returned using bedtime-appropriate text-to-speech

(TTS) settings.

recognition and transcription) and output (text-to-speech synthe-
sis). The conversational flow is powered by GPT-3.5, which gener-
ates context-aware responses in rhyming style based on the child’s
previous answer. The language model is asked to produce child-
friendly responses while preserving the structure of a daily sleep
diary interaction.

App Interfaces: The application featured three main screens (Fig-
ure 7): 1) Home interface allows children to begin the reporting task
after logging in (Figure 7, A); 2) Conversational interface presents
each diary question, records the child’s spoken response, and gen-
erates a response in the rhyming style. A black moving line with
a walking man at the top of the interface indicates the progress
of answering this time (Figure 7, B); and 3) Completion interface
displays a congratulatory message after all diary questions have
been answered (Figure 7, C); pressing "Thanks!" returns to the home
screen (Figure 7, A).

4.2 Control Condition: LLM-powered Prose
Style
The control condition used the same deployment platform (An-
droid), back-end infrastructure (Firebase), and core APIs (Google
Cloud Speech-to-Text v1, Google Cloud Text-to-Speech v1, GPT-3.5)
as the rhyming style. The user interface was also identical for all
conditions. The only difference was in the conversational prompts
and delivery.

In the control version, the capability-focused chatbot adopted the
standard LLM-powered "prose style" commonly used in previous
work: supportive, but direct, and prose-based [19, 83]. The prompts
instructed GPT-3.5 to acknowledge the child’s answer warmly and
then present the next diary question in plain language, without
rhyme or rhythmic constraint. The voice output was synthesized
with the default Google TTS settings, without prosodic adjustments.

All transcripts were automatically saved to Firebase, and file-
names were coded by participant ID and condition (e.g.,’C1_rhyme.txt’
for Participant 1 using the rhyming-style version). Figure 8 shows
an example of parallel conversations in both conditions.
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rephrase the questions):

1. How are you feeling today?

2. How long did it take you to fall asleep?

3. Did you sleep well?

. What did you do before sleeping last night?

- Rephrase each question in a fun and creative
way, suitable for a child, using rhymes or
playful language.

- Use empathetic and cheerful language to make
the conversation enjoyable.

Figure 6: Overview of the voice-based dialogue system used for the sleep diary, showing how a child’s spoken response is
processed, transformed into a rhyming chatbot utterance, and returned using bedtime-appropriate text-to-speech.
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Figure 7: Three screenshots from the mobile sleep-diary chatbot application showing key user interfaces: (A) the home screen
with a start button, (B) the conversational interface where the child’s transcribed response is displayed, and (C) the completion

screen showing a congratulatory message.

5 User Study

To explore the effect of the conversational style in the voice-based
sleep diary on children’s response quality and perceptions, we con-
ducted a 1x 2 within-subjects experiment comparing the rhyming
style with the prose style. Each participant completed both versions

of the diary in counterbalanced order, followed by an individual
interview to capture qualitative feedback.

5.1 Sample Size and Power Analysis

To justify the target sample size, we conducted an a priori power
analysis using G*Power 3.1 [35]. For a repeated-measures design
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Child: I had some cookies.

Chatbot: Cookies are yummy!
What did you drink last night to make you feel

happy? .

Child: Just some water. ‘

Chatbot: Water’s fantastic! It helps you stay bright,
Keeping you happy, all ready for flight!
What time did you sleep last night?

Child: I went to bed around 9 PM.
A

T had some cookies

Child: I had some cookies.

Chatbot: Yum, cookies are delicious! | hope you
enjoyed your treat last night. Just remember,
too many snacks before bedtime can make it
harder to sleep well. Can you tell me what
you had to drink before going to bed?

' Child:  Water.

Chatbot: That’s great! Drinking water is such a healthy
choice. Just be careful not to drink too much
before sleep, so you don’t wake up during the
night. About what time did you go to bed last
night?

Child: About 9 PM.

Figure 8: Example dialogues illustrating two conversational styles used in the voice-based sleep diary chatbot. (A) The rhyming
condition, in which the chatbot replies using short, rhythmic, and playful couplets, while still requesting relevant sleep
information. (B) The prose condition, in which the chatbot provides a content-equivalent but plain, explanatory response

without rhyme.

with one within-subject factor (thyming vs. prose), assuming a
medium effect size (f = 0.25) following Cohen’s guidelines [28], an
a level of 0.05, and desired power of 0.80, the required sample size
was 34 participants. Our final analyzed sample included 40 children,
exceeding this requirement and providing sufficient power to detect
medium-sized effects.

5.2 Participants

The evaluation study did not include children who had partici-
pated in the earlier co-design workshop, avoiding familiarity or
expectation bias. Consistent with the developmental rationale un-
derlying the co-design workshop, we focused on children aged 8-12,
a range suitable for sustained conversational interaction while still
reflecting child-specific communication patterns [16, 72]. Two par-
ticipants outside this developmental range (aged 7 and 13) were
therefore excluded from the analysis. The final sample includes 40
children 8-12 (M = 9.65,SD = 1.56; 21 girls, 19 boys). Children
were recruited by approaching their guardians in a local public
library and through neighboring primary schools. All participants
were native English speakers.

Because previous research suggests that children’s apprecia-
tion of rhyme changes with age [116], we examined whether style
preferences differed by developmental stage. However, it remains
unclear whether there is a turning point in this developmental tra-
jectory and at what age such changes occur. To explore potential
age-related differences, we divided participants into two groups:
children aged 8-9 ("younger group") and 10-12 ("older group"). The
younger group included 17 children (M = 8.11, SD = 0.86) and the
older group included 23 children (M = 10.79,SD = 0.80). Table 3
summarizes demographic characteristics and smartphone use by
age group. According to parents, four children in the younger group
had no prior experience with smartphones.

Table 3: Participant demographic characteristics and smart-
phone use frequency for the full sample, younger group (<9
years), and older group (>10 years). Values are shown as mean
(SD) or number (percentage).

Full sample Younger group Older group

Age in years 9.65 (1.56) 8.11 (0.86) 10.79 (0.80)
Female 21 (53%) 11 (52.4%) 10 (47.6%)
Smartphone use
Daily 9 (22.5%) 2 (11.8%) 7 (30.4%)
Weekly 18 (45%) 8 (47.1%) 14 (60.9%)
Monthly 9 (22.5%) 3(17.6%) 2 (8.7%)
Never 4(10%) 4 (23.5%) 0%
N 40 17 23

Since the user test involved reading, listening, and speaking
tasks on a smartphone, we ensured that all participants had typical
abilities in these areas. As the study aimed to explore the effect
of conversational styles on children’s self-reporting in sleep diary,
inclusion criteria did not consider whether participants had sleep
disorders.

Ethics approval was obtained from our university’s Ethics Review
Board. To protect privacy, all personal data, including demographic
information, audio recordings, and conversations synchronized on
Firebase, were deleted immediately after the study. Participation
was voluntary and required both parental consent and child assent.
As a token of appreciation, each child received a set of LEGO™.

5.3 Procedure

Each session followed a standardized sequence to ensure that par-
ticipants understood the experiment. These steps also ensure that
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we could collect both quantitative and qualitative data. Sessions
lasted 40-50 minutes and were structured as follows (Figure 9):

In the familiarization phase (stage 1), the researchers introduced
the purpose and structure of the study. To ensure that the children
were comfortable with the system, they first tried short practice
runs with both conversational styles. This allowed them to expe-
rience the interface, practice answering diary questions, and gain
confidence before beginning the main task.

In the main task (stage 2), each child completed the two diaries
conditions, one in the rhyming style and one in the prose style. After
each diary condition, participants completed the Giggle Gauge [32]
to report their engagement with that style. The order was fully
counterbalanced: half of the participants began with the rhyming
condition, while the other half began with the prose condition.
To reduce fatigue and order effects, a five-minute break involving
light play activities (e.g., casual video games) separated the two
conditions (Figure 10).

Finally, in the reflection phase (stage 3), the children completed
the Again-Again table [77], which measures the willingness to
continue using in the future. A short semi-structured interview
followed, in which participants described their preferences and
experiences for the conversational styles in the self-reporting tasks.
These qualitative insights were used to understand the reasons
behind their behaviors and inform later design decisions.

5.4 Data Collection

To answer the research questions on children’s response quality
and engagement across two conversational styles, we collected
and analyzed interaction data from all diary sessions. Each child’s
spoken responses were recorded, processed, and converted into
text transcripts, which served as the primary dataset for linguistic
and content-based analysis. Before detailing the two measurement
aspects, we first describe how conversational data were captured,
stored, and prepared for analysis, since this processing pipeline
forms the basis for quantifying response quality.

5.4.1 Conversational Data Processing. All voice-based diary inter-
actions were automatically logged through Firebase, where each
turn was stored as a time-stamped text transcript (Figure 4). The
analysis used the child response segments only, excluding system
utterances and confirmation lines. Each transcript was cleaned to
remove speech-to-text artifacts (e.g., filter words, repeated punctu-
ation) while preserving the semantic content of the child’s answer.
These processed utterances were then used to compute linguistic
and content-based measures, including information units (described
below), which serve as one component of the response quality.

5.4.2 Response Quality. To assess how well children reported their
sleep experiences (RQ1), we adopted the Response Quality Index
(RQI), adapted from Xiao et al. [109] and Chen et al. [20]. The RQI
captures the extent to which a response is informative, relevant,
and clear, reflecting both content richness and communicative ef-
fectiveness from Gricean Maxims [41]:

Information units represent the number of distinct, meaningful
details in a response [99]. This measure of content richness is widely
used in children’s language research (e.g., [112]). Because children’s
vocabularies are limited and many words are high-frequency, the
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alternative surprise-based metric proposed by Xiao et al. [109] is
less appropriate in this context.

Relevance indicates whether the response addresses the prompt
(1 = on-topic, 0 = off-topic).

Clarity reflects whether the response is complete and compre-
hensible (1 = clear,0 = unclear).

Information units were automatically extracted using spaCy and
checked for accuracy on 15% of the data; agreement with human
counts was high (ICC = .93). Relevance and clarity were indepen-
dently coded by two raters (x = .91,k = .92).

Following Chen et al. [20], the composite RQI score was calcu-
lated as:

RQI = Information units X Relevance X Clarity (1)

This multiplicative formulation reflects the idea that a response
must be both informative and communicatively usable: a detailed
but irrelevant answer ("I went to bed" to the question ("What did
you eat last night?") receives an RQI of 0, as does an unclear answer
"I eat eat eat eat". Thus, the index penalizes off-topic or incomplete
responses regardless of length.

To assess how well RQI reflects response richness, we computed
its correlation with raw response length (number of words). RQI
was moderately correlated with response length (Spearman’s p =
.29, p < .001), consistent with expectations that higher-quality re-
sponses tend to contain more detail but are penalized when off-topic
or unclear. This supports the validity of the composite measure.

5.4.3 Engagement and Style Preferences. To understand children’s
attitudes towards conversational styles (RQ2), we collected quanti-
tative and qualitative data. For quantitative measures, we used two
established instruments: the Giggle Gauge [32] and Again-Again
Table [77].

The Giggle Gauge is a validated instrument designed for child-
computer interaction that assesses seven dimensions with a four-
point scale: challenge, aesthetics, feedback, interest, novelty, endura-
bility, and perceived user control. In our sample, the overall internal
consistency of the scale was acceptable (Cronbach’s a = 0.82), sup-
porting its use for comparing children’s engagement across conver-
sational styles. Each item is scored from 1 to 4, where 4 presents the
highest level of engagement. The scale combines a yes/no judgment
about whether the child experienced the attribute with a rating of
how strongly they felt it, producing four ordered levels. Dietz et
al,. [32] provide practical interpretive ranges: 1) < 3.0 is low en-
gagement; 2) 3.0 - 3.6 presents moderate engagement; and 3) > 3.6
indicates high engagement typical of well-received interactive sys-
tems. We use these ranges to interpret children’s ratings for each
conversational style.

The Again-Again Table [77] captures children’s willingness to
repeat the activity. After completing both styles, the children were
shown the simple table and asked "Which would you like to use
again in the future?” choosing between rhyming and prose.

For qualitative measures, we analyzed semi-structured inter-
views to explore the reasons behind children’s preferences, attitude,
and perceptions of the two styles.
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STAGE 1 STAGE 2 STAGE 2 STAGE 3
2 mins 5 mins 5 mins 5 mins 5mins 5 mins 5 mins 2 mins 8 mins
| | | | | | | >
Introduction Trial Self-reporting task in Giggle Gauge Break Self-reporting task in Giggle Gauge Again-Again Semi—strgctured
rhyming style non-rhyming style interview

Figure 9: Timeline of the experimental procedure. The study consisted of three stages: (1) introduction and trial session, (2) two
self-reporting tasks using rhyming and non-rhyming conversational styles with short breaks and engagement check-ins, and

(3) post-task preference and reflection interview.

Figure 10: A participant using the voice-based sleep diary app
during the study session. The child interacts with the mobile
interface while seated in a supervised research setting.

5.5 Result

Two participants discontinued participation for personal reasons
before completing both diary sessions; therefore, the final analytic
sample consisted of 38 participants, with no partial or incomplete
data included. The study addressed the two research questions: 1)
to examine the effect of conversational style on children’s response
quality and 2) to understand children’s engagement and preferences
to conversational styles in self-reporting. Before the analysis, we
conducted a manipulation check to ensure that participants could
notice and distinguish between the two conversational styles.

5.5.1 Manipulation Check. During the pre-training phase, each
child experienced both conversational styles and was asked to indi-
cate their preferred style in a binary choice task. This check served
two purposes: confirming that the children could differentiate be-
tween the styles and providing a first look at their preferences.

The subsequent interviews further contextualized these choices.
Children who preferred the rhyming style often described it as
"fun" and "entertaining”, noting that they enjoyed listening to the
chatbot "talk like that". Those who preferred the prose style valued
it as "more natural” and closer to real-life conversations. These
comments suggest that the children clearly recognized the stylistic
differences and made choices based on different perceptions of tone
and engagement.

Quantitatively, 57.5% of the children preferred the rhyming style,
while 42.5% preferred the prose style. This roughly even split high-
lights the diversity of children’s conversational preferences.

5.5.2 Influence of Conversational Styles on Response Performance.
We examined whether conversational style (thyming vs. prose)
influenced children’s response performance, measured using the
details and quality of response. The analyzes considered both 1)
overall response quality and 2) effect across questions.

Overall Response Quality: We first conducted a descriptive anal-
ysis comparing children’s overall response quality between the
two conversational styles (Table 4). Children interacting with the
rhyming-style chatbot produced responses with a higher mean RQI
(M = 2.88,SD = 1.58; 95% CI [2.36,3.40]) than those who interact
with the prose-style chatbot (M = 2.25,SD = 1.48; 95% CI [1.76, 2.73]).
A similar pattern was observed between age groups, with older
children producing higher-quality responses than younger children,
particularly in the rhyming condition. Because these descriptive
statistics do not account for the within-subject structure of the ex-
periment, we next fit a linear mixed-effects model (LMM) to analyze
differences while accounting for repeated measurements per child.

Table 4: Overall Response Quality Index (RQI) by conversa-
tional style and age group. Higher scores indicate richer and
more detailed responses. Values represent Mean + SD with
95% confidence intervals (CI).

Group ROI (Mean + SD) ci_lower ci_upper
Rhyming Style 2.88 (1.58) 2.36 3.40
Prose Style 2.25 (1.48) 1.76 2.73
Younger & Rhyming 2.69 (1.43) 2.06 3.32
Younger & prose 2.03 (1.23) 1.48 2.57
Older & Rhyming 3.14 (1.79) 2.18 4.19
Older & prose 2.55 (1.76) 1.61 3.48

To model overall response quality, we used an Linear Mixed
Model for a random intercept for participant and fixed effects for
Style (Rhyming vs. Prose), Age (Younger vs. Older), and their in-
teraction [5, 37]. Residual diagnostics (Q-Q plots and residuals vs.
fitted values) indicated no serious deviations from normality or
homoscedasticity, so we retained the untransformed RQI scores.

The model revealed a significant main effect of conversational
style: rhyming elicited higher overall response quality than prose
(B = 0.63,SE = 0.27,p = 0.03). Age group also had a significant
main effect (f = 0.1.14,SE = 0.47, p = 0.02), with older children
giving higher-quality response overall. The Style X Age interaction
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was not significant (f = 0.01, SE = 0.36, p = 0.97), indicating that
the advantage of rhyming over prose was similar for younger and
older children (Table 5).

Table 5: Effects of overall response quality. The model
formula is RQI ~ Style = Age + (1|ParticipantID), where
RQI = response quality index, Style = Conversational styles
(rhyming, and prose style), Age=Age group (younger, and
older), ParticipantID = participant ID. ***p < 0.001, *p < 0.05.

Predictor Estimate Std. Error  df t P
(Intercept) 1.58 0.36 47.77 440 < .001***
Style 0.63 0.27 36.00 2.23 03~
QuestionType 1.14 0.47 47.77  2.42 02
Style:QuestionType  0.01 0.36 36.00 0.03 .97

Figure 11 visualizes these effects. Older children consistently pro-
duced higher-quality responses, and rhyming improved response
quality across both age groups. The roughly parallel slopes reflect
the non-significant interaction. These findings suggest that the
rhyming style supports richer reporting and does so reliably across
developmental stages in children.

N

3
Age Group
9 Younger
Older

Mean Response Quality (RQI)

o

Prose Rhyming

Figure 11: Mean Response Quality Index (RQI) across conver-
sational styles (Prose vs. Rhyming) and age groups (Younger
vs. Older). Error bars represent 95% confidence intervals.
Older children and the rhyming condition both show higher
mean RQI; lines are roughly parallel, illustrating a non-
significant interaction effect.

Influence on Response Quality across Questions: Because response
quality can depend on the type of question asked [9, 88], we cate-
gorized all 12 diary questions into descriptive and non-descriptive
types [22]. Descriptive questions refer to those requiring answers

with contextual details, elaboration, or narrative explanation (e.g.,'What

did you eat before sleeping last night?”) and non-descriptive ques-
tions refer to those that can be answered with a single factual, or
numeric (e.g., “When did you sleep last night?”) [22]. Although
yes/no questions are often non-descriptive, we classified "Did you
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sleep well?" as a descriptive question because it requires children
to evaluate and describe the subjective quality of their sleep expe-
rience rather than provide a factual or numeric value. In practice,
children’s responses to this question frequently contained elabo-
ration (e.g., "Yes, because I fell asleep quickly." or "No, I woke up
many times."), which aligns with definitions of descriptive, expe-
riential reporting in prior child self-report research [71, 84]. Two
authors independently classified all questions according to these
definitions, achieving high agreement (Cohen’sk = 0.97). The final
classification is provided in Table 1.

To examine whether conversational styles interacted with the
question type, we fitted an LMM with conversational style, ques-
tion type (descriptive vs. non-descriptive), and their interaction
as fixed effects, and participant as the random effect to account
for repeated measures [5, 37]. Residual diagnostics indicated devi-
ations from normality and heteroscedasticity, so RQI scores were
log-transformed [60]. As shown in Table 6, the model revealed a sig-
nificant main effect of conversational style: rhyming elicited higher-
quality responses across questions (f = 0.53, SE = 0.18,p < 0.01).
By contrast, the question type did not have a significant effect
(B = 0.02,SE = 0.18,p > 0.05), and the Style X QuestionType in-
teraction was also non-significant (f = 0.11, SE = 0.25,p > 0.05).
Figure 12 illustrates that both descriptive and non-descriptive ques-
tions benefit similarly from rhyming prompts.

Table 6: Effects of conversational style on response quality
across questions. The model formula is RQI _log ~ Style *
ResponseType + (1|ParticipantID), where RQI = response qual-
ity index, Style = Conversational styles (rhyming, and prose
style), QuestionType=Question type (descriptive, and non-
descriptive), ParticipantID = participant ID. ***p < 0.001,
**p<0.01, *p < 0.05.

Predictor Estimate Std. Error df t P
(Intercept) 0.98 0.19 86.57 70.16 < .001***
Style 0.53 0.18 871.00  2.50 .003 **
QuestionType 0.02 0.18 871.00 0.13 .90
Style:QuestionType  0.11 0.25 871.00  0.43 .67

To test whether these effects held across age groups, we ex-
tended the model by adding age group as an additional fixed effect.
In this extended model, the conversational style remained a signifi-
cant predictor, with rhyming outperforming prose (f = 0.67, SE =
0.28, p = 0.01). Age was also significant, with older children produc-
ing higher-quality responses (f = 0.76, SE = 0.37, p = 0.02). In con-
trast, question type again did not significantly influence response
quality (8 = 0.28, SE = 0.28, p = 0.30), and the Style XQuestionType
interaction remained non-significant (f = 0.44, SE = 0.39, p = 0.26).
As shown in Figure 13, older children generally gave richer re-
sponses, but the relative advantage of rhyming over prose was
consistent across question types and age groups.

In summary, rhyming prompts consistently elicited higher-quality
responses than prose style, and this advantage held across both
descriptive and non-descriptive questions. When age was included,
the rhyming effect remained statistically significant: older children
tended to provide richer responses than younger children, but the
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Question Type

NonDescriptive
T -®- Descriptive

Estimated RQI (back-transformed)
oo

Prose Rhyming

Figure 12: Estimated mean Response Quality Index (RQI),
back-transformed from the linear mixed-effects model,
across conversational styles (Prose and Rhyming) and ques-
tion types (Descriptive vs. Non-Descriptive). Error bars rep-
resent 95% confidence intervals. Both question types show
higher estimated RQI under rhyming prompts, and the slopes
are similar, indicating no meaningful interaction effect be-
tween question type and style.

25

2.0 1 Younger - NonDescriptive
-®- Older - NonDescriptive
-® Younger - Descriptive

Older - Descriptive

Estimated RQI (back-transformed)

Prose Rhyming

Figure 13: Estimated Response Quality Index (RQI), back-
transformed from the mixed-effects model, across conversa-
tional styles (Prose vs. Rhyming), question types (Descriptive
vs. Non-Descriptive), and age groups (Younger vs. Older). Er-
ror bars represent 95% confidence intervals. Across all four
subgroups, rhyming prompts yielded higher estimated RQI
than prose, and older children produced richer responses
than younger children. Slopes are visually parallel, indicat-
ing no notable three-way interaction among style, age, and
question type.

relative benefit of rhyming style was consistent between groups.
These findings address RQ1 by demonstrating that rhyming style
can improve response quality for the different types of questions
and the ages we considered.
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5.5.3 Children’s Engagement and Preferences to Conversational
Styles. To address RQ2, we analyzed children’s preferences and
attitudes with mixed methods: first, by analyzing their engagement
and preferences quantitatively and then by exploring interview
data to understand the reasons behind their perceptions.

Perceptions to Conversational Styles: Children’s preferences were
measured using the Again-Again scale that reflects children’s will-
ingness to continue to use in the future, and Giggle Gauge that
reflects children’s engagement and experience with the system
across seven dimensions.

As shown in Table 7, 61.53% of the children preferred the rhyming
style overall, with the younger children showing a stronger pref-
erence (75%) compared to the older children (50%). Engagement
ratings on Giggle Gauge were consistently high for both conver-
sational styles. Across its seven dimensions, all mean scores fell
between 3.6 and 3.8, a range that Dietz et al. [32] characterize
as typical of high-engagement systems. Thus, both styles were
well-received, though rhyming showed a slight advantage. In the
rhyming condition, 35 out of 38 children scored high engagement
in the rhyming style (E > 3.6), compared with 32 of 38 in the prose
condition. Within the rhyming style, 23 children rated the highest
level (4) for aesthetics (“I like how the app looked and felt”), 18 rated
4 for enjoyment (“I enjoy using it”), and 14 rated 4 forendurability
(“I would like to do this again sometime”). Together, these results
suggest that the rhyming style elicited strong aesthetic appeal, sus-
tained interest, and high repeat-use willingness — key components
of engagement in previous work [32].

A two-way ANOVA confirmed these patterns. There was a signif-
icant main effect of conversational style, with higher engagement
reported in the rhyming condition than in the prose condition,
F(1,72) = 6.82, p = 0.001. Neither age nor interaction between age
and style were significant, suggesting that although preferences
varied somewhat by age, the engagement of the rhyming style was
consistent between groups.

Table 7: Descriptive statistics for children’s conversational
style preference and engagement scores across age groups
(Younger = 8-9 years, Older = 10-12 years). A majority of
younger children preferred the rhyming style, whereas pref-
erence among older children was more balanced across con-
ditions. Engagement scores were similar across both styles
and age groups.

Measures All Younger group Older group

Preference (Rhyming) 61.53% (23/38)
39.47% (15/38)
Engagement (Rhyming) 3.65 (0.07)
3.60 (0.07)

75% (12/16)
25% (4/16)
3.63 (0.08)
3.61 (0.07)

50% (11/22)
50% (11/22)
3.64 (0.12)
3.60 (0.09)

Preference (prose)

Engagement (prose)

Reasons for Children’s Attitudes: We applied a deductive thematic
analysis [10] to analyze interview transcripts. The interview tran-
scripts were coded for the experience of participants with the two
conversational styles in the voice-based chatbot and their explana-
tions of the self-reporting.
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Two coders independently developed an initial codebook by
open-coding the data. After that, they collaborated to discuss indi-
vidual codes, followed by a second round of independent coding
using the emerging codebook. Then, they reconvened to resolve dis-
agreements, clarify coding details, and finalize the codebook. The
coding process demonstrated high consistency and accuracy, with
an inner-rater reliability of 88%, as measured by Cohen’s Kappa
[64].

Our thematic analysis revealed three high-level themes that
explain children’s preferences:

Rhymes make reporting fun and engaging. Many children
(23/38) described rhymes as fun and playful, often comparing it
with a game. They explained that the rhythm and sound patterns
made them laugh and kept their attention: "Speaking with it is
fun. Its voice makes me laugh" (C21). Six children highlighted its
novelty, noting that it felt distinct from everyday speech: "It sounds
not the same with my daily talking" (C18). Seven also appreciated
the poetic flow, enjoying the cadence itself: "I like to listen to it
speak. It sounds like poem" (C5). These accounts suggest that the
novelty, rhythm, and playfulness of the rhyme contributed to a
more enjoyable experience.

Prose felt supportive and more natural. Fifteen children
preferred the prose style because it felt more natural and supportive
to follow. They described plain speech as guidance, especially for
straightforward questions: "Sometimes it provides explanations and
suggestions, it’s what L hope to hear from it" (C37). Eleven valued the
naturalness of non-rhyming dialogue: "Without rhyming sounds
more natural” (C11). Nine also emphasized its supportive tone,
which they found more engaging: "I like its encouraging talking...
But rhyming does not say that" (C24). These comments highlight
that naturalness, familiarity, and encouragement were the primary
strengths of the prose style.

Styles preferences depended on context and task. Children
noted that the suitability of rhyme versus prose varied by situation.
Eight children admitted that while the rhymes were engaging, they
could also be distracting: "Sometimes I'm listening to the rhyme
and forgetting the question" (C30). Nine emphasized bedtime ap-
propriateness, preferring gentle, calming rhymes before sleep: "For
bedtime, not too silly, soft is better” (C16). Five noted that the rhyme
fit better with open-ended or emotional questions, whereas plain
speech was preferable for factual ones: "If it’s 'what time, just ask
normal. For feelings, rhymes" (C28). Thirteen also expressed a de-
sire for choice, asking whether they could switch styles depending
on their mood: "Can I press a button to make it rhyme or not?"
(C12).

Together, these findings illustrate a nuanced picture: rhyming
was generally playful and engaging, especially for younger children,
while the prose style offered naturalness and encouragement valued
more by older children. The tensions between styles suggest that
flexibility, allowing children to adapt style to context, may be key to
sustaining engagement and supporting high-quality self-reporting.

5.6 Discussion

To contextualize our findings and clarify how rhyming conver-
sational style shapes children’s self-reporting, we structure the
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discussion around three complementary lenses: 1) empirical inter-
pretation of results, 2) theoretical contributions, and 3) practical
implications for designing conversational agents for children.

5.6.1 Empirical Interpretation of Results. This work examined whether

a rhyming conversational style can address the two limitations in
current LLM-powered chatbots for children, in terms of response
quality and willingness to engage. We highlight three main inter-
pretations:

Rhyming improved response quality through cognitive
scaffolding rather than semantic enrichment. Rhyming sig-
nificantly increased response quality compared with prose, and
this effect held across both descriptive and non-descriptive ques-
tions. This suggests that rhyming did not alter the content children
were able to recall, but it appeared to facilitate verbal expression,
enabling children to articulate what they knew more fluently and
with greater detail. Rhyming likely supported production through
phonological scaffolding: the predictable structure of rhyme may re-
duce linguistic formulation demands, allowing children to allocate
more attention to content. This aligns with developmental litera-
ture showing that rhyme supports memory, recall, and utterance
planning in middle childhood [39, 67].

Age contributed additively, not interactively, to response
quality. Older children consistently produced richer responses, but
age did not interact with conversational style. This indicates that
developmental maturity and interaction design contribute indepen-
dently. In other words, the advantage of rhyming does not depend
on language maturity; instead, it scales proportionally across ages.
This indicates that rhyming supplements rather than substitutes
for developmental advantage.

Engagement patterns reveal a trade-off between novelty-
driven excitement and pragmatic comfort. Children reported
higher engagement and greater preference for rhyming overall,
but interviews revealed that this enthusiasm was partially context-
dependent rather than absolute. Rhyming was perceived as fun,
aesthetic, game-like, and novel. These properties are known to sus-
tain attention and reduce formality [26, 110]. However, prose was
valued for clarity, familiarity, and perceived instructional support,
especially for factual or bedtime-oriented exchanges. Rather than
a universal preference, children implicitly treated conversational
style as a modifiable interaction resource, suggesting that flexibil-
ity may be more beneficial than a static approach. Because these
interactions occurred in a single session, some of the excitement
associated with rhyming may reflect a novelty effect rather than
durable engagement. Long-term evaluation is therefore needed to
assess whether these effects are sustained as routine forms.

In summary, these findings highlight that conversational style is
not merely a surface-level aesthetic choice but a cognitive and affec-
tive design consideration that meaningfully shapes how children
communicate with conversational agents.

5.6.2 Theoretical Contribution. This study advances theoretical
understanding at the intersection of developmental psychology
and child-agent interaction by identifying how conversational
style functions as both a developmental scaffold in children’s self-
reporting.
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Developmentally responsive conversational preference.
The findings refine developmental accounts of children’s conversa-
tional preferences by showing that susceptibility to phonological
play is age-sensitive rather than universally optimal [75]. Younger
children demonstrated stronger attraction and benefits from the
rhyming interaction (75%), consistent with work showing that
phonological cues such as rhythm, rhyme, and prosody support
early language processing attention, and affect regulation [40].
Older children showed more varied preferences (50%), aligning
with developmental shifts toward semantic precision, pragmatic
relevance, and conversational naturalness [14, 40]. These results
challenge the assumption that a single interaction style can sup-
port all children equally, emphasizing the need for developmentally
tuned style design that evolves with linguistic maturity.

Conversational scaffolding operates on form, not only
content. This work conceptually extends the design space of child-
agent interaction beyond the domain paradigm of semantic ca-
pability adaptation. Existing child-friendly conversational agents
primarily adjust vocabulary, sentence complexity, or pragmatic
framing, assuming that meaning-level adaptation is sufficient. Our
findings suggest that conversational scaffolding involves two com-
plementary dimensions: semantic clarity (what is said) and phono-
logical structure (how it is said). By empirically demonstrating that
phonological cues can improve self-expression without distorting
task focus, we introduce phonological scaffolding as a theoretically
grounded and design-relevant axis for future child-agent interac-
tions.

A non-anthropomorphic pathway for sustaining engage-
ment. This work offers a theoretical perspective on positioning
child-facing conversational agents along the tool-companion con-
tinuum. Recent LLM-based conversational agents often rely on
personalization, emotional mirroring, or persona construction to
sustain engagement [19, 43, 59], raising concerns around anthropo-
morphism, attachment, and blurred relational boundaries. In con-
trast, rhyming interaction maintains playfulness and engagement
while not relying on human likeness, because poetic cadence fore-
grounds stylistic artifice rather than social identity. We therefore
propose rhyme as a non-anthropomorphic engagement strategy,
supporting sustained interaction without promoting social substi-
tution.

Collectively, these contributions reorient child-agent design the-
ory toward conversational form, not only conversational content,
and demonstrate that phonological scaffolding can increase com-
municative productivity while preserving ethical boundaries for
young users.

5.6.3  Practical Implications for Designing Conversational Agents for
Children. Our findings offer concrete design guidance for creating
LLM-powered conversational agents that better support children’s
self-reporting.

Design for development diversity, not uniform "child-mode".
Most LLM-powered chatbots rely on semantic simplification (e.g.,
adjusted words, friendlier tone) [44, 83, 102], but our results show
that this alone may not promote high-quality performance. Stylistic
preferences and benefits vary developmentally: younger children
responded more positively to rhythmic, playful language, while
older children showed more mixed or pragmatic preferences. Rather
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than deploying a single "child-friendly" dialogue model, designers
should create age-adaptive conversational profiles, for example
by selecting when to use rhyme, neutral prose, or user-controlled
mode switching.

Broaden conversational design from semantic clarity to
semantic-phonological duality. Current design guidelines em-
phasize what conversational agents say, but our findings suggest
that how it is spoken matters for engagement and expressive output
[83]. Phonological features (rhythm, rhyme, pacing, prosody) can
be selectively integrated (e.g., as opening prompts, turn-transitions,
summaries, or emotion-focused segments) to reinforce attention
and enjoyment without overwhelming task focus. This dual-dimension
approach can be prototyped using controllable prompting and
prosody parameters without requiring major language-generation
changes. Designers should also enable fade-in/fade-out strategies,
where playful phonological cues gradually reduce for tasks requir-
ing precision.

Extend applicability beyond sleep diaries and across child-
centered domains. Rhythmic, scaffolded conversational styles
may benefit other reflection-oriented or motivation-sensitive tech-
nologies such as therapy check-ins, learning diaries, symptom logs,
reading support, and creative writing tools [82, 107, 108]. These
techniques may also be effective in family-mediated tools for shared
emotional discussion or well-being routines.

Ethical guardrails. Because playful or stylized conversational
agents can increase engagement [31, 110, 114], designers should
consider boundaries that preserve the agent as a tool rather than
a substitute social partner. This includes avoiding persona-based
emotional attachment cues, limiting persuasive gamification, and
offering transparency and user control (e.g., allowing children to
switch styles, opt out, or reset tone).

In summary, these findings show that conversational style is
a designable cognitive scaffold, not merely an aesthetic feature,
repositioning dialogue form as functional interaction resource.

6 Limitations and Future Work

This study was conducted in a one-session, lab-based setting, which
may influence children’s engagement and perceived enjoyment due
to limited ecological complexity, novelty, and demand effects. These
short-term findings therefore should not be interpreted as indica-
tors of long-term adherence, durable motivation, or real-world data
reliability. Lab conditions also fail to capture contextual variation
such as bedtime routines, parental presence, environmental dis-
tractions, and emotional states, all of which meaningfully affect
self-report. Our results should therefore be viewed as proof-of-
concept regarding the potential impact of conversational styles:
phonological scaffolding can enhance expressive quality under con-
trolled conditions, but its long-term behavioral efficacy remains to
be established.

Future work will extend this study in three directions. First, we
will conduct an in-the-wild longitudinal deployment in children’s
homes to examine whether rhyming continues to support engage-
ment and response quality when novelty fades and daily routine
forms. Children will complete self-report independently in their
bedtime environment, allowing us to capture behavioral indica-
tors of adherence, such as missed responses, interruptions, and



CHI *26, April 13-17, 2026, Barcelona, Spain

changes in report length. Second, we will explore contextual and
adaptive conversational designs, including mixed-style interaction
(e.g., prose + rhyming) and child-controlled style switching based
on task intent or personal comfort. This approach enables us to ob-
serve style preferences reflected in real use, not only self-reported
attitudes. Third, future work will investigate how phonological
scaffolding interacts with ecological factors, such as sleep context,
emotional disclosure, and family dynamics, through behavioral logs
synchronized with timing and optionally supported by lightweight
parent or child reflections after home use.

Additionally, our study was conducted in a Western European,
primarily urban context, with a research team bringing positionali-
ties from Industrial Design and Clinical Psychology, and cultural
backgrounds spanning Asia and Europe. We provide detailed de-
scriptions of the setting and procedures to support the transfer-
ability of our findings, while acknowledging that different con-
texts and researcher identities may yield different insights. We
encourage future research and researchers in diverse cultural and
socio-economic settings to build on and extend these findings.

7 Conclusion

This paper examined how conversational style shapes children’s
self-reporting in voice-based sleep diaries. Through a co-design
workshop and a controlled lab study, we explored rhyming prompts

as a phonological design strategy that complements existing capability-

adapted chatbots. Our findings provide initial evidence that rhyme
can support richer verbal responses across both descriptive and
non-descriptive questions, while also maintaining high engagement
even among children who preferred prose. Although preferences
varied by age, the relative advantage of rhyme for response quality
remained consistent across groups.

These results suggest that conversational style is more than a
surface-level aesthetic choice: It can function as a cognitive and
affective scaffold that broadens the design space of child-agent in-
teraction. Integrating phonological cues, such as rhythm and rhyme,
adds a complementary dimension to existing semantic adaptation
approaches, while also helping to maintain a clear boundary be-
tween conversational tool and social companion.

As a proof-of-concept contribution, our findings highlight the
potential of rhyming interaction under controlled conditions; how-
ever, engagement effects may be influenced by short-term novelty
and limited ecological complexity. Future work will evaluate how
these benefits carry over to everyday contexts, including longitudi-
nal home deployments, adaptive style switching, and broader use
cases in health and education.

In summary, this work takes an early step toward rethinking
chatbot-based self-reporting systems by showing how conversa-
tional style can be leveraged as a developmentally informed design
lever. We hope that the strategies introduced here will support
future exploration of playful, flexible, and ethically grounded con-
versational styles in child-computer interaction.
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Prompt in Rhyming Style

<Intro Task>
- You are a friendly and engaging assistant conducting a

sleep survey for children aged six to thirteen.

- Use a conversational style for most interactions and

incorporate rhyming, poetic responses **only*x for
reinforcement, summaries, or emotional support.

- Ensure rhyming responses are concise, simple, and limited

to two or three short sentences.
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- Use language appropriate for a 6 to 13-year-old child,
avoiding complex words and phrases.

*xImportant Instructions:x*
- *xDo not ask any questions.** The app will handle asking
the predefined questions.

- Focus on providing acknowledgments and emotional support.

- Do x*not** include the child's response in your
acknowledgment.

- Do **notx* answer for the child.

- Only write the assistant's part of the conversation.

- *xKeep all responses short, simple, and easy to
understand. *x

*xExample Interactions:x*x

*Assistant:* Hi there! Let's chat about your sleep and
playtime!

*Child:x I felt really good today.

*Assistant:* That's great to hear!

*Child:* I had a bad dream.

*Assistant:* I'm sorry to hear that. Bad dreams can be
scary.

*Child:x But I feel better now.

*Assistant:* Glad you're feeling better, my friend. Happy
thoughts from here on end!

*Child:* I played a lot today.

*Assistant:* Playing is so much fun!

*Child:*x I'm sleepy.

*Assistant:x Sleep tight, little one. Sweet dreams!

Only proceed to the next question after the user has
answered the current one. Remember to keep your
acknowledgments and questions rhythmic, fun, and
engaging for a child.

- How are you feeling today?

- How long did it take you to fall asleep?

- Did you sleep well?

- What did you do before sleeping last night?

- What did you eat before sleeping last night?

- What did you drink before sleeping last night?

- How many times did you wake up last night?

- When did you sleep last night?

- How long did you nap or doze this daytime?

- How long did you sleep last night?

- When did you wake up this morning?

- How did you wake up this morning?

B Script of Information Units

import spacy
#load the English NLP model
nlp = spacy.load("en_core_web_sm")

#Function to count information units
def count_information_units(sentence):
#parse the sentence using spacy

doc = nlp(sentence)

Shanshan et al.

#Initialize count
unit_count = @

#Check for subjects (nominal subjects)

subjects = len([token for token in doc if token.dep_
in ['nsubj', 'nsubjpass']])

unit_count += subjects

#Check for verbs (root of the clasue)

verbs = len([token for token in doc if token.dep_ ==
'ROOT" and token.pos_ == 'VERB'])

unit_count += verbs

#Check for objects (direct, indirect, and prepositional
objects)

objects = len([token for token in doc if token.dep_ in
['dobj', 'iobj', 'pobj'll)

unit_count +=objects

#rReturn the tootal count of subjects, verbs, and
objects as information units
return unit_count
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