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HIGHLIGHTS

« Proposes two-dimensional design space: semantic scaffolding, and phonological enrichment.
+ Deploys a home field trial where children self-select conversational style daily.

« Links rhyming choice to higher completion rates and fewer skipped days.

« Relates phonological enrichment to response quality via perceived enjoyment.

ARTICLE INFO ABSTRACT

Keywords: Sustaining children’s engagement and response quality in self-reporting diaries is a longstanding challenge, as
Self-reporting repetitive tasks often reduce compliance and motivation. While conversational agents powered by large language
Children

models (LLMs) offer a promising solution, most designs for children emphasize semantic adaptation (e.g., phras-

) ing, wording) and leave underexplored the sound-pattern form of language (e.g., rhyme/rhythm) that may shape
Response f]uahty children’s enjoyment. We conducted a seven-session field study with 32 children (aged 7-13) using an LLM-
Conversational style . . > .
Chatbot powered voice-based chatbot that supported two conversational styles: a prose baseline and a phonologically
enriched (rthyming) style. Children selected their preferred style before each session, allowing analysis of behav-
ioral preferences, compliance, response quality, and perceived enjoyment. Results show that younger children
strongly preferred the rhyming style, whereas older children exhibited more varied preferences, and rhyming
preference attenuated over sessions. Session-level rhyming choice was associated with higher completion, fewer
skipped days before returning, and higher response quality. Mediation analyses were consistent with enjoyment
as a candidate pathway linking style choice to response quality. We contribute a design account of conversational
style as semantic scaffolding plus phonological enrichment, with implications for dosage-controlled and adaptive
style management in agents for children.

Compliance

1. Introduction and ensuring thoughtful and meaningful answers (response quality)
(van Berkel et al., 2019; Xiao et al., 2020). Repeated questioning over
consecutive days can lead to lapses in compliance (Moller et al., 2013),
and even when children participate, motivation often declines, reduc-
ing the richness and clarity of responses (Kreuter et al., 2014). These
difficulties are partly developmental: sustained engagement demands
cognitive and emotional self-regulation skills, such as attention control,
resistance to distraction, and delayed gratification, which are still devel-
oping in childhood (Vohs and Baumeister, 2016; Calkins and Williford,
2009; Barbarin and Wasik, 2011). Overall, these challenges undermine
the reliability of repeated self-reporting data and highlight the need for

Children’s diaries are a widely used self-reporting tool in re-
search, education, and healthcare to capture experiences that can-
not be directly observed, such as emotions, habits, or daily expe-
riences (Riley, 2004; Paulhus et al., 2007). Unlike one-time sur-
veys, diaries require repeated entries across days or weeks, making
them especially powerful for studying children’s lived and learn-
ing experiences over time (Gott, 2018). However, sustaining chil-
dren’s engagement with self-reporting diaries is difficult. Two recur-
ring challenges are maintaining consistent participation (compliance)
(Van Berkel et al.,, 2020; Choe et al.,, 2015; Thieme et al., 2023)
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child-centered approaches that are both developmentally appropriate
and engaging.

Sleep diaries are a concrete example of this kind of self-reporting
tool, used to collect longitudinal data on children’s sleep. Up to 50%
of children and adolescents are affected by sleep disorders (Danielle
Pacheco, 2023). These disorders often have long-lasting, complex, and
chronic effects, affecting not only nightly sleep but also quality of life,
daily functioning, and learning (Chokroverty, 2010). Alarmingly, they
are associated with an increased risk of serious psychiatric and medical
comorbidities (Murphy et al., 2019). To monitor the nature, progres-
sion, and contributing factors of these conditions, sleep diaries are
widely used in research and clinical practice to collect longitudinal, self-
reported data on sleep (Buysse et al., 2006). Sleep diaries complement
objective methods such as actigraphy and polysomnography by record-
ing subjective aspects of sleep, such as perceived sleep quality, mood,
and behaviors surrounding bedtime, which objective tools cannot mea-
sure (Mazza et al., 2020). Children themselves report these subjective
aspects of sleep more accurately and meaningfully than others can on
their behalf. Although parents can report observable behaviors, studies
have shown that there are often significant discrepancies between par-
ent and child reports, especially when it comes to internal experiences
such as sleep quality, nighttime fears, or emotional states (Riley, 2004).

Conversational agents provide a promising pathway to address these
barriers. By turning repetitive reporting into interactive dialogue, they
can reduce task monotony, support attention, and make the experience
feel more playful or supportive. In particular, how a chatbot speaks, that
is, its conversational style, can directly influence whether children stay
engaged long enough to provide consistent and meaningful responses
(Chen et al., 2024). LLM-powered chatbots are especially well-suited to
this context because they can flexibly adjust tone and phrasing to sus-
tain naturalistic dialogue (Alaimi et al., 2020). However, most existing
systems for children largely emphasize semantic adaptation (e.g., sim-
plifying vocabulary or tailoring responses to children’s literacy levels)
and pay less attention to the sound-pattern form of language that can also
shape children’s engagement and affective experience (Zha et al., 2025;
Han et al., 2024).

Developmental and speech-perception research suggests that chil-
dren respond to both meaning-related and sound-pattern cues during
communication (Gleason and Ratner, 2022; Diehl et al., 2004). For
example, rhythm, rhyme, and prosody can support memorability, at-
tention, and emotional resonance in child-directed language and play
(Bryant et al., 1990; Hooper, 2023). Children encounter such phono-
logical play in songs, chants, and rhymes, which can sustain attention
and enjoyment (Honig, 1988; Scassellati et al., 2018). This motivates a
design question: can incorporating phonological patterning into a chat-
bot’s conversational style support children’s sustained engagement and
reporting quality in repetitive diary tasks?

To make this distinction explicit, we introduce two design con-
structs for child-oriented LLM dialogue. We use semantic scaffolding
to refer to design choices that preserve the propositional intent and
support children’s comprehensibility (e.g., clear wording, phrasing, age-
appropriate vocabulary). We use phonological enrichment to refer to
adding sound-pattern features to an utterance (e.g., rhyme and rhythm,
and in spoken interaction, prosody-related timing and stress) while aim-
ing to preserve the same communicative intent. Because phonological
enrichment often requires stylistic paraphrasing and may change sur-
face realization (lexical choice and occasionally syntax), we do not
claim a purely phonology-isolated manipulation. In this study, we op-
erationalize these constructs by holding the diary questions constant
and varying phonological patterning in brief acknowledgement/transi-
tion utterances, enabling comparison between a prose baseline and a
phonologically enriched style.

As a concrete test case, we focus on the sleep diary, which records
bedtimes, routines, nocturnal disturbances, and daytime functioning
(Chervin et al., 1997; Stein et al., 2001; Brockmann et al., 2016).
Sleep diaries are widely used and clinically significant, yet they remain
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notoriously difficult for children to complete consistently. Their repet-
itive question lists often lead to disengagement, resulting in missing
or low-quality data (Gregory et al., 2011). Recent work has explored
voice-based chatbots as alternatives to static questions, showing that
conversational formats can make self-reporting more acceptable to
children (Chen et al., 2023). Building on this foundation, we exam-
ine how conversational style, rhyming versus prose, affects children’s
preferences, compliance, and response quality in unsupervised home
settings.

We conducted a field study with 32 children aged 7-13, who were
recruited to use the system at home across seven reporting sessions (two
withdrew before completion). Before each session, children selected
their preferred style (prose baseline vs. rhyming style), providing a be-
havioral measure of preference under realistic autonomy. We analyzed
(i) preference trajectories across sessions, (ii) compliance (completion
and latency/skipped days), and (iii) response quality, including whether
the style-quality association is consistent with perceived enjoyment as a
potential pathway. The study makes two contributions:

1. Conversational style as a design mechanism in child-agent
interaction. In unsupervised home deployment, session-level
choice of a phonologically enriched style (thyme) within a seman-
tically scaffolded diary was associated with better compliance
and higher response quality; enjoyment emerged as a plausible
pathway.

2. A design-theoretical framework for style in LLM chatbots
for children. We propose semantic scaffolding + phonologi-
cal enrichment as two design dimensions for child-oriented LLM
chatbots, with age-related and repeated-use boundary conditions
that motivate adaptive, dosage-controlled style management.

2. Related work

This section situates our study against the background of children’s
sleep diaries and the role of conversational style in self-reporting tools.
We first provide an overview of work on sleep diaries for children, high-
lighting their value and common challenges. We then review voice-based
diary systems and highlight a research gap in how they have been de-
signed and studied. Finally, we discuss the role of conversational style
in children’s self-reporting around three questions central to our study:
how children’s style preferences evolve over repeated use, how session-
level style choice relates to compliance behaviors, and how it relates to
response quality.

2.1. Self-reporting chatbots for sleep diaries

Sleep diaries are a widely used method in clinical and research set-
tings to capture sleep patterns, routines, and disturbances (Carney et
al., 2012; Brockmann et al., 2016). Traditional diaries, whether paper-
based or digital, provide standardized data but are often experienced as
repetitive and fatiguing, particularly for children (Porter et al., 2004;
Ben-Nun, 2008). These challenges undermine both compliance and the
quality of responses. Recent work has begun exploring chatbot-based
diaries as an alternative (Aarts et al., 2022), with increasing interest in
voice-based systems that align with children’s natural mode of commu-
nication (Garg et al., 2022; Chen et al., 2023). Voice diaries can reduce
the form-filling burden and support richer, more spontaneous responses
(Brown and Kennedy, 2011; Winstone et al., 2017).

Importantly, chatbot-based diaries are not only a change in input
modality, but they also introduce an interaction partner (Herbener and
Damholdt, 2025; Bowman et al., 2024; Xu and Warschauer, 2020b).
Instead of presenting a static question list, the system produces acknowl-
edgements, transitions, and follow-up prompts, and these turn-by-turn
utterances inevitably carry a conversational style (e.g., how supportive,
playful, or formal the system sounds) (Chen et al., 2024; Shao et al.,
2025). Such stylistic choices can plausibly affect children’s willingness
to continue, their interpretation of what is being asked, and how much
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effort they invest in answering, especially in unsupervised, repeated-
use settings (Xu and Warschauer, 2020a). However, most prior work
has focused on the modality (speech vs. text) and usability (Chen et
al.,, 2023, 2025, 2026b), while paying far less attention to how the
agent’s communication style is designed and evaluated. This leaves a
critical gap: although tone, rhythm, and style are known to influence
engagement in child-directed communication (Tannen, 2005), system-
atic evidence on conversational style in children’s self-reporting chatbots
remains limited.

2.2. Conversational style for child-agent diaries

Conversational style has long been recognized as a factor that shapes
user behavior in interviews and when using interactive systems (Chen et
al., 2024). For example, warm or expressive interviewers tend to elicit
more complete and engaged responses (Heller et al., 1966). Researchers
have explored how variations in conversational style, such as high par-
ticipation vs. high respect (Bennett, 2018), warm vs. competent (Roy
and Naidoo, 2021), formal vs. casual (Kim et al., 2019), and formal vs.
informal (Lin et al., 2020) affect user engagement and trust. Most of
these studies have been conducted with adult users interacting with text-
based conversational agents and virtual characters. We still know little
about how different conversational styles affect children’s self-reporting,
especially in repetitive, unsupervised diary tasks.

Developmental psychology underscores why this matters (Gleason
and Ratner, 2022). Children’s memory and motivation are sensitive to
how prompts are phrased and delivered (Boland et al., 2003; Hedrick
et al.,, 2009; Cordén et al., 2005). LLM-powered chatbots provide a
flexible platform to explore these alternatives, but current systems for
children still emphasize semantic adaptation (e.g., adjusting wording
difficulty, providing empathetic encouragement) (Kollerup et al., 2025;
Viswanathan et al., 2025; Wang and Lo, 2025; Zheng et al., 2025). They
seldom incorporate sound-pattern forms of language, despite strong
evidence from linguistics and education that these features enhance en-
gagement and recall (Honig, 1988; Scassellati et al., 2018). This gap
motivates our study, which examines whether enriching conversational
style with phonological features can sustain engagement and response
quality in children’s voice-based self-reporting. We operationalize this
by comparing a prose baseline with rhyming (phonological enrichment)
style.

2.2.1. Conversational style and personal preference

Children’s preferences for conversational style are diverse and can
depend on both developmental stage and interactional context. Some
respond well to supportive dialogue that emphasizes clarity, empa-
thy, or encouragement, while others are drawn to more playful speech
with salient sound patterning, such as rhythm or performative phrasing
(Scassellati et al., 2018; Seo et al., 2024).

Importantly, preference for a style is unlikely to be static in repeated-
use systems. In diary-like interactions, children encounter the same task
structure across days, and stylistic novelty can fade or even become un-
desirable over time. At the same time, developmental work suggests
that children attend to both meaning-related and sound-pattern cues,
and that the relative salience of these cues shifts with age (Gleason and
Ratner, 2022). This implies not only different baseline preferences, but
potentially different preference trajectories as interaction repeats. Yet
these dynamics have rarely been examined in child-agent interaction, es-
pecially in unsupervised home use where conversational style is realized
through an agent’s brief turn-by-turn acknowledgements and transitions
rather than long-form dialogue.

To study these dynamics as an interaction-design question (rather
than as a direct developmental test), we translate the meaning/sound
distinction into two design constructs for LLM-mediated dialogue: se-
mantic scaffolding (preserving communicative intent and comprehen-
sibility) and phonological enrichment (adding sound-patterning while
aiming to preserve the same intent). Among sound-pattern cues, rhyme
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is a salient and well-studied example embedded in children’s every-
day language play and cultural environment, from nursery songs to
classroom chants (Bryant et al., 1990; Honig, 1988; Hooper, 2023).
Unlike adults, children often enjoy repetition and invent nonsense
rhymes for amusement (e.g., turning ‘read me a book’ into ‘read me a
chook’ or into ‘read me a sook’) (Honig, 1988). This playfulness and
predictability can support memorability and attention (Briggs, 1973;
Scassellati et al., 2018; Lobo, 2015), making rhyme a plausible candidate
for phonological enrichment in conversational systems.

However, while conversational style has been studied in adult-agent
interaction, it remains largely unexplored in child-agent contexts (Shao
et al.,, 2025; Chen et al., 2025). In particular, little is known about
whether children’s stylistic choices remain stable or shift across repeated
use, or how novelty and age interact to shape these dynamics. This
motivates our first research question:

+ RQ1: How do children’s style choices evolve over repeated self-
reporting?
- RQ1la (time): Do children show a time trend in style choice across
sessions?
- RQ1b (age): Do these trajectories differ by age?

2.2.2. Conversational style and compliance

Daily self-reporting tools such as diaries require consistent report-
ing without prolonged delays, often referred to as compliance (Vachon
et al., 2019; Boemo et al., 2022). For children, this difficulty is ampli-
fied because self-regulation and sustained attention are still developing
(Betts et al., 2006; Ladd and Dinella, 2009). Missed or delayed entries
can compromise data validity and reduce the continuity of longitudinal
insights. To support compliance, previous systems have employed re-
minders, parental supervision, or flexible reporting windows (Thieden
et al., 2006; Wisniewski et al., 2016). While these approaches improve
adherence, they often rely on external enforcement rather than making
the reporting experience itself easier or more engaging.

Conversational agents introduce a different pathway for sustaining
compliance through shaping the moment-to-moment experience of re-
porting. Beyond presenting questions, a chatbot produces turn-by-turn
acknowledgements and transitions, and these utterances carry a conver-
sational style (tone, rhythm, phrasing) that may shape how effortful,
enjoyable, or “worth it” the task feels. Prior work with adults shows
that relational or socially responsive agents can support consistent use
(Ayobi et al., 2020; Claisse et al., 2022; Kim et al., 2024), and voice-
based diaries can help maintain reflection routines over time (Vega et
al., 2018; Lim et al., 2024). However, it remains unclear how these dy-
namics translate to children in unsupervised repeated reporting, where
small design choices in language form may matter disproportionately.

In this setting, conversational style is a concrete, controllable de-
sign lever: designers can keep the diary content constant while varying
how the system acknowledges and transitions between questions. Sound-
patterning cues in child-oriented language, such as rhyme, repetition,
and prosodic emphasis, are known to capture attention and increase af-
fective salience in children’s everyday language play (Bryant et al., 1990;
Scassellati et al., 2018; Lobo, 2015). This motivates an empirical ques-
tion about whether adding phonological enrichment to a semantically
scaffolded prose baseline is associated with better compliance during
repeated self-reporting. We operationalize compliance with two comple-
mentary components: completion (whether a diary session is completed)
and latency/skipped days (the delay before the child returns to report
again after a session).

« RQ2: How is conversational style choice (prose baseline vs. phono-
logically enriched) associated with children’s compliance in re-
peated self-reporting tasks?

- RQ2a (completion): How is style choice associated with chil-
dren’s likelihood of completing a diary session?

- RQ2b (latency): How is style choice associated with la-
tency/skipped days between reporting sessions?



S. Chen, J. Hu and P. Markopoulos

2.2.3. Conversational style and response quality

In clinical and behavioral contexts, high-quality responses that are
clear, complete, and relevant are essential for interpretation and diag-
nosis (Werner et al., 2008). However, maintaining this quality is difficult
in repeated tasks. Children may continue to respond, but with briefer or
less engaged responses as motivation declines over time. Voice-based di-
aries can improve response quality compared to typed input (Chen et al.,
2025), but repeated conversational routines can still lead to response fa-
tigue. This motivates exploring design levers that can sustain children’s
effort during repeated reporting.

One candidate lever is phonological enrichment, adding sound-
pattern cues (e.g., rhyme/rhythm/prosodic contour) to brief agent
utterances. In child-directed language and play, such sound pattern-
ing can increase attentional salience and memorability (Briggs, 1973)
and may invite participation through anticipation and predictability
(Gruner, 2017). Importantly, these benefits are not inherently tied to
a different “persona” or additional advice; rather, they may arise from
how the utterance sounds. Accordingly, we frame rhyme as an exemplar
of phonological enrichment and examine whether adding sound-pattern
cues to a semantically scaffolded dialogue is associated with children’s
reporting quality.

A central mechanism is perceived enjoyment. Enjoyment influences
not only whether children choose to engage but also the effort they
invest in providing detailed responses (Davis et al., 1992). From the
perspective of self-determination theory, enjoyment reflects intrinsic
motivation, which supports persistence and depth of participation (Deci
and Ryan, 2012). Conversational style may relate to enjoyment through
multiple routes: semantic scaffolding can make the interaction eas-
ier to follow, while phonological patterning can make turn-by-turn
feedback feel more engaging or aesthetically pleasing. Because style
was self-selected in our study, any mediation analysis is exploratory
and associational and may be influenced by time-varying factors (e.g.,
mood or context) that affect style choice, enjoyment, and response
quality.

« RQ3: To what extent is conversational style choice (prose baseline
vs. phonologically enriched) associated with children’s response
quality during repeated self-reporting?

- RQ3a (association): Is style choice associated with response qual-
ity across sessions when accounting for reporting occasion (Day)
and age group?

— RQ3b (mechanism): Is the style-response quality association
consistent with perceived enjoyment as a mediating pathway?

3. Field study

To address these questions, building on our earlier design work
and lab-based user testing (Chen et al., 2026a), we conducted a field
study deploying an LLM-powered voice-based sleep diary chatbot in
children’s homes. The chatbot supported two conversational styles:
a prose baseline and a phonologically enriched style (operational-
ized with rhyme as an exemplar). Children used the diary at home
across up to seven reporting sessions, completing entries without adult
supervision.

We position this deployment as a field trial in everyday home rou-
tines, rather than a controlled field experiment. Following field-trial
methodology in HCI (Brown et al., 2011; Rogers and Marshall, 2017),
we prioritize ecological validity over full isolation of conditions by
studying repeated use under realistic autonomy. Allowing children to
choose the style each session is not only a realism constraint but also
a feature of the design: it enables us to observe adoption, prefer-
ence drift, and situated style use, which are difficult to capture under
fixed assignment. Consequently, style choice is a session-level behav-
ioral variable, and style-outcome relationships are interpreted as in situ
associations under self-selection rather than fully exogenous causal
effects.
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3.1. Study design and experimental setup

3.1.1. Conversation design

Conversation structure. We deployed a voice-based sleep diary as a
turn-based dialogue system powered by an LLM. The diary contained 12
sleep-related questions adapted from the Consensus Sleep Diary (Carney
et al., 2012) and refined with input from clinicians and pediatricians to
better suit the needs of children (see Appendix A) (Chen et al., 2025).
Each session consists of a sequence of conversational turns. In each
turn, the chatbot (i) produced a brief acknowledgement/transition in
response to the child’s previous answer and (ii) asked the next diary
question. Importantly, the diary questions were selected from a prede-
fined question list and presented verbatim to preserve question intent
and comparability of measurement across sessions. Before starting each
session, children selected which conversational style they wanted the
chatbot to use for the acknowledgement/transition utterances (thyming
or prose).

Conversational style manipulation. We operationalized conversational
style in two forms. The prose baseline used supportive, child-friendly
wording without phonological embellishment. The rhyming style en-
riched the acknowledgement/transition with phonological patterning
(thyme/rhythm). The system was prompted to generate the acknowl-
edgement/transition in the child-selected style and then present the
next diary question verbatim from the predefined list (Appendices B.1
and B.2; prompt templates). Thus, the experimental manipulation ap-
plies only to the acknowledgement/transition, while the diary questions
themselves are identical across styles.

3.1.2. Design constraints

Matching across styles. To avoid bundling motivational content with
phonological form, we matched the semantic scaffolding of acknowl-
edgement/transition utterances across styles and carried only phono-
logical patterning. Acknowledgements in both styles were required to
be supportive and friendly (e.g., allowing brief empathic validation
or light encouragement) while remaining non-directive and avoiding
advice-giving, moralizing, or behavior correction. Thus, empathy/en-
couragement was permitted but constrained to the same function and
intensity across styles (e.g., short validation without added coaching or
additional persuasive content). We did not instruct persona shifts or ad-
ditional encouragement in one style relative to the other; the intended
difference is primarily the presence versus absence of phonological
patterning (e.g., rhyme/rhythm/prosodic emphasis).

Generation constraints. To reduce LLM drift and unintended differ-
ences, the acknowledgement/transition utterances were constrained to
two to three short sentences. Fig. 1 illustrates the two-part turn struc-
ture and clarifies that the next question is identical across styles. For
example, when a child answered, “I fell asleep very quickly.” the rhyming
style could respond “So quick to sleep, what a delight! I'm glad your night
went calm and right!”, whereas the prose baseline could respond “Falling
asleep quickly is wonderful. I'm glad your night felt calm and went well!”

Interpretation. Because rhyme and rhythm constrain surface form,
rhyming acknowledgements may differ from prose in lexical/syntactic
realization and pragmatic tone even when the communicative intent
is preserved. Accordingly, we interpret observed differences as asso-
ciations with a phonologically enriched conversational style package,
rather than attributing effects uniquely to phonology alone, in this
naturalistic deployment.

3.1.3. System deployment

The system was implemented as an Android application that supports
voice input and output. The children interacted with the diary through
speech, using Google’s speech-to-text and text-to-speech services for
transcription and synthesis (Chen et al., 2023). GPT-3.5 generated the
acknowledgement/transition utterances conditioned on the child’s prior
response and the child-selected style (rhyming vs. prose). Daily notifi-
cations reminded children to complete the diary, and interaction logs
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Child: [ fell asleep very quickly.

Chatbot:  So quick to sleep, what a delight!
I'm glad your night went calm and right!
What did you drink before sleeping last night?

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: 1 went to bed around 9 PM.
A (Rhyming style)

Vary quithly

—

Child: 1 fell asleep very quickly.

Chatbot: Falling asleep quickly is wonderful. I'm glad
your night felt calm and went well!
What did you drink before sleeping last night?

* Child:  Just some water.

Chatbot: Water is great. It helps your body feel good and
ready for the day.
What time did you sleep last night?

Child: 1 went to bed around 9 PM.
B (Prose baseline)

Fig. 1. Example dialogues from the voice-based sleep diary. Each system turn contains (i) an acknowledgement/transition utterance realized in the selected style
(thyming vs. prose), followed by (ii) the next diary question drawn verbatim from the predefined question list (identical across styles). Only the child-selected style

is presented in a given session.

were synchronized to Firebase as.txt files, including timestamps, se-
lected style, completion status, enjoyment rating, and full transcripts
for analysis.

3.2. Pilot tests

3.2.1. Voice recognition accuracy test

To assess the accuracy of the transcripts stored in Firebase, we con-
ducted an additional evaluation. Four children aged seven to twelve
(M = 9.50,SD = 2.08) were invited to test the sleep diary while
their spoken responses were audio-recorded. Two researchers indepen-
dently compared audio recordings of the children’s responses with the
corresponding textual transcripts stored in Firebase, identifying any dis-
crepancies. This evaluation yielded an accuracy rate of 96%, indicating
that the Google Cloud Speech-to-Text API v1 effectively captured chil-
dren’s spoken responses (Poock and Roland, 1982). Ethical approval for
this additional accuracy evaluation was obtained as part of the original
study protocol.

3.2.2. Safety and style consistency evaluation

Prior to the main deployment, we conducted a pilot study to evaluate
the safety of the LLM-generated acknowledgements in an unsuper-
vised home context. The sleep diary questions were predefined and
presented verbatim; the LLM was used only to generate short acknowl-
edgement/transition utterances. We reviewed all assistant utterances
produced in the pilot (N = 1680 turns, two researchers for seven-day
reports, and ten times for each day) and coded them for child-safety
risks, including (i) sexual/violent content, (ii) harassment or inappro-
priate language, (iii) medical/diagnostic advice, (iv) privacy-invasive
requests, and (v) off-topic or confusing responses. The two researchers
independently screened the outputs and resolved disagreements through
discussion. No unsafe content was observed; a small number of outputs
were flagged as off-topic or pragmatically mismatched (e.g., overly play-
ful or not aligned with the child’s answer), which motivated prompt
refinements and the addition of conservative response constraints before
the main study.

In addition to safety, we evaluated the fidelity and consistency of the
style manipulation in the pilot data, to assess whether LLM-generated
acknowledgements stayed within the intended boundaries and did not
drift into unintended differences in content. Using the same pilot corpus
(N = 1680, where 2 researchers for 7 days, 10 times per day, 12 con-
versational turns each time), we coded each acknowledgement for (i)
phonological realization (presence of rhyme and/or rhythmic phrasing
in the rhyming style; absence of deliberate rhyme in the prose style),
and (ii) potential style drift features that could threaten internal valid-
ity, including: unsolicited advice or prescriptions (e.g., “you should...”,
“don’t...”), moralizing/ “right behavior” cues, additional constraints or
new information not present in the scripted question, persona/role shifts

(e.g., teacher/authority framing), and substantial length drift beyond
the intended brief acknowledgement. Two research assistants indepen-
dently coded a subset of the utterances Cohen’sk = 0.92 and resolved
disagreements through discussion; the remaining utterances were coded
with the agreed scheme. Overall, the rhyming and prose outputs largely
followed the intended style constraints. No acknowledgements were
flagged for drift, which informed prompt refinements (e.g., explicitly
prohibiting advice/moralizing and enforcing brevity) and the adoption
of conservative response constraints before the main deployment. This
evaluation provides empirical evidence that the style manipulation was
implemented consistently and that unintended content drift (e.g., advice
or behavioral prescriptions) was minimized prior to the main deploy-
ment. A parallel audit of interaction logs in main study, reported in
Results, likewise found no safety issues or style drift.

3.2.3. Field tests

To refine our system design and identify potential issues that affect
data collection, we conducted a pilot test with five children aged eight
to twelve (M = 9.67,.SD = 1.37), including three boys and two girls.
Over four days, each child was asked to complete the self-reporting task
three times at home using a Samsung A40 smartphone installed with the
app. The children were instructed to complete one report per day, and
a LEGO™ set (retail value: €9.99) was offered as a participation reward.

Three of the five children completed the required reports. One of
the children followed the instructions precisely, completing one entry
per day. However, two other children submitted multiple entries in
one sitting, rather than one each day. To prevent this, we introduced
a time-based restriction: disabling the “Rhyming talk” and “Prose talk”
buttons after all questions are completed for the day in the formal exper-
iment. This measure ensured that only one submission could be made
per day.

One child completed only two diary entries. After submitting on the
first day, he skipped two days before returning to complete the final
report. To accommodate such a natural variation in reporting behav-
ior, we chose not to install a strict end date for the tasks in the formal
experiment. Instead, the reporting period remained open until all re-
quired sessions were completed, allowing us to observe the latency in
the children’s self-reporting behavior.

The fifth child believed that he had completed all three sessions but
had only submitted one. To overcome this confusion, we added a re-
porting history interface as a confirmation after completion or for an
overview of the completed conversations, which displays a summary of
completed entries before viewing detailed chatbot transcripts.

This pilot helped us identify three issues: a required time gap be-
tween two reports, delayed reporting, and confusion regarding task
completion. Each of these issues led to specific interface updates to
improve the reliability and user experience of the final study.



S. Chen, J. Hu and P. Markopoulos

Table 1

Demographic characteristics and smartphone use frequency. *The table reflects
the full recruited sample (N = 32). Two children (one per age group) withdrew
before completing the protocol; all analyses use N = 30 (younger n = 14, older
n = 16).

Full sample Younger group Older group
Age in years 9.8 (0.75) 7.4 (1.2) 10.2 (0.6)
Female 18 (56%) 9 (59%) 9 (56%)
Smartphone use
Daily 8 (25%) 2 (14%) 6 (34%)
Weekly 13 (41%) 4 (25%) 9 (55%)
Monthly 8 (25%) 6 (41%) 2 (11%)
Never 3 (9%) 3 (20%) 0%
N 32 15 17

3.3. Participants and ethical considerations

32 children aged 7-13 (M = 9.87,SD = 0.75), including 18 girls
and 14 boys, participated in the study. Participants were recruited by
approaching them and their guardians in a local public library and
through neighbouring primary schools. All participants were native
English speakers.

Because age is known to influence how children engage with rhymes
in both pedagogical and social contexts (Zhong and Guo, 2023), we con-
ducted an exploratory comparison between a “younger” group (ages
7-9;n = 15M = 74,SD = 1.24) and an “older” group (ages 10-13;
n=17,M = 10.2,SD = 0.62). Table 1 summarizes demographic char-
acteristics and smartphone experience. Three younger children had no
prior smartphone experience, according to parent reports. Two chil-
dren later withdrew from the study; see Results for details on the final
analyzed sample.

Since the field test involved reading, listening, writing, and speak-
ing tasks on a smartphone, we ensured that all participants had typical
abilities in these areas. As the study aimed to explore the effect of conver-
sational styles on children’s self-reporting in the sleep diary over time,
the inclusion criteria did not consider whether the 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. Pseudonyms were
used during all interactions with the app. Participation was voluntary
and required both parental consent and children’s willingness.

3.4. Procedure

Although sleep diary studies with children can vary in length, a
seven-entry window aligns with common pediatric sleep-diary practice
and allows a short repeated-use period within which novelty, preference
drift, and re-engagement can be observed (Souders et al., 2009; Wong
et al., 2020; Feeley et al., 2017). Because reporting was self-initiated,
weekday/weekend exposure varies by child and is treated as a contex-
tual covariate in robustness analysis. This deployment was designed to
study repeated-use adoption and session-to-session dynamics at home
rather than to estimate an isolated causal effect of style assignment;

Pre-training

]

Home reporting —l
7
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accordingly, we interpret style-outcome relationships as associations
under self-selection. The experiment consisted of three phases (Fig. 2):

3.4.1. Phase I: pre-training (in-lab, with researcher)

The study began with a brief training appointment with parents
and their children, held at our university (12 participants) or the lo-
cal public library (20 participants). After parents signed the consent
forms, we introduced the children to the study procedures and pro-
vided a smartphone with the app pre-installed. We guided the children
through the app and trained them to independently complete the self-
reporting task. Each participant practiced both conversational styles,
rhyming and prose, until they could complete a full diary session with-
out assistance. To verify that the participants correctly recognized the
difference between styles, each child was asked to identify their pre-
ferred conversational style and explain their choice in their own words.
A printed tutorial with troubleshooting steps for common issues (e.g.,
login errors, app crashes) was provided. If problems occurred that the
guide did not address, we offered support via home visits or video calls
as needed.

3.4.2. Phase II: home reporting (7 sessions, without researcher)

For the following seven sessions, participants used the app to com-
plete one self-reporting session per day. Each evening at 9 pm, a
notification was sent to remind children to report. If a session was
missed, children were allowed to complete it later; the study remained
open until all seven sessions were completed (Fig. 3). Accordingly, the
time index in this study is the number of repeated self-reporting oc-
casions. All interactions were conducted by voice; timestamps, chosen
styles, and transcripts were logged automatically.

3.4.3. Phase III: post-assessment (in-lab, with researcher)

After completing the home reporting, the participants returned for a
final phase. They first completed the Again-Again survey (Read et al.,
2002) to indicate which conversational style they would prefer to use
again. Next, a semi-structured interview explored their self-reporting ex-
perience, including perceptions of the two conversational styles, reasons
for their reporting habits (e.g., time of day, latency, and completion),
and any technical or motivational barriers. Finally, all smartphones were
returned at the end of this session.

4. Measures

We operationalized the constructs needed to address our research
questions with four measures: (i) session-level conversational style
choice (behavioral preference; RQ1), (ii) completion for one session
(RQ2a), (iii) latency/skipped days between sessions (RQ2b), and (iv)
response quality (RQ3a). In addition, we collected perceived enjoy-
ment after completed sessions as a session-level self-report to examine
whether the style-response quality association is consistent with a
candidate indirect pathway (RQ3b).

4.1. Preferences

To understand the preferences of the participants between the two
conversational styles (thyming versus prose), we recorded the style each
child selected at the start of each self-reporting session. Choosing a
conversational style for multiple sessions is a behavioral measure of

Post-assessment
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Fig. 2. Experimental procedure.
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Fig. 3. A child interacting with the sleep diary at home.

preference (Wang et al., 2018). Compared to surveying their prefer-
ences, such a behavioral measure reduces the risk of personal bias and
satisficing (Lam and Bengo, 2003).

4.2. Compliance

Following Boemo et al.’s framework for compliance in experience
sampling methods (ESM) tools (Boemo et al., 2022), we evaluated com-
pliance in two dimensions: (i) Completion, which evaluates whether
each self-report was fully completed without missing data (Lim et al.,
2024; Sanchez-Fernandez et al., 2012); and (ii) Latency, which captures
whether children responded promptly to daily notifications or delayed
their reporting (Eisele et al., 2022).

4.2.1. Completion

We adopted a binary coding scheme for each reporting session. A
report was marked as “1” (complete) only if the child answered all
twelve questions in the sleep diary. If any question was skipped or left
unanswered, the session was marked as “0” (incomplete). Instead of cal-
culating the completion rate in terms of the questions answered, this
stricter definition reflects the importance of fully completing the diary
to maintain data quality and aligns with earlier studies on the ESM,
e.g., (Eisele et al., 2022; Sdnchez-Fernandez et al., 2012). Binary coding
avoids inflating compliance scores based on partial or rushed responses,
providing a clearer and more interpretable measure of compliance over
time.

4.2.2. Latency

Latency was measured as the number of days between reporting ses-
sions — specifically, the number of days a child skipped before returning
to complete the next task (Weiss et al., 2018). Using system-generated
timestamps, we tracked whether children responded daily as requested
by the 9 PM notification. Missing a day’s report without returning the
next day was considered a skipped day, indicating delayed engagement.

4.3. Response quality

We assessed the quality of the children’s responses using the scoring
approach developed by Chen et al. (2025), based on Gricean Maxims
of communication (Grice, 1975). Three dimensions were coded for each
response: (i) Information units (Specificity), which refer to the number
of information units the child provides (Tsvetkov, 2009); (ii) Relevance,
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which refers to whether the response of a child is on-topic and relevant
to the context (Grice, 1975); and (iii) Clarity, which refers to whether
a response is easily understood without ambiguity (Grice, 1975). The
overall response quality index (RQI) for each entry was calculated as the
product of these three dimensions, capturing both informational richness
and communicative effectiveness (Chen et al., 2025).

Conversation transcripts of the children’s diary sessions served as
the data source. For each daily report, we extracted the verbatim re-
sponse text used for coding. Two independent raters coded each response
for information units, relevance, and clarity. Inter-rater reliability was
calculated to ensure consistency Cohen’ sk = 0.89,95%C1I[0.76,0.95].

4.4. Perceived enjoyment

To capture children’s subjective experience, each session ended with
a brief rating of perceived enjoyment (Davis et al., 1992). The chatbot
asked a simple, child-friendly question (e.g., “Was talking to the chatbot
fun this time?”), and children responded on a 3-point scale: (i) “Yes”,
(ii) “Neither yes nor no”, and (iii) “No”. For analysis, responses were
coded numerically from 1 (lowest enjoyment) to 3 (highest enjoyment).
This simplified measure was designed to minimize cognitive burden
for younger participants while still capturing variation in perceived
enjoyment across sessions.

5. Results

The app worked smoothly for most of the participants, except for
two children who discontinued reporting tasks in the middle of the ex-
periment due to personal reasons. Ultimately, the remaining 30 children
completed the seven-session protocol and are included in the analyses.
Of these, the younger group comprised 14 children (M = 8.2,.SD = 0.97)
and the older group comprised 16 children (M = 10.8,SD = 0.79),
reflecting the withdrawal of one child from each group. Given the
sample size and self-selected design, we report uncertainty (standard
errors/intervals) and interpret interaction terms cautiously.

As noted in Pilot Tests, we additionally audited the complete set
of main-study interaction logs (N = 2520 turns across 30 participants
in seven sessions) using the same safety and coding scheme on style
drift described above. Two researchers independently screened all ac-
knowledgement utterances for safety categories, as well as for stylistic
drift between the prose and rhyming conditions. No unsafe or sensitive
content was identified, and no style drift was observed across the de-
ployment period. This outcome reflects the interactive design: the sleep
diary questions were presented as fixed, predefined text in every session
and were never generated by the LLM. The LLM’s role was limited to
producing a short acknowledgement or transition utterance in response
to the child’s preceding answer, immediately before the next predefined
diary question was posed. Because the prose/rhyming manipulation was
confined to this templated acknowledgement layer rather than the diary
content itself, the scope for stylistic or content drift was structurally con-
strained, which is consistent with the absence of drift observed in the
audit.

We operationalized ‘longitudinal’ as within-child change across re-
peated reporting sessions (Session 1-7), capturing early adoption, pref-
erence drift, and re-engagement between sessions. Across the seven
reporting sessions, we addressed three objectives: (i) how children’s be-
havioral preferences for conversational style evolve over repeated use,
(ii) how style choice is associated with compliance (completion and
latency/skipped days), and (iii) how style choice is associated with re-
sponse quality and whether this relationship is consistent with perceived
enjoyment as a potential pathway.

Table 2 presents a breakdown of the self-reporting behavior of chil-
dren, comparing the rhyming versus prose styles in general and stratified
by age group. It includes data on preference frequency, task comple-
tion, response latency, and response quality. Because routines may differ
between weekends and weekdays in home settings, we additionally
conducted a contextual robustness check using a weekend indicator.
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Table 2

Children’s self-reporting performance by style and age group. R = Rhyming,
P = Prose. Latency/skipped days and response quality are reported as Mean
(SD).

Preference Completion Latency/skipped days Response quality

R P R P R P R P

Older 64 48 56 37
Younger 78 20 62 10
Total 142 68 118 47

0.05 (0.21) 0.25 (0.53) 4.61 (1.61) 4.17 (1.56)
0.56 (1.03) 1.00 (1.38) 2.95(1.12) 2.56 (1.51)
0.33 (0.81) 0.52(0.92) 3.70 (1.59) 3.18 (1.62)

5.1. Manipulation check

To ensure that children could notice and distinguish between the two
conversational styles, we performed a simple manipulation check. After
experiencing both styles during the pre-training session, each child was
asked to select their preferred style in binary choice form. In this way,
we could check whether they could differentiate between the two styles
and also assess their initial preferences.

To further understand these preferences, we conducted a short
semi-structured interview. Children who preferred the rhyming style
commonly described it as “fun” or “entertaining,” and said they enjoyed
listening to the chatbot “talk like that.” In contrast, children who chose
the prose style expressed a preference for “natural” conversations that
felt more like their real-life interactions.

These results indicate that the children could recognize the differ-
ences between the two modes of interaction. Their preferences were
informed by distinct perceptions of tone and engagement, suggesting
that the conversational style manipulation was perceived and effective
from the children’s perspective.

Regarding their initial attitudes towards the two conversational
styles, the results showed that 56.67% of the children preferred the
rhyming style, while 43.33% preferred the prose style.

5.2. Children’s preference for conversational styles over time

To address RQ1, we analyze the choice of conversational style by
the children during the seven sessions of the field test, as outlined in
Section 4.1. We focus on two planned questions: RQ1a examines whether
preferences change over repeated use (time trend across sessions), and
RQ1b examines whether these trajectories differ by age group.

Descriptive overview. Across the seven sessions, children selected the
rhyming style on average M = 4.73,SD = 1.51,95%C1[4.17,5.30], ex-
ceeding the chance level of 3.5 choices. This suggests an overall tendency
to choose rhyming more often than prose. By age group, younger chil-
dren selected rhyming more frequently (Mdn = 6,90%range : [3.3,7])
than older children (Mdn = 4,90%range : [3,6]). Because the Shapiro-
Wilk test indicated that the data were not normally distributed, we used
a Mann-Whitney U test, which confirmed that this difference was sta-
tistically significant, W = 180.5,z = 2.83,p = 0.004. Because rhyming
and prose choices are complementary, we focus on the probability in
selecting rhyming in the models below.

RQ1a: The change of children’s style choices over time. We modeled the
probability of choosing the rhyming style using a logistic mixed-effects
model with a random intercept for Participant. Here, “time” is indexed
by reporting occasion (Session 1-7) and does not necessarily correspond
to consecutive calendar days. The assumption test confirmed that the
model was appropriate: the Variance Inflation Factor (VIF) values were
close to 1, indicating minimal multicollinearity, and the dispersion ratio
(1.01, p = 0.86) did not show overdispersion.

To capture temporal dynamics in repeated use, we included Session
as a predictor and added a quadratic term (Session®) because preference
trajectories over a short repeated-use window often show non-linear
patterns (e.g., novelty increase followed by habituation). The model in-
dicates a partial inverted-U pattern: rhyming choice increased in early
sessions and declined later (Session : f = 0.33,p = 0.01; Session® :
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Table 3
Effects of model factors on predicting preference. Model: Style ~ Session +
Session” + (1 |ParticipantID).

Variables Estimate SE t value Pr(> |z|)
(Intercept) —-0.12 0.41 -0.03 0.76
Session 0.33 0.13 2.45 0.01*
Session? —0.02 0.01 —2.02 0.04*
*p<.05; *p<.001.
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Fig. 4. The pattern of children selecting the rhyming conversational style over
a seven-session report. The dots represent the raw observed binary choices.

p = —0.02, p = 0.04; Table 3). Fig. 4 visualizes the predicted probability
across sessions.

RQ1b: Check whether these time trends are shaped by age. To test
whether preference trajectories differed by age, we extended the time-
trend model by adding Age group and its interactions with Session and
Session®. In this model, Age group was a significant predictor of style
choice (Age : f = —1.51,p = 0.006), and the time terms remained sig-
nificant (Session : f = 0.65,p = 0.002; Session? : f = —0.04,p = 0.002;
Table 4). The interaction terms were not significant (SessionxAge : p =
0.39 > 0.05; Session*xAge : p = 0.42 > 0.05), suggesting that the over-
all non-linear preference pattern was broadly similar across age groups,
with age differences reflected primarily in baseline choice probabilities.
Fig. 5 shows the model-predicted trajectories by age group.

5.3. Children’s performance for self-reporting

To address RQ2, we examined how conversational style choice (prose
baseline vs. phonologically enriched) is associated with children’s com-
pliance during repeated home reporting. As defined in Section 4.2,
compliance has two complementary components: completion (whether
a diary session is completed) and latency/skipped days (how many days
pass before the child returns to report again after a session).

Table 4

Extended model predicting rhyming choice including age and interactions.
Model: Style ~ Session + Session’ + Age + SessionxAge + Session®xAge +
(1]ParticipantID).

Variables Estimate SE z value Pr(> |z|)
(Intercept) —0.26 0.93 —0.28 0.78
Session 0.65 0.21 3.08 0.002**
Session? —0.04 0.01 —3.03 0.002"*
Age -1.51 0.54 —-2.77 0.006™*
Session:Age —-0.53 0.60 —-0.88 0.38
Session?:Age 0.06 0.07 0.81 0.42

*p < .01; **p< 001
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Fig. 5. The predicted probability of children selecting the rhyming conversa-
tional style over a seven-session reporting, separated by age group (Younger vs.
Older). The solid lines represent the modelled trends estimated from the model,
while the grey dots present the raw observed choices (binary: 0 = prose style,
1 = rhyming style).

Model Specification. Because children self-selected conversational
style at each session, style choice may be endogenous and vary with
both stable traits (e.g., motivation) and momentary states (e.g., fatigue).
To improve interpretability, we use within-between decomposition of
style choice in the compliance models: for each child, we compute their
overall tendency to choose rhyming (Style_B, between-child component)
and the session-level deviation from that tendency (Style. W, within-
child component). Including both terms allows us to distinguish stable
between-child differences from within-child session-to-session associa-
tions when the same child chooses different styles. For both compliance
outcomes, we fit a primary mixed-effects model with fixed effects for
Style_W, Style_B, Session (time index), and Age group (0 = younger,
1 = older), and the Style W x Age interaction, plus a random intercept
for Participant (Tables 5 and 6). We inspected convergence and singular-
fit warnings for mixed models; checked multicollinearity (all VIFs were
low); and, where applicable, assessed dispersion for the binomial/count
models. The completion GLMM exhibited a singular random-intercept
fit (Var ~ 0), so we additionally report a sensitivity analysis using
participant-clustered robust standard errors for that outcome.

Interpretation under Self-selection. A key concern in self-selected de-
signs is that children who generally prefer rhyming may differ sys-
tematically from those who prefer prose in stable traits (e.g., baseline
motivation, verbal ability, temperament), which could influence both
style choice and outcomes. The within-between decomposition helps to
address this by separating a child’s overall rhyming tendency (Style_B)
from within-child deviations (Style_W). If stable between-child differ-
ences were the primary driver, Style_B should predict compliance and
response quality. Across our primary models, however, Style B is not a
reliable predictor of completion or latency (Tables 5 and 6) and is also
not predictive of response quality (Table 7), whereas Style W remains
associated with outcomes. This pattern reduces concern that results are
explained solely by stable between-child differences, although time-
varying confounding cannot be ruled out in this naturalistic design; we
therefore interpret coefficients as associations.

RQ2a: Association between style choice and completion. We modeled
session completion (0 = not completed, 1 = completed) using a lo-
gistic mixed-effects model (Table 5). Style W was positively associated
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Table 5
Model factors predicting completion. Model: Completion ~ Style W X
Age + Style B + Session + (1|ParticipantID). ***p < .001, **p < .01, *p < .05.

Variable Estimate SE z p
(Intercept) 0.88 0.84 1.06 0.29
Style W 1.72 0.66 2.61 0.01%*
Style B 0.24 0.94 0.26 0.80
Session 0.003 0.06 0.05 0.96
Age 0.51 0.41 1.26 0.20
Style_ W:Age -1.37 0.82 -1.67 0.09
Table 6

Model factors predicting latency/skipped days. Model: Latency ~ Style_WxAge +
Style_B + Session + (1 | ParticipantID). Significance: *** p < .001, ** p < .01,
* p<.05.

Variables Estimate SE z p
(Intercept) -0.37 0.95 -0.39 0.69
Style W -0.88 0.41 -2.14 0.03*
Style_ B 0.57 1.09 0.51 0.61
Session -0.23 0.07 —-3.25 0.001%*
Age -1.86 0.57 -3.27 0.001%*
Style_ W:Age -0.87 0.83 —1.06 0.29

with completion (§ = 1.72, p = 0.01), indicating higher odds of comple-
tion when the same child chose the phonologically enriched (rhyming)
style rather than prose; for the reference group (Age = 0, younger),
this corresponds to OR =~ exp(1.72) ~ 5.6. The Style WxAge interaction
was negative and marginal (8 = —1.37,p = 0.09), suggesting that this
within-child association may be weaker for older children; under this
interaction, the implied OR is smaller for older children (OR ~ 1.4).
Age, Session, and Style_B were not significant (ps > 0.20).

Sensitivity analysis. Because the completion GLMM showed a singu-
lar random-intercept fit, we re-estimated the same specification using
logistic regression with participant-clustered robust standard errors.
The estimated within-child rhyming association for younger children
(Age = 0) remained similar in magnitude (Style W: g = 1.72; OR~
5.6), but uncertainty was larger under cluster-robust inference (p =
0.08;95%C 1 forOR : [0.88,6.49]). We therefore interpret the completion
association as directionally consistent but estimated with wider uncer-
tainty in this sample. Fig. 6 presents descriptive completion rates across
sessions by style chosen in each session; inferential conclusions are based
on the models above.

RQ2b: Association between style choice and latency/skipped days. We
modeled skipped days between reporting sessions using a negative bino-
mial mixed-effects model with the same predictors and random-intercept
structure (Table 6). Style W was significantly negative ( = —0.88,p =
0.03), indicating that when the same child chose the rhyming style rather
than prose, the expected number of skipped days before returning was
lower (IRR = exp(—0.88) ~ 0.41; ~ 59% fewer skipped days). The

Table 7

Linear mixed-effects model predicting session-level response quality (RQ) from
within-child style deviation (Styley ), between-child style tendency (Stylep),
session (1-7), age group (0 = younger, 1 = older), and the Style,, xAge inter-
action, with a random intercept for Participant. Coefficients are unstandardized.
Significance codes: *** p < .001, ** p < .01, * p < .05.

Variable Estimate SE t value p
(Intercept) 3.31 0.89 3.70 < .00]%**
Style W 0.83 0.30 2.73 0.01**
Style B -0.22 1.06 -0.21 0.84
Session —0.06 0.03 —2.27 0.02*
Age 1.51 0.45 3.37 0.002%*
Style W x Age -0.28 0.36 -0.78 0.44
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Fig. 7. Descriptive latency across sessions. X-axis shows the inter-session in-
dex (Session 1-6), and the Y-axis shows latency (skipped days) before the next
report. Latency is defined between sessions (t—t + 1); thus, only session 1-6
have a corresponding latency value. Session 7 has no subsequent sessions and is
omitted.

Style WxAge interaction was not significant (p = 0.29), providing lim-
ited evidence that the within-child style-latency association differs by
age group. Independently, older children showed fewer skipped days
overall (f = —1.86,p = 0.001; IRR ~ 0.16), and skipped days decreased
over sessions (f = —0.23, p = 0.001; IRR = 0.80).

Fig. 7 presents descriptive mean skipped days across sessions (1-6)
by the style chosen in each session. In Fig. 7, the x-axis shows the inter-
session index (Sessions 1-6), and the y-axis shows the latency (skipped
days) before the next report. Latency is defined only for transitions
between consecutive diary sessions: after Session t, it measures how
many days pass until Session t + 1 occurs. Because each child com-
pleted at most seven sessions, there are only six observable transitions
(1-2,...,6—7). Therefore, latency after the final session (Session 7)
is structurally undefined (or recorded as O by convention) and is not
plotted.

5.4. Children’s response quality for self-reporting

To address RQ3, we examined (RQ3a) whether conversational style
choice is associated with children’s response quality across repeated ses-
sions and (RQ3b) whether this association is consistent with perceived
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Fig. 8. Descriptive response quality across sessions (1-7).

enjoyment as a potential mediating pathway. Because conversational
style was self-selected, we interpret results as associational. We use the
same within-between decomposition of style choice (Style_ W, Style_B)
as in Section 5.3.

RQ3a: Association between style choice and response quality. We mod-
eled session-level response quality using a linear mixed-effects model
with a random intercept for Participant and fixed effects for Style W,
Style_B, Session, Age group, and Style WxAge interaction (Table 7).
Style W was positively associated with response quality (f = 0.83,p =
0.01), indicating that when the same child chose rhyming rather than
prose in a session, their responses were of higher quality by approxi-
mately 0.83 points on average. The Style WxAge interaction was not
significant (p = 0.44), suggesting limited evidence that the within-child
style-quality association differs by age group. Independently, older chil-
dren produced higher-quality responses overall (f = 1.51, p = 0.002), and
response quality showed a small decline across sessions (f = —0.06, p =
0.02). Style_B was not significant (p = 0.84), indicating that between-
child differences in overall rhyming tendency did not explain response
quality. Fig. 8 presents descriptive response quality across sessions by
age group and the style chosen; inferential conclusions are based on the
mixed-effects model.

RQ3b: Perceived enjoyment as a candidate pathway. We tested whether
the association between session-level style choice and response quality is
consistent with an indirect pathway via perceived enjoyment. Perceived
enjoyment was measured on a three-point scale (I = No, 2 = Neither,
3 = Yes) at the end of each completed diary session; therefore, this anal-
ysis uses the subset of completed sessions. Because style was self-selected
and enjoyment and response quality are measured in the same session,
we interpret all paths as associational rather than causal mediation.

Using a mediation model with participant-clustered robust standard
errors and the within-between decomposition of style choice (Table 8),
within-child rhyming choice was associated with higher enjoyment
(Style W — Enjoyment : a = 0.79,p < 0.001), and enjoyment was
positively associated with response quality (Enjoyment — RQ : b =
0.54, p = 0.01). The indirect effect was significant (ind = axb = 0.42,p =
0.02), while the direct association of style with response quality con-
trolling for enjoyment was not significant (¢’ = 0.12,p = 0.71). Style_B
captures stable preference; a significant Style B—Enjoyment path in-
dicates that children who generally prefer rhyme also report higher
enjoyment, but Style_B does not predict response quality after account-
ing for enjoyment and covariates. Together, these results are consistent
with perceived enjoyment as a plausible pathway linking phonologi-
cally enriched style choice to higher response quality in this naturalistic
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Table 8

Unweighted mediation model testing whether perceived enjoyment (1-3) is con-
sistent with an indirect pathway linking session-level style choice to response
quality (completed sessions only). The mediator equation predicts enjoyment
from Style_W, Style_B, Session, and Age; the outcome equation predicts RQ from
enjoyment and the same covariates. Estimates use participant-clustered robust
standard errors. “Ind” denotes the indirect effect (axb), and “Total” denotes
¢’ + (axb). Significance codes: *** p < .001, ** p < .01, * p < .05.

Estimate SE z value p
Mediator model: Enjoyment ~
Style W 0.79 0.07 10.76 < .001***
Style B 0.89 0.18 5.05 <.001%**
Session 0.00 0.02 0.16 0.87
Age 0.06 0.10 0.57 0.57
Outcome model: RQ ~
Enjoyment 0.54 0.21 2.54 0.01*
Style W 0.12 0.33 0.37 0.71
Style B -0.50 0.90 —0.55 0.58
Session -0.13 0.03 —4.36 <.001%**
Age 1.48 0.39 3.80 <.001%**
Defined parameters
Ind (axb) 0.42 0.17 2.42 0.02*
Total (¢’ + axb) 0.54 0.24 2.30 0.02*

setting, while acknowledging that time-varying confounding cannot be
fully eliminated.

Sensitivity to selection on completion. Because enjoyment was collected
only after completed sessions, mediation analyses may be biased by con-
ditioning on completion. As a robustness check, we re-estimated the
mediation model using stabilized inverse-probability weights derived
from a completion model (Completion Style W + Style B + Session
+ Age), so completed sessions were reweighted by the inverse of their
predicted completion probability. The weights were well behaved (sta-
bilized weights: median~1.02, max~1.35), and the indirect association
remained significant (ind = 0.45, p = 0.01;), while the direct association
of Style W with response quality remained non-significant (¢’ = 0.15,p =
0.66).

5.5. Participants’ feedback

We conducted a deductive thematic analysis of the post-test inter-
view transcripts (Joffe, 2011) aiming to identify the potential benefits
and challenges of using conversational styles to sustain self-reporting
at home. Two coders independently developed an initial codebook by
open coding of the data. After that, they collaborated to discuss individ-
ual codes, followed by a second round of independent coding using the
emerging codebook. The coding process demonstrated an inter-rater reli-
ability of 92%, as measured by Cohen’s Kappa (McHugh, 2012). Finally,
the coders reconvened to resolve disagreements, clarify coding details,
and finalize the codebook.

Conversational enjoyment and playfulness. For many children,
the conversational nature of the app, especially the rhyming style, trans-
formed reporting from a task into something closer to play. Twelve
children described the simple act of speaking as enjoyable, and 21 noted
that the rhyming made the experience more engaging. One child shared,
“] like to listen to it speak. It sounds like a poem.” (C19), while another
said, “Talking in rhyming style is fun. I like to talk with it in this way each
day.” (C12). The poetic tone of the rhyming chatbot seemed to bring a
sense of novelty and emotional engagement, which helped children stay
motivated over time.

Novel speaking style. Some children found motivation in the dis-
tinctiveness of speaking style compared to their daily conversations. For
instance, C10 mentioned, “I used Google Home each day. Its speaking way
sounds special compared to other things I talked.”

Rhyming not natural for daily conversation. Some children pre-
ferred the prose style, citing a preference for natural, conversational
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interactions. As C17 put it, “I like the chatbot to speak like a real per-
son. But rhymes make the conversation not very natural.” Additionally,
several comments referred to occasional misalignment in the chatbot’s
response to the child’s answer (rather than differences in the predefined
diary questions). For instance, C15 remarked that “The rhyming response
sometimes misunderstood me and was not very good at responding to me
sometimes.”, and C21 said “Its response was not what I expected.” We
interpret these comments as reflecting a trade-off of rhyming-style re-
sponses: rhyme and rhythm constraints may sometimes reduce perceived
appropriateness or accuracy of the chatbot’s acknowledgement/transi-
tion, even though the subsequent diary questions were identical across
conditions.

Distraction from daily life. External factors also impeded consis-
tent diary use. For instance, C24 stated, “My friends called me, and I had
to stop. Then I forgot.” Similarly, C1 mentioned, “I have to do the home-
work and forget to do it sometimes.” C16 noted the influence of routine
activities: “I watch TV with my mom at night. It gets too late to do it.”

6. Discussion

This study examined how conversational style shapes children’s en-
gagement with voice-based diaries. We found three key patterns. First,
children showed an overall tendency to choose the phonologically en-
riched (thyming) style more often than prose, and preference evolved
non-linearly over sessions, consistent with an initial novelty effect that
attenuates with repeated exposure. Second, style choice was associated
with compliance within children: when the same child chose rhyming
rather than prose in a session, they were more likely to complete that ses-
sion and returned sooner (fewer skipped days), with suggestive evidence
that completion benefits are more pronounced for younger children.
Third, rhyming choice was associated with higher response quality,
and mediation analyses were consistent with perceived enjoyment as a
plausible motivational pathway linking style choice to response quality.

These findings position conversational style as a design dimension
that relates to developmental preferences and motivational experi-
ences in child-agent interaction, under the boundary conditions of
repeated-use deployments and self-selected style choice. They advance
understanding of how linguistic form, beyond semantic content, can
influence motivation, compliance, and response quality in repeated,
unsupervised tasks. In the sections that follow, we elaborate on the
theoretical implications for conversational design, and discuss practi-
cal guidance for the design of adaptive, engaging, and developmentally
sensitive LLM-powered chatbots for children.

6.1. Theoretical contribution

6.1.1. A design-theoretical framework for conversational style

This work is inspired by developmental research showing that chil-
dren attend to both meaning and sound in language (Bruner, 1985;
Gleason and Ratner, 2022), but we use these ideas to articulate a
design-level construct for child-centered conversational agents rather
than a direct import of formal linguistic constructs of ‘semantics’ and
‘phonology’. We use semantic scaffolding to denote design choices that
preserve propositional intent and support children’s comprehensibility
in task-oriented dialogue (e.g., fixed diary questions, supportive but
non-directive acknowledgements). We use phonological enrichment to
denote sound-pattern features (e.g., rhyme/rhythm and, in spoken inter-
action, prosody-related timing and stress) that can be layered onto those
utterances while aiming to preserve intent. This reframing contributes
actionable vocabulary and design logic for LLM-powered systems: it
makes explicit what should remain invariant to protect task validity,
and what can be varied to modulate engagement.

Empirically, our deployment demonstrates how semantic scaffolding
can be operationalized as a two-part turn structure: a short acknowledge-
ment/transition utterance followed by the next diary question delivered
verbatim from a predefined question list. Within this scaffold, phonolog-
ical enrichment implemented as bounded acknowledgement/transition
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overlays co-varies with children’s session-level compliance and response
quality, while preference trajectories indicate attenuation over repeated
sessions. Together, these patterns motivate an adaptive, dosage-sensitive
view of phonological enrichment and position conversational style as a
controllable interaction strategy rather than a fixed personal attribute.
Because style choice was self-selected, we interpret these relationships as
associations and treat them as hypotheses that future controlled studies
can test more directly.

6.1.2. Insight enabled by self-selection: style as a behavioral signal and
interaction strategy

A distinctive theoretical implication of our naturalistic design is that
conversational style can be treated not only as an experimental manipu-
lation, but also as a behavioral signal that reflects children’s preferences
and situational readiness to engage. Because children self-selected style
at each session, style choice may reflect both stable traits (e.g., enduring
preference, temperament) and momentary states (e.g., fatigue, playful-
ness, competing activities). Our within-between decomposition formal-
izes this distinction by separating between-child tendency (Style_B) from
within-child session-to-session deviations (Style W). The fact that out-
comes were primarily associated with within-child deviations (Style_ W),
while Style_B was not a reliable predictor, supports a view of style as a
session-level interaction strategy that can fluctuate with context and mo-
mentary motivation, and that may be co-managed by the child and the
system.

6.1.3. Boundary conditions under repeated use: novelty dynamics and
motivational pathways

The observed preference trajectory over sessions suggests a nov-
elty/attenuation boundary condition: phonological enrichment can be-
come less preferred over repeated exposure. This extends accounts of
language play by highlighting that phonological features may function
as a short-term engagement mechanism whose effectiveness depends on
repeated-use dynamics, rather than a universally beneficial “always-on”
style. Taken together, our findings motivate a theory of conversational
style in child-agent interaction as an adaptive, dosage-sensitive mecha-
nism: semantic scaffolding stabilizes task meaning, while phonological
enrichment provides adjustable salience that may support sustained
engagement and response quality under repeated use.

Our mediation analyses are consistent with perceived enjoyment as
a candidate pathway linking phonologically enriched style choice to
response quality. Given self-selection and contemporaneous measure-
ment (and enjoyment being available only after completed sessions), we
interpret this pathway as associational evidence rather than as causal
mediation. The theoretical contribution is therefore not a definitive
mechanism claim, but a structured hypothesis about how motivational
experience may link style to performance in repeated self-reporting, one
that future controlled or adaptive studies can test directly.

In summary, rather than treating our findings as a straightforward
confirmation of developmental and motivational theories in a new
setting, we contribute a design-theoretical framework for child-agent
conversational style (semantic scaffolding vs. phonological enrichment),
highlight how self-selected style can function as a session-level in-
teraction strategy, and identify repeated-use novelty dynamics as a
boundary condition that motivates adaptive, dosage-sensitive style de-
ployment. These contributions are offered as design-theoretical proposi-
tions grounded in associational evidence from a naturalistic deployment,
and are intended to guide future controlled or adaptive studies.

6.2. Practical implications

Building on the design-theoretical distinction introduced above, we
translate our findings into actionable guidance for LLM-powered voice
diaries and other repeated reporting tools for children. The key design
implication is to treat conversational style as a layered system: semantic
scaffolding protects validity and interpretability, phonological enrich-
ment provides motivational salience, and adaptive style management
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governs when and how enrichment should be used over repeated
sessions.

6.2.1. Implications of semantic scaffolding for diary validity and
interpretability

Voice diaries are semi-closed surveys: designers must preserve ques-
tion intent and measurement comparability over repeated use. In
LLM-powered systems, stylistic prompting can inadvertently drift into
changes in content (e.g., advice-giving, or altered question meaning),
threatening interpretability. Therefore, designers should explicitly sep-
arate what must remain constant from what may vary. We validated a
practical two-part turn structure in our deployment: (i) a short acknowl-
edgement/transition utterance (style-tunable), followed by (ii) the next
diary question delivered verbatim from a predefined question bank.

To implement semantic scaffolding in prompting, designers can (i)
keep the core question list fixed and identical across styles, expressing
style only through acknowledgement/transition utterances; (ii) con-
strain acknowledgements to be supportive and friendly in tone but
non-directive (e.g., avoid moralizing, advice, or “correct behavior” sug-
gestions); (iii) limit acknowledgement length (e.g., 1-2 sentences) to
reduce drift and maintain stable pacing; and (iv) when a child’s answer
is unclear, rely on conservative repair strategies such as neutral clarifica-
tion prompts rather than improvising new diary items. This scaffolding
makes phonological experimentation safer and keeps style changes in-
terpretable in repeated-use diaries. This recommendation is grounded in
our system architecture (style-tunable acknowledgements + fixed ques-
tion bank) and in children’s feedback that rhyming acknowledgements
occasionally felt less aligned, highlighting the need to protect intent and
interpretability.

6.2.2. Implications of phonological enrichment for sustained participation

In our deployment, session-level selection of the phonologically en-
riched (rhyming) style was associated with better follow-through: chil-
dren were more likely to complete sessions and tended to return sooner
(fewer skipped days) in sessions where they chose rhyming. In addition,
enjoyment covaried with response quality in the mediation analysis, sug-
gesting that style may function as session-level motivational support.
Together, these patterns suggest that adding phonological cues (e.g.,
rhyme, rhythm, prosodic emphasis, stress) can increase the salience of
conversational feedback during repeated reporting. Practically, phono-
logical enrichment should be implemented as a bounded overlay on
acknowledgement/transition utterances while keeping diary questions
fixed, so designers can leverage auditory form without sacrificing diary
fidelity and comprehension.

Operationally, phonological enrichment can be concentrated in
bounded points in the dialogue (e.g., session openers, “welcome back”
lines, and brief transitions) rather than being used to rewrite survey
questions. Designers can also “dose” enrichment by adjusting both fre-
quency and length (e.g., enrichment in the opener plus occasional
transitions, capped to one at two lines). Finally, the design space
should extend beyond rhyme alone: rhythmic repetition, alliteration,
and prosodic emphasis can offer phonological salience while keeping the
semantic intent constant. Treating enrichment as a configurable overlay
turns phonological design from an ad hoc stylistic flourish into a sys-
tematic interaction dimension. This recommendation is grounded in the
session-level within-child associations: when children chose phonologi-
cal enrichment, they tended to complete more often and return sooner,
and enjoyment covaried with response quality.

6.2.3. Beyond sleep diaries

While we studied sleep self-reporting, the same design logic applies
to other repeated tasks for children where adherence and response rich-
ness matter (e.g., symptom tracking, reflective learning diaries, or family
well-being check-ins). In these settings, semantic scaffolding protects
validity, phonological enrichment provides motivational salience, and
adaptive style management helps sustain participation over time.
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6.3. Limitations and future work

We acknowledge several limitations that may affect the interpreta-
tion and generalizability of our findings.

First, the sample size, particularly within each age group, was
relatively small, which may limit the robustness of the subgroup compar-
isons and the generalizability of the results. Although observed trends
suggest meaningful age-related differences in style preference and re-
porting performance, a large and more demographically diverse sample
would enable more granular analysis.

Second, the deployment was short (seven sessions), so we may not
capture longer-term habituation and irritation effects. Consistent with
this boundary condition, preferences showed a novelty/attenuation pat-
tern across sessions, and post-test feedback indicated heterogeneous
reactions to rhyming (playful for some, less natural for others). This sug-
gests phonological enrichment is unlikely to be universally beneficial as
an always-on persona. Future work should test longer deployments and
dosage schedules (e.g., intermittent enrichment, openers only, or adap-
tive switching) to identify when enrichment sustains engagement versus
when it becomes distracting or irritating. We also did not directly mea-
sure fatigue/cognitive load (e.g., perceived effort or attention measures),
so mechanistic accounts remain hypotheses for future work.

Third, although we constrained generation to a narrow task and ob-
served no unsafe outputs in our pilot audit, LLM behavior cannot be
guaranteed to be risk-free in unsupervised child contexts. Rare “long-
tail” failures may still occur (e.g., off-topic or pragmatically mismatched
acknowledgements), and safety depends on the full interaction pipeline,
including speech-to-text errors that can distort children’s inputs. In ad-
dition, children may spontaneously disclose sensitive information (e.g.,
bullying, distress, or personal data), and even benign text may be per-
ceived differently when rendered through speech prosody. Therefore,
future systems should combine task-bounded generation with layered
safeguards: automated moderation of both user input and assistant
output, rule-based checks for prohibited content (e.g., sexual/violent
content, harassment, medical advice, or privacy-invasive requests), con-
servative decoding and length limits, and safe fallback templates when
uncertainty or risk is detected. For longer deployments or broader
conversational scope, ongoing monitoring (log audits, model version
pinning, and regression testing) and clearly defined escalation protocols
are recommended.

7. Conclusion

This study examined how conversational style is associated with chil-
dren’s repeated use of an LLM-powered, voice-based diary at home. We
compared a prose baseline with a phonologically enriched style (opera-
tionalized with rhyme). Across seven sessions, children’s style choices
provided a behavioral measure of preference, and we analyzed how
session-level style choice related to compliance and response quality.
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Three patterns emerged. First, children’s preferences for phonologi-
cal enrichment showed a non-linear trajectory across sessions, suggest-
ing novelty dynamics under repeated use. Second, session-level selection
of the phonologically enriched style was associated with stronger follow-
through, such that children were more likely to complete sessions and
tended to return sooner, while age differences were most evident in
overall latency and response quality. Third, mediation analyses were
consistent with perceived enjoyment as a plausible pathway linking
phonologically enriched style choice to response quality.

The findings support a design-theoretical framing of conversational
style as a layered system: semantic scaffolding stabilizes meaning and
interpretability in diary tasks, while phonological enrichment provides
an adjustable engagement overlay whose effectiveness may depend
on repeated-use dynamics. This framing motivates practical strate-
gies for child-oriented conversational agents, including fixed-question
scaffolding, bounded enrichment in brief transitions, and adaptive style
management that respects children’s autonomy.
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Appendix A. The questions in the sleep diary

How are you feeling today?

How long were you awake before you fell asleep last night?
Did you have a good sleep last night?

What did you do before you went to bed last night?
What did you eat before you went to bed last night?
What did you drink before you went to bed last night?
How many times did you wake up during the night?
What time did you go to sleep last night?

How long did you take a nap or rest today?

How long did you sleep last night?

What time did you wake up this morning?

How did you wake up this morning?



S. Chen, J. Hu and P. Markopoulos International Journal of Human - Computer Studies 217 (2027) 103906

Appendix B. Summarized the prompts for each conversational style

B.1. 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

— 1incorporate rhyming, poetic responses **only** for

— reinforcement, summaries, or emotional support.

- Ensure rhyming responses are concise, simple, and limited to
— two or three short sentences.

- Use language appropriate for a 6 to 13-year-old child,

— avoiding complex words and phrases.

**Important Instructions:*x

- **xDo not ask any questions.** The app will handle asking the
— predefined questions.

- Focus on providing acknowledgements and emotional support.

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

— acknowledgement.

- Do **not** answer for the child.

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

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

**xExample Interactions:**

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

— playtime!

*Child:* I felt really good today.

*Assistant:* That's great to hear!

*Child:* I had a bad dream.

xAssistant:* I'm sorr{y} to hear that. Bad dreams can be scary.
*Child:* 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:* I'm sleepy.

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

Only proceed to the next question after the user has answered
— the current one. Remember to keep your acknowledgements 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?
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B.2. Prompt in prose 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

— 1ncorporate nonrhyming responses **only** for

— reinforcement, summaries, or emotional support.

- Ensure rhyming responses are concise, simple, and limited to
— two or three short sentences.

- Use language appropriate for a 6 to 13-year-old child,

— avoiding complex words and phrases.

**xImportant Instructions:**

- *xDo not ask any questions.** The app will handle asking the
— predefined questions.

- Focus on providing acknowledgements and emotional support.

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

— acknowledgement.

- Do **not** answer for the child.

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

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

*xExample Interactions:**

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

*Child:* I felt really good today.

*Assistant:* That's great to hear!

*Child:* I had a bad dream.

xAssistant:* I'm sorr{y} to hear that. Bad dreams can be scary.
*Child:* 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:* I'm sleepy.

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

Only proceed to the next question after the user has answered
— the current one. Remember to keep your acknowledgements and
— questions nonrhythmic, 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?
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