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Smarter Waiting: Understanding and Enhancing Children’s
Queue Experience in Digital Chats with Al-Powered Storytelling
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Umed University
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somayeh.jafari@umu.se

Abstract

With the growing use of digital platforms for professional chat
support, waiting time has become a major source of frustration,
especially in digital mental health services for children, where many
leave the queue before receiving help. This paper explores how
an Al-powered interactive feature can improve children’s queue
experience by identifying key design and functional requirements
and evaluating its impact on engagement, boredom, and perceived
waiting time. Through a Design Thinking process, two iterations
were conducted: a low-fidelity prototype co-designed with children
and experts, and a high-fidelity prototype featuring an LLM-based
storytelling agent. The findings underscore the importance of safety,
transparency, emotional expression, and personalization in child-AI
interactions, showing that storytelling agents can reduce boredom
and enhance engagement while children wait.

CCS Concepts

« Human-centered computing — Interactive systems and
tools; Empirical studies in HCI; Field studies; « Social and pro-
fessional topics — Children; « Computing methodologies —
Artificial intelligence.

Keywords

Child-AI Interaction, Conversational Agent, Storytelling, LLM, Dig-
ital chats, Queue Experience, User Engagement, Design Thinking
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1 Introduction

As digital interactions become more common, chat systems are now
widely used across education, entertainment, and customer service.
With over 50% of users preferring chat-based support, managing
digital queues has become a key aspect of user experience [52].
However, these queues often cause frustration and disengagement
due to wait times. This issue is critical in wellbeing support, where
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leaving a queue prematurely can prevent users—especially chil-
dren—from accessing necessary help. High demand often means
children wait before reaching a counselor, which can lead to dis-
engagement or dropouts. Addressing this problem is essential to
ensure vulnerable children receive timely support and have their
rights protected.

The current research focuses on solving this issue for a company
dedicated to helping children understand and exercise their rights,
preventing them from missing out on vital support and protection.

To address this, companies have introduced time fillers and esti-
mated wait times, yet sustaining user engagement remains difficult
[1]. Previous research shows that Al-driven interactive features can
improve user engagement by helping children recall experiences,
express emotions more easily, and feel more prepared to seek sup-
port [6, 11, 30, 39, 47]. These systems offer emotional and practical
support, yet little is known about how children experience digi-
tal chat queues specifically [40, 45]. As more than half the global
population is now online, ensuring inclusive and engaging digital
interactions—especially for children—is increasingly important [34].
While Al tools have been applied in customer service, their poten-
tial to improve queue experiences in child-focused support settings
remains largely unexplored [24]. This paper addresses this gap by
examining how Al-driven interactive solutions influence children’s
engagement, boredom, and perceived waiting times while they wait
for support in digital chat environments. To do so, a collaboration
was done with a support service for children focusing on child wel-
fare. It is an organization offering anonymous support to children
and young people. As this organization struggled with children
dropping out of digital chat queues before reaching a counselor to
get support.

The main contributions of this paper are as follows:

o Identification and formulation of design and functional re-
quirements for Al-powered interactive storytelling features
that enhance and sustain children’s engagement during digi-
tal chat queue experiences.

e An empirical investigation of the effects of Al-powered in-
teractive storytelling on children’s engagement, boredom
levels, and perceived waiting times in digital chat queues.

2 Background

Digital chats enable users to interact with service representatives
in real time via web-based platforms, helping them solve prob-
lems and receive support [18, 50]. These systems are increasingly
popular due to their availability, conversation pace control, immedi-
acy, and personalization, enhancing website interactivity, customer
satisfaction, and business relationships [31, 34].
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While digital chats benefit general users, high demand intro-
duces challenges related to queuing. Users often experience delays
before receiving assistance, which can lead to frustration and dis-
satisfaction. Even short waiting times (over 10 seconds) without
visual feedback can negatively affect the user experience [5], and
the queueing experience can impact overall service evaluation more
than the interaction itself [23, 53]. A key factor is perceived waiting
time, the subjective sense of how long users have waited, which
tends to be overestimated during passive waits and underestimated
during active ones [22].

Strategies to reduce perceived waiting time include time fillers,
such as visual animations, interactive tasks, short messages, or
calming visuals. Micro-task fillers and conversational agents are
particularly effective in making waits feel shorter [1, 53], with
some studies showing that engaging tasks can make one minute of
wait time feel like five [54]. Providing queue information—such as
estimated wait time or position—also improves satisfaction [53].

Advances in Al have introduced large language models (LLMs)
into conversational agents, enabling dynamic, personalized inter-
actions [16, 17]. Conversational agents have been effective across
healthcare, education, and e-commerce, increasing engagement and
follow-through [6, 11, 39].

Children as a unique user group are increasingly interacting
with Al through games, voice assistants, and educational tools,
offering opportunities for curiosity, persistence, and creative think-
ing [19, 37, 38, 44]. Storytelling in child-computer interaction has
proven especially engaging, supporting idea generation, emotional
expression, and learning [8, 12, 20]. Conversational agents using sto-
rytelling can help children articulate emotions safely and enjoyably,
even encouraging reluctant children to share feelings [45].

However, child-Al interaction raises unique concerns. Children
may share sensitive information without understanding privacy
implications, and harmful AI outputs have been documented [26,
29, 35], highlighting the need for ethical design and Al literacy [8].

To mitigate these risks, child-centered design tailors interfaces to
age-specific preferences and cognitive abilities [3, 25, 32]. Children
prefer simple, user-friendly interfaces and control over interaction
pace [33, 43]. Involving children as users, testers, or design partners
produces more effective, engaging products [32, 33].

Involving children in research also requires careful ethical con-
sideration. Historically treated as passive subjects, children are now
recognized as active participants in line with the UN Convention
on the Rights of the Child, which affirms their right to express
views on matters affecting them [2, 4, 7, 36, 49, 51]. While core
principles such as informed consent, protection, anonymity, and
confidentiality apply universally, children’s vulnerability requires
additional safeguards [36]. These include clear, age-appropriate
communication, voluntary and renegotiable consent, and dual con-
sent from child and guardian [2, 9, 42, 46]. Researchers must also
ensure children understand the research through active engage-
ment and minimize risks by protecting their identities and data
[27, 48, 49].

3 Methodology

The design of both low-fidelity (Lo-Fi) and high-fidelity (Hi-Fi)
prototypes was guided by the five-stage iterative Design Thinking
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framework (Figure 1). This human-centered methodology is widely
used for addressing complex problems by prioritizing user needs.
It emphasizes reframing challenges from the user’s perspective,
encouraging creative ideation, and iteratively building and testing
solutions. The process alternates between divergent and convergent
thinking to explore and refine potential outcomes. This approach
was selected for its emphasis on close collaboration between de-
signers and users, enabling a deeper understanding of user goals,
behaviors, and contexts. The five key phases of Design Thinking
process are: Empathize, Define, Ideate, Prototype, and Test [14, 15].

3.1 Iteration 1: Designing a Lo-Fi prototype

The first iteration of the Design Thinking process aimed to under-
stand the challenges children face in digital chat queues. This was
achieved through a review of previous research, a semi-structured
interview with a counselor from the child support service with
a focus on welfare, and an analysis of existing queue data from
this organization. Insights from these activities informed the cre-
ation of a low-fidelity prototype, which was tested alongside child
interviews to guide the next iteration through children’s input.

Empathize phase. focused on exploring children’s needs, the
counselor’s perspectives, and key issues in current chat systems.
The counselor interview offered valuable input on typical chat
interactions, children’s reactions to waiting, ways to enhance en-
gagement, the role of Al-powered features, and sensitive topics to
avoid. A full list of interview questions is provided in the Appendix
A.

Define phase. was built on insights from the Empathize phase
to deepen the understanding of children’s experiences and needs
in digital chat queues, as well as counselors’ perspectives. These
findings were then synthesized to form a problem definition.

Ideate phase. focused on generating a wide range of ideas to
improve children’s queue experiences in digital chats, building on
insights from earlier phases. A brainstorming session with stake-
holders was conducted in Figma !, where participants used post-it
notes to explore solutions based on previously defined require-
ments. Ideas were then reviewed, grouped, and selected for further
development in the design process.

Prototype phase. The Prototype phase focused on developing
interactive elements to enhance the queue experience for children
in digital chats. It involved creating a Lo-Fi prototype early in
the design process to support child participation in shaping the
design and functionality. Built in Figma for mobile, the prototype
reused components from the existing interface but focused solely
on features related to storytelling using a conversational agent.
Non-essential elements, such as navigation buttons, were excluded
to avoid overstimulation and keep the children’s attention on the Al
interaction. The prototype emphasized collaborative storytelling,
and several screens were presented in multiple versions to gather
feedback for the Hi-Fi prototype.

Test phase. The first usability testing iteration used Lo-Fi pro-
totypes to explore children’s preferences and needs before full

!https://www.figma.com/
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Iteration 1: Designing a low-fidelity prototype in Figma

Brainstorm with
stakeholders

Empathize

Literature studies

J

Analysis of previously
recorded data

J

Counselor interview

Thematic analysis of
counselor interview

)

Solution
requirements for
Lo-Fi prototype

Iteration 2: Developing a high-fidelity prototype with an LLM-based conversational agent

Prototype

Creation of a Lo-Fi
prototype in Figma

Prototype testing
and co-design
session with children

\

Children interviews =~ —— Thematic analysis of

children interviews
Persona development

\:

Solution requirements
for Hi-Fi prototype

stakeholders

_, Brainstorm with 11 Development of a Evaluation of Hi-Fi
Hi-Fi prototype prototype with
! children

Integration of LLM-
based conversational
agent

Figure 1: Details of steps involved in iterations 1 and 2 of the Design Thinking Process

development. Six children aged 10 to 16 participated (two were 16
years old, and one each was aged 14, 12, 11, and 10). Before the ses-
sion, all the co-design procedure is confirmed by a counselor. At the
beginning of the design workshop the legal guardian of the children
and the children themselves are informed with an introduction cov-
ering the study’s purpose, participant rights, and written consent
is gathered from the legal guardians. This followed by questions
about their prior experiences with general digital chats.

Children first tested the current chat system of the organization
without interactive features, simulating a seven-minute average
queue waiting (this waiting time is defined through the average
queue drop time of children from previous data obtained by the
organization). Their behavior and reactions were observed. They
then tried a Lo-Fi prototype of a storytelling conversational agent.
Follow-up questions explored children’s storytelling preferences
and ideas for co-creating with Al-based conversational agent.

The session also served as a co-design workshop. Children re-
viewed different versions of the prototype and gave input on story-
telling visuals, story-building methods, and queue status display.
They could also sketch and share ideas. Other creative Al activi-
ties, such as music and drawing, were also discussed as potential
alternatives.
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The session ended with reflections on their experience, sugges-
tions for improvement, and information about support services and
how their feedback would be used.

3.2 [Iteration 2: Developing a Hi-Fi prototype

In the second iteration, the focus was on deepening the under-
standing of children’s needs and refining the solution based on
the insights from the first iteration. This included creating a user
persona, defining new solution requirements, brainstorming design
ideas, improving the Lo-Fi prototype, and ultimately developing
and evaluating a Hi-Fi prototype with an LLM-based conversational
agent. This iteration is illustrated in Figure 1,and 5 Design Thinking
Process phases of this iteration are described below.

Empathize phase. was built on the analysis of interviews con-
ducted during the test phase in the first iteration to gain further
insight into the needs, preferences, and challenges of children.

Define phase. In this phase, insights from these interviews were
analyzed thematically to extract key patterns and inform both de-
sign and development. Based on this analysis, a user persona was
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Flask

APl /<=| Angular application User

LLM hosted
on local servers

=

APl =] Python application '

Figure 2: System overview of Hi-Fi prototype

created to represent the target group’s needs, expectations, tech-
nology use, and challenges. This persona helped guide the design
process and ensured decisions remained user-centered.

New solution requirements were also derived from the inter-
views and the persona. These requirements clarified expectations
for the final solution and highlighted areas needing improvement.

Ideate phase. To explore creative ideas, a stakeholder brainstorm-
ing session was held with a strategist from the child support ser-
vice with a focus on welfare and two UX designers. Participants
addressed a core design challenge framed as a “How Might We”
(HMW) question, which focused on making the AI storytelling
more engaging and coherent. Ideas were generated using digital
post-its in Figma, then categorized and prioritized through Dot
Voting. The most promising ideas were selected for integration into
the Hi-Fi prototype.

Prototype phase. A Hi-Fi prototype was developed as a proof
of concept in this phase. Unlike the Lo-Fi version, this prototype
included a working conversational agent powered by an LLM. The
user interface was built using Angular? with TypeScript?, align-
ing with the existing technologies from the child support service.
Python was used for the Al component, and Flask? served as a
bridge between the interface and the LLM through an API The
architecture of the system is illustrated in Figure 2. This iteration
marked a significant step towards a more realistic and functional
solution, setting the stage for final evaluations with children.

To integrate Al into the Hi-Fi prototype, Llama 8B, Llama 70B
and Qwen 72B model® were applied. Using the same setup, each
LLM was tested approximately 10-15 times and then the results
were evaluated through conversational tasks that involved iterative
story generation. The output was assessed subjectively based on
linguistic quality, relevance to the target audience, and coherence
with intended story structures.

To enable natural and engaging interactions with the LLMs while
optimizing their performance, prompt engineering techniques were
applied to structure inputs that effectively guide model outputs.
These techniques specified the agent’s personality, goals, tone, and
constraints, and incorporated both zero-shot and few-shot prompt-
ing to evaluate the impact of contextual examples on response
quality [10, 21, 41].

The prompt used for the LLMs integrated Instruction, Context,
Input Data, Output Indicator, six core building blocks, and few-shot
examples. It defined the agent’s role, operating context, objectives,
and expected behavior.

https://angular.dev/

Shttps://www.typescriptlang.org/

“https://flask. palletsprojects.com/en/stable/

SAll LLMs used in this study were locally hosted to secure the data privacy
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To align with Al safety guidelines, a set of content restrictions
was established to prevent the language model from engaging with
sensitive topics such as self-harm and violence, which may pose
risks to children. These constraints were embedded within the
prompt engineering process. The initial list was informed by prior
research on Al interactions with children [13, 26, 28] and subse-
quently refined through consultation with a licensed counselor to
ensure appropriateness and completeness of the safety guidelines.

(1) Self-harm/suicide

(2) Eating disorders

(3) Alcohol/drug use

(4) Sexual content

(5) Violence

(6) Discrimination

(7) Encouraging the sharing of sensitive information
(8) Criminal or illegal activities

Finally, the model’s ability to handle these sensitive topics was
evaluated subjectively by observing whether it could recognize and
appropriately respond to such inputs.

Test phase. In this phase, usability tests were conducted to assess
how LLM-based interactive storytelling agents influenced children’s
experience during digital chat queueing. Key metrics included user
engagement, boredom, perceived waiting time, and overall satis-
faction. Three children participated—two aged 16 and one aged
11.

Sessions began with a briefing on the study’s purpose, structure,
and participant rights, followed by verbal consent (parental con-
sent had been collected in advance). Each child experienced two
scenarios: waiting in the standard chat queue and waiting while
interacting with a storytelling agent. The order of scenarios was
randomized to reduce bias. Each scenario lasted seven minutes,
reflecting the average queue time (Table 1).

After each scenario, participants completed a questionnaire based
on the User Engagement Scale, Multidimensional State Boredom
Scale, and Epistemically-Related Emotion Scales. Questions used a
5-point Likert scale, accompanied by emojis to aid understanding,
and asked participants to rate how statements applied to their expe-
rience. Following the questionnaires, children were asked whether
the waiting time felt different between the two conditions and in-
vited to suggest improvements (See Appendix B for the full list of
questions).

4 Results

Analysis of Previous Data. The analysis of previously recorded
data provided by the child support service reveals several inter-
esting insights into children’s queuing behavior in digital chats.
It shows that 66% of children in the queue do not connect with a
counselor; 53% leaves voluntarily, while 47% are removed due to
inactivity. Among those who engage while waiting, only 38% stays
until connected to a counselor. Table 1 presents average waiting
times of 22 minutes for connected users, 7 minutes for dropouts,
and 16 minutes for inactive users.

Analysis of Interview with a Counselor Guiding Lo-Fi Design. Dur-
ing the interview the counselor emphasized on the creative and
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Table 1: Mean Waiting times for children in digital chat
queues (hh:mm:ss)

Waiting Type Mean

Wait and connect  00:22:22
Wait and drop-out  00:07:35
00:16:09

Wait and inactive

This is Sam, Sam is feeling. This is Sam, Sam s feeling... Sam is feeling sad, because of.

oy

Something that They feel
happened at school fonely

Somebody said They don't really

something mean know why

Sam is feeling sad, because of.. sam is feeling sad, because of
mething that happened at school

Something that They feel
happened at school lonely

Figure 3: An example variation of Lo-Fi design illustrating
gradually building of a story with conversational agent. Ini-
tially, a character Sam is created by the agent, and the child
is given options of 4 feelings. Upon selecting an option, the
story is updated by the agent, and story continues iteratively
with new story elements. (Translated to English for this pa-
per.)

emotional involvement, highlighting the role of creativity in de-
signing engaging and non-violent interactive elements that are
adaptable for children aged 10-17. Since many have not yet pro-
cessed their feelings, interactive elements could help them reflect
beforehand, enabling more focused conversations. Furthermore, the
counselor noted that an interactive element could encourage reflec-
tion and prepare children for the conversation, as many are initially
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Table 2: Themes and Design Choices for Lo-Fi Prototype

Themes Design Choices
Transparency Robot icon & text indicate Al interaction
Boundaries Preset choices ensure clear boundaries

Value for children AT Agent helps children reflect & prepare
Engagement Buttons ease & speed up engagement
Creativity Orange highlights children’s input

unsure of what to discuss. This could speed up the chat session
and add value for children by helping them better understand their
reasons for seeking support. Finally, the counselor stressed that any
Al solution must ensure Al boundaries and transparency, especially
when children collaborate with a conversational agent to create
stories, with clear guidelines on content. Thematic analysis of the
intervoew informed solution requirements, guiding idea genera-
tion and clarifying the problem and solution from the counselor’s
perspective. These requirements shaped the Lo-Fi prototype design,
as shown in Table 2. See Figure 3 for an example Lo-Fi prototype,
showing how the story could be gradually built, with the pictures
adapting accordingly.

Analysis of Co-design Session with Children and Defining Require-
ments with Stakeholders for Hi-Fi Design. The thematic analysis of
the user interviews in the Test phase of iteration 1 (Figure 1) pro-
vided valuable insights into children’s previous experiences with
digital chats and queueing, as well as their current perceptions of
digital chat queues. Since the interviews were conducted alongside
the co-design session of the Lo-Fi prototype, results also revealed
what children would like to do while waiting to talk to a counselor
and their thoughts on using a storytelling conversational agent in
the queue. Below is a list of key thematic codes that emerged from
the inductive thematic analysis of the interview transcripts, along
with some parts of the transcripts in italics. The first theme is

e Understanding and experiencing the queue.
"Well, it wasn’t very clear. I didn’t realize at first, for example,
that I was standing in line. I don’t know if it’s me who’s slow
or what, but that’s what I thought was a bit unclear, that I was
in the queue, but then I saw that I was waiting for my turn." -
CH026, age 16

e Comprehension and engagement of stories
"It was quite fun because then you had something to do in the
meantime while being aware that I still have a place in the
queue, like not losing it." - CHO3, age 14

¢ Emotional expression and reflection
"I think it was good because then if you feel bad, you let go of
the thought and think of something else." - CH03, age 14

o Personalization
"It would be more fun if you will be a little more free in what
you chose." - CHO3, age 14
"Maybe it’s nice that you can get the story saved, I think. If it’s
something you want, yes." - CHO2, age 16

®CHOn refers to child number nth, of the six children involved.
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Table 3: Modifications from Lo-Fi to Hi-Fi prototype

Modifications Details

Queue indicator ~ Visual queue progress position
Clear instructions Intro on purpose, content, & next steps.
Child control Text field for children’s story input

In iteration 2 (Figure 1), during the brainstorming session with
stakeholders, several ideas emerged in response to the HMW ques-
tion: "How might we make the conversational agents’ story engaging
and coherent for children?". All ideas were discussed, and the most
popular concepts were selected through voting. These key concepts
are listed as emerging, focusing on clarity, adaptability, and AL

Finally, based on the themes identified in the thematic analysis,
and ideas generated during the stakeholder brainstorming session,
the Lo-Fi prototype was developed into a Hi-Fi prototype, consid-
ering the defined solution requirements in Table 3. The prototype
focused on implementing a graphical interface connected to an
LLM to enable interactive storytelling.Figure 4 shows an example
user interaction in Hi-Fi prototype.

Evaluation of the Hi-Fi prototype. The Llama 8B model using zero-
shot prompting failed to consistently follow the required format
for both the alternatives and the story segments. Alternatives were
presented inconsistently, sometimes including numbering, exceed-
ing the permitted length, or offering more than the allowed four
options. In the story segments, the model often omitted the prompt
inviting the child to continue the story. Additionally, occasional
grammatical errors appeared in the Swedish output. With few-shot
prompting, the performance of Llama 8B improved. Alternatives
were generally formatted correctly, and most story segments con-
cluded with a question for the child. The Swedish output was largely
grammatically accurate.

The Qwen 72B model also struggled with zero-shot prompting.
Alternatives frequently deviated from the desired format and ex-
ceeded the specified number of options, although the model often
included a question to guide story continuation. Its Swedish output
contained grammatical errors, incorporated words from other lan-
guages, and exhibited slower response times compared to Llama
8B. Few-shot prompting led to improvements in formatting and en-
sured that story segments typically ended with a question. However,
issues with Swedish grammar, code-switching, and slow output
generation persisted. Examples of these errors are shown in Figure
5. In part a of this Figure, the model includes Chinese words and
generates six alternatives, instead of four while par b shows the
inclusion of English words in one alternative. Moreover, Qwen 72B
occasionally failed to generate any alternatives, necessitating the
use of predefined default alternatives, as illustrated in Figure 5. On
average, the model was unable to generate alternatives in 8 out of
18 cases.

The Llama 70B model demonstrated overall better performance.
Even with zero-shot prompting, it produced correctly formatted
alternatives and grammatically correct Swedish. With few-shot
prompting, the model generated well-structured alternatives, accu-
rate grammar, and consistently included a question to encourage
the child’s continuation of the story.
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‘ Minimera n Lamna kén

Hej! ¥/ Du star nu i kb til att prata med en
kurator.

Chattbot

Under tiden du vantar ska du f4 skapa en
beréttelse tillsammans med mig.

Syftet med beréttelsen ar att du ska ha nagot att
gora under tiden du vantar. Bersttelsen du skapar
kan vara om dig sjalv eller nagon annan.

Chattbot

N&r du kommer fram till en kurator sparas
berattelsen i din chatthistorik om du vil titta
tillbaka pé den senare.

(a) Initial messages about
story creation and goal

Chattbot

Nar du skapar din beréttelse far du vélja pa fyra
alternativ, eller skriva in ett eget alternativ i
rutan har nedanfor.

Chattbot

Lycka til! --- Detta &r Robin. Robin ska brja en
ny vecka skola idag. Hur kénner Robin infér
dagens lektioner?

Du har plats 15 i kén

Skriv ditt svar har...
>

(c) Introducing the story about
Robin, ending with a question
and reply alternatives.

Gé till nasta lektion

Robin samlar ihop sina saker och gar till nasta
lektion. Det r spraklektion och Robin tycker om
sprék. Vad hoppas Robin pa?

Jag behover mer Jag kan inte komma p&
information nagot
Jag &r oséker Fortsétt gérma

Du har plats 15 i kén

Skriv ditt svar har.
>

(e) As an error handling solu-
tion, predefined default alter-
natives are shown when the
LLM fails to provide options
due to an error (e.g " I need
more information").

B s
Chattbot

Nar du kommer fram till en kurator sparas
berattelsen i din chatthistorik om du vill titta
tillbaka pa den senare.

Chattbot

Nar du skapar din beréttelse far du valja p4 fyra
alternativ, eller skriva in ett eget alternativ i
rutan har nedanfor.

Chattbot

Lycka till --- Detta ar Robin. Robin ska borja en
ny vecka skola idag. Hur kénner Robin infor
dagens lektioner?

(b) Follow-up message on how

to give input and find the story.

Peppad och nyfiken

Chattbot

Robin & peppad och nyfiken! Enligt schema
borjar dagens laxor med en matematiklektion.
Vad vill Robin gora for att vara annu mer beredd?

L:;::;g‘"‘": Fraga léraren om tips
; Prata med kompisar om
Py e incerlinch

Du har plats 15 i kon

Skriv ditt svar har.
>

(d) Continued story based on
chosen alternative which was
the first option. Queue status

is also visible in every step.
—

Robin tar fram Legosatet och borjar bygga. Det &
s roligt att skapa ndgot nytt! Nar Robin ar fardig
med bygget, vad vill Robin gora?

avsluta

Du har nu plats 1i kon och kommer kopplas fram
till en kurator. Tack for att du ville skapa en

berattelse med mig!e Kom ihag att du kan hitta
din berattelse under chatthistorik nar samtalet ar
Gver.

Du har plats 1 kén

Skriv ditt svar har.

(f) The queue place becomes
one and counselor connec-
tion message appears, ex-
plaining the option of reach-
ing the story under chat his-
tory after the counselor con-
versation ends.

Figure 4: An example flow of user interaction in the Hi-Fi

prototype in original language.



Smarter Waiting: Understanding and Enhancing Children’s Queue Experience in Digital Chats with Al-Powered Storytelling HAI ’25, November 10-13, 2025, Yokohama, Japan

--- Detta ar Robin. Robin vaknadeRISFEE, (B4

:;ﬂ;ig!mﬁ RobinBESBEREE, TRUE Robin bestimmer sig fér att ta det lugnt och bérjar

lasa en bok. Det ar ett bra sétt att avslappna efter

samtalet. Vad hander efter att Robin har last en
stund?

Ga uti trédgarden Rita en teckning
Gor en spontaneously
Gles IPriends Baka en ostkaka

(2) (b)

sz
Smutsa pa kladerna G4 ut och spela

Figure 5: Examples of Performance Errors of Qwen 72B with
extra

All models correctly handled inappropriate input by redirecting
the story in a safer direction. For example when the user entered
"To hurt someone”, Qwen 72B responded: "I understand that you
feel frustrated. Let us find a more positive way for Robin to go", and
continued the story by asking what Robin would like to do at school,
offering the alternatives: "Read a book", "Draw", "Play a game", and
"Help a friend".

The final evaluation of the Hi-Fi prototype involved feedback
from three children, who completed a short questionnaire after
each scenario. While no statistical analysis was conducted due
to the limited sample size, descriptive observations point to an
enhanced waiting experience, with children reporting greater en-
joyment when interacting with a storytelling conversational agent.
As illustrated in Figure 6a, the storytelling agent-enhanced scenario
received a higher average enjoyment rating (M = 4) compared to
the scenario without the agent (M = 2). Similarly, children reported
greater feelings of curiosity and excitement in the agent condition
(Figure 6b. In contrast, negative emotions such as frustration, con-
fusion, anxiety, and especially boredom were rated higher in the
absence of the agent. This trend was further reflected in responses
to the MSBS boredom scale, where all items received higher mean
scores when the agent was not present (Figure 6c.

The children also indicated that time seemed to pass more slowly,
they had more difficulty staying focused, and they felt more impa-
tient in the non-agent condition.

"Yes, I think it went, it felt like it went faster when I chatted with
the bot, I think." - CH02, age 16

"So it feels different in the current system and it feels a little bit
longer." - CH04, age 10

"A bit slower maybe. When I used the current system" - CH06, age
16

However, when asked to estimate their perceived waiting time
using the questionnaire, all three children selected the same time
interval, 3—-5 minutes, regardless of whether the interactive element
was present or not (Figure 6d).

5 Discussion

This study contributes to ongoing research in Human-AI Interac-
tion (HAI) by exploring how large language model (LLM)-based
storytelling agents can enhance children’s experiences in support-
ive digital queues. Previous studies have shown that conversational
agents can reduce perceived waiting time and increase engagement
through dialogue-based time fillers [1]. Our findings extend this
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Mean Responses to User Engagement ltems

1 .
0

Waiting in the chat was fun Iwould recommend a friend to use the chat

m With storytelling conversational agent  m Without storytelling conversational agent

()

Mean Scores of EpistemicallyRelated Emotions

0 I I I II

Curious Excited Frustrated Bored Confused  Surprised Anxious

-

While waiting in the chat, | felt...

m With storytelling conversational agent  m Without storytelling conversational agent

(b)
Mean Boredom Scores (MSBS)

0 II II II II

Time passed slowly as It was difficult to stay |feltimpatientwhile ~ While waiting in the
Iwaited inthe chat  focused in the chat waitinginthe chat  chat, | started thinking
about other things

N

-

m With storytelling conversational agent  m Without storytelling conversational agent

(©

Perceived waiting time

N

Amount of children

Lessthan 2
minutes

3-5 minutes 6-8 minutes 9-11minutes  12-15 minutes

m With storytelling conversational agent  m Without storytelling conversational agent
(d)

Figure 6: Evaluation results of prototype testing with and
without a storytelling conversational agent
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work by highlighting how interactive storytelling can further pro-
mote emotional expression and reflection during these transitional
moments.

In line with findings by Santos et al. [45] and Abbasi et al. [1] ,
children in our study used the agent both as a source of distraction
and as a space for emotional expression. This supports the argument
that Al-powered storytelling, even when not explicitly targeting
wellbeing, can encourage safe emotional exploration and cognitive
engagement.

Designing for Child Trust and Transparency. Our results echo
prior work emphasizing the importance of Al transparency [8].
Given that children may anthropomorphize or over-trust Al sys-
tems [29], it is critical that agents clearly signal their artificial
nature. Embedding visual and textual indicators of Al presence (as
indicated by a robot figure in our prototype) helps build accurate
mental models and supports emerging efforts in Al literacy for
young users.

Balancing Safety with Autonomy in Story Creation. Prior stud-
ies have raised ethical concerns about open-ended Al interaction
with children, especially regarding unsafe content [26]. Our ap-
proach, which used prompt engineering and limited input options,
demonstrates how child autonomy and safety can be balanced in
co-creative Al systems. These design choices show how LLM con-
straints can be harnessed productively in HAL

Language Adaptation in Child-Al Interaction. Our results show
that models such as Qwen 72B exhibited poor handling of Swedish,
reinforcing the importance of context-aware model evaluation. Fu-
ture child-Al systems must ensure not just linguistic fluency, but
also cultural and developmental appropriateness.

Participatory Al Design with Children. This study reinforces the
value of participatory, child-centered design in Al development [33].
By integrating children in both the ideation and evaluation phases,
the project followed best practices in ethical child-Al co-design with
guidance from licensed counselors. Such methods are essential in
ensuring that child-Al systems are both usable and developmentally
aligned, particularly in sensitive contexts.

Limitations and Future Work. This study is limited by the small
participant pool, which reduced statistical power and constrained
the ability to draw firm conclusions about preferences for the sys-
tem with the agent. Nevertheless, the qualitative insights from
the three children involved provide valuable early-stage design
guidance. Future research should recruit a larger and more diverse
sample to strengthen validity, enable subgroup comparisons (e.g., by
age, gender, or prior experience), and test cross-cultural applicabil-
ity. It would also be valuable to explore multimodal enhancements
such as visual storytelling or game integration, and to conduct
longitudinal studies to assess whether LLM-based agents influence
children’s quit rates, emotional readiness, and outcomes in real
support sessions.

6 Conclusion

This paper explored how Al-powered interactive elements, specifi-
cally a storytelling conversational agent, can enhance children’s
experiences while waiting in digital chat queues. Using an iterative
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Design Thinking Process, the study identified key design and func-
tional requirements to maintain engagement, reduce boredom, and
shorten perceived waiting time.

In the first iteration, a Lo-Fi prototype was developed based on
research, counselor input, and child interviews. Insights empha-
sized the need for safety, transparency, creativity, and emotional
expression. The second iteration involved a Hi-Fi prototype featur-
ing an LLM-based agent. Among the tested models, Llama 8B and
70B showed better Swedish language performance than Qwen 72B.
User evaluations revealed that the agent helped children feel more
engaged and less bored while waiting.

The findings show that conversational agents has a potential
to support engagement and emotional expression for children in
digital chat environments.
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A Questions for counselor interview
This section presents the questions asked at the counselor interview.

(1) How long have you been working as a counselor in digital
chat support for children?

(2) Can you describe your typical interactions with children in
the chat system?

(3) What are the biggest challenges for you as a counselor in
managing chat queues?

(4) How do children usually react to having to wait in the queue?
Do you see signs of frustration?

(5) Do you often receive complaints from children about long
waiting times? How do you respond to them?

(6) Have you noticed any other behaviors (for example, chil-
dren leaving the queue after sending multiple messages) that
indicate they struggle with waiting?

(7) What factors do you think lead to children feeling more
engaged while they wait?

(8) Do you think interactive elements could have a positive
effect on children’s emotions before their conversation with
a counselor begins? Why or why not?

(9) Would it be useful for you if Al could collect some basic
information (for example, why the child is contacting the
chat) before the child is connected to a counselor?

(10) Would you like any AI tools that help counselors, such as
summarizing chats?

(11) Are there any sensitive topics or concepts not to involve in
specific groups?

(12) If you could design the best queue experience for children,
what features would you include?

(13) Do you have any other suggestions on how the queue expe-
rience for children can be improved?

(14) What are your thoughts on using Al-powered interactive
elements to improve the queue experience?

(15) Do you think Al-powered elements (for example, conversa-
tional agents or games) could help improve the queue ex-
perience, for example, reduce frustration for children while
they wait? Why or why not?

(16) How do you think Al could complement (or not) your work
as a counselor?

B Questionnaire statements

This section presents the statements included in the questionnaire,
where children rated each statement on a 1-5 Likert scale labeled:
strongly disagree, disagree, neither agree nor disagree, agree, and
strongly agree. The only statement not rated using these labels was
Question 8, which was answered by selecting one of the provided
time intervals.

(1) Waiting in the chat was fun

(2) Time passed slowly as I waited in the chat

(3) It was difficult to stay focused in the chat

(4) Ifelt impatient while waiting in the chat

(5) While waiting in the chat, I started thinking about other
things

(6) While waiting in the chat, I felt...
e Curious
e Excited
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e Frustrated

e Bored

e Confused

e Surprised

e Anxious

(7) I would recommend a friend to use the chat

(8) For how long do you think you waited in the chat?
e Less than 2 minutes

3-5 minutes

6—8 minutes

9-11 minutes

12-14 minutes

15-17 minutes

More than 18 minutes

Open ended Questions:

(1) Did the waiting time feel different when you used the chatbot
compared to when you did not? If so, how?

(2) Do you have any suggestions on how to further improve the
queue experience and the chatbot?
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