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Abstract

Serious games are increasingly being considered in several fields, of-
fering opportunities that traditional methods cannot easily replicate.
In this perspective, Large Language Models (LLMs) and social robots
have begun to be considered as means to enhance engagement and
user experience in serious games: the former by generating con-
tent tailored to users’ specific needs, and the latter by exploiting
their embodiment and reinforcing feedback through speech and
animations. We investigated the entertainment potential of two
personalised serious games that combine an LLM and a humanoid
robot in a science outreach setting. The games, deployed through a
Pepper robot, used GPT-4o support in order to personalise a collab-
oratively created story and a quiz game based on users’ information
and choices. Analysis of user ratings and qualitative feedback from
33 users indicates that games combining LLM-based personalisa-
tion and interaction with a humanoid robot were well-received,
offering an entertaining and enjoyable experience.

CCS Concepts

« Human-centered computing — Human computer interaction
(HCI); HCI design and evaluation methods.
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1 INTRODUCTION

Over the last two years, LLMs have begun to be considered [13, 15]
in serious games development for different purposes. Their capa-
bility to generate content and tailor it to users’ specific needs has
been applied in applications such as storytelling [7], personalisa-
tion [1], and game difficulty balancing [16]. These applications
may improve engagement and UX by proposing interactions that
adapt content to make learning or rehabilitation more engaging,
stimulating and suitable for users than traditional methods. At the
same time, social robots have also been considered in serious games
to make game activities more engaging and pleasurable than con-
ventional devices, thanks to features such as embodiment, speech,
animation and multimodal interaction [5, 6, 8, 10] However, while
these technologies have been involved with positive effects on en-
gagement and UX, their combined use in serious games remains
underexplored. To better understand the potential of such a combi-
nation, we present a solution that delivers LLM-based serious games
through a humanoid robot, along with the user feedback received.
The application was proposed in a science outreach setting (the
European Researchers’ Night in 2025), during which many research
results were proposed to the visitors. The entertainment potential
of combining Al-driven personalisation with human-robot inter-
action in serious games is discussed through an analysis of users’
ratings and feedback received via semi-structured interviews.

2 RELATED WORK

Due to their potential for generating content adapted to users’ pref-
erences and specifics, LLMs are increasingly being considered in
several personalised serious games aimed at education, empow-
ering both students and teachers with adaptive tools tailored to
students’ needs. For example, Bonetti et al [1] considered GPT-
3.5 in a framework for adapting the content of quizzes according
to a user model based on the student’s performance in previous
interaction. In this work, teachers can adapt the content of the
serious game to align it with the educational goal. For the same
purpose, Camilleri and Camilleri [3] applied the LLM in a serious
game intended to assist both teachers and students: they used
GPT-3.5 Turbo for generating quizzes, balancing difficulty based
on previous results, and providing explanations for incorrect an-
swers. Adaptive difficulty is another task for which LLMs have been
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Figure 1: a) System architecture diagram. b) Game session at the science outreach.

considered in serious games. Volden et al. [14] exploited an LLM
to generate rules that balance the difficulty of a serious game for
children based on narratives and quizzes. Creating narratives rep-
resents another emerging approach in LLM-based games to make
educational activities more entertaining for learners. For example,
GPT was used in a narrative game for adolescent health education
[12] to generate dialogues, with guidelines describing the game’s
narrative and mechanics. Other contributions further expanded the
application of narration by allowing users to co-create stories with
the LLM. For example, two visual novels [7, 9] have been presented
that allow users to influence the narrative by choosing between
different dialogue options. Consequently, we decided to expand the
collaborative narration approach by utilising an LLM to generate
stories and quizzes, whose content is adapted to users’ choices and
personal preferences.

3 THE GAME PLATFORM

We designed and developed two personalised serious games for a
Pepper humanoid robot, whose content is generated using GPT-4o.
The application starts with a brief interview to ask the users their
age, their favourite narrative genre, and, depending on whether
the user is a minor or an adult, a hobby (e.g.: sports, tv series, or
other personal interests) or a personal memory (e.g.: memories
about their travels, family, job, or other significant information).
The content of the two serious games is adapted to the requested
information.

In the Memory Story Quiz game, the LLM is involved in story-
telling and quiz generation. At the start of the game, the LLM starts
creating a short story inspired by the narrative genre and the shared
information. The story is then co-created with the user, who can
influence the outcome by selecting one of three possible choices
proposed by the LLM in five subsequent decision points. After
selecting an option for each decision point, the story concludes,
and the player is asked to answer three quiz questions based on the
textual information composing the story.
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In the Real Event game, the LLM generates three general culture
questions based on the information the participant shares. The
user’s age is considered in balancing the difficulty of the questions
(general-purpose questions for minors, and more specific ones for
adults).

Each serious game is handled by GPT-40 via a prompt that em-
ploys three prompting techniques [11].

+ Role prompting: the LLM is asked to assume the role of a
playful robotic assistant.

» Decomposition: the main task is divided into several steps,
each one describing a phase of the game.

« Few-shot prompting: for each phase of the game, several
examples in JSON format are provided to guide the LLM in
generating coherent responses.

Both games are delivered via a Pepper humanoid robot, which en-
ables multimodal interaction via its touchscreen and speech recog-
nition, and provides reinforcing feedback through its speech and
body animations. Such feedback was mainly provided when users
entered an answer, depending on its correctness, to convey an emo-
tional state (for example, happiness when the answer was right,
sadness when it was wrong).

The system architecture is represented in Figure 1. The interac-
tion begins with the user entering their information, which is saved
in a database (step 1). This information is sent to GPT4-o (step 2),
along with the game prompts (step 3), to generate content for the
two serious games (step 4). User interaction is performed through
the Pepper robot (step 5), which delivers game content for voice
or tablet-based interaction, depending on the user’s preferences
(step 6). During the session, user inputs are forwarded to GPT-40
to advance the games (Step 7). When the session ends, results are
sent to the backend to store game time and the number of correct
and wrong answers for each game (step 8).

4 USER STUDY

The system was deployed in a science outreach setting to evalu-
ate the entertainment potential of personalised LLM-based serious
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games (see Figure 1). Visitors who wanted to interact with the
application were asked to play at least one game and to sign a con-
sent form beforehand, which informed them about the study, what
their participation involved, and how data were collected, used,
and protected. If the participant was a minor, a parent or a legal
guardian was required to sign the form. During the event, the game
system was played by 33 participants (16 female, 17 male) aged 6-76
(M = 18.09, SD = 17.25), with the majority being elementary school
students aged 6-10 (57.6%). Participants were asked to choose one
game to play. After their session, users were asked to complete a
semi-structured interview with three main questions: Q1 (“How
much did you like playing with the robot?”) to evaluate the enter-
tainment value of the game system on a 5-point scale, Q2 (“Which
aspects did you like the most and the least of the Al-generated
serious games?”) to gather positive and negative feedback on the
serious games, and Q3 (“Do you have other comments or sugges-
tions?”) to collect recommendations for further development.

5 RESULTS

The average session time was approximately 10 minutes. The anal-
ysis of quantitative data, including game time and users’ errors,
revealed no significant correlations among errors, game comple-
tion time, or participants’ age. The two-way ANOVA on game
completion time (F = 225.48, p-value: 6.35e-15) indicated that the
difference between the two games was significant, with Memory
Story Quiz requiring more interactions to create stories and quizzes
than Real Event. The user’s assessment (Q1) yielded a high mean
score and a low standard deviation (M = 4.24, SD = 0.70), indicating
that users found the robot application fun and entertaining. The
answers to Q2 and Q3 were analysed using a thematic analysis [2]
to identify strengths, weaknesses, and areas for improvement in the
current application. In particular, the thematic analysis revealed
the following recurrent themes in users’ responses.

Personalisation through LLMs: the most recurrent theme is per-
sonalisation, with fifteen participants appreciating how the content
of stories and quizzes is coherent and adapted to the information
shared at the start of the game. Users also appreciated the creativ-
ity and collaborative nature of the story generation, thanks to the
ability to influence the narrative through their choices.

Perception of the social robot: five participants commented on
Pepper’s movement and animations, with four of them appreciating
how the robot moved its body and hands. One participant, however,
commented negatively on its animations, judging the movements
in some cases to be too frequent and excessive. Two users also
commented positively on the robot’s behaviour, describing it as
funny and pleasant.

Interaction: six users reported interactions with the system,
with four commenting that the robot exhibited highly interactive
behaviour. Two users reported that they would have preferred voice
interaction over touchscreen (vocal interaction was deactivated due
to the noisy environment).

Criticism: Six users raised concerns about specific aspects of the
system, with three commenting that the content generated by a
single question was not coherent or relevant to the information
they had entered (an issue not reported by the other participants).
Two users commented on the answer speed, considering it too slow.
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Lastly, one user mentioned that during their session, the correct
answer was always generated in the same position, making the
experience feel more repetitive and predictable.

6 CONCLUSIONS AND FUTURE WORK

The results of the semi-structured interviews allowed us to under-
stand the strengths, weaknesses, and areas for improvement of the
proposed application in science outreach, as well as identify the
requirements for future work involving LLMs and HRI simultane-
ously. Personalisation was identified as the main factor required
for LLM-based generation in a serious game. Users appreciated
how the LLM adapted the game content to their memories and
personal interests, and how they could modify the narrative out-
come with their input. This feedback suggests that designing the
game prompt by indicating the relevant subtasks and providing
few-shot examples permitted the LLM to generate personalised, yet
coherent and relevant content. However, a small sample of users (3
out of 33 participants) reported that the LLM was not always able
to generate relevant responses, indicating that identifying more
specific requirements during the interview phase and in the game
prompt could further improve the coherence of the generated con-
tent. The behaviour and movements of the social robot, as well as
its interaction with participants, were also appreciated, indicating
that the robot was perceived as a positive agent in proposing game
activities. However, movements and animations could be further
refined to convey a more natural behaviour.

This study has limitations regarding the duration of application
use and user heterogeneity. Since the system was primarily used
by elementary school students, and was evaluated positively by
most users, one possible future direction is to expand upon LLM-
based personalisation for cognitive stimulation [4] and childhood
education activities. Deploying LLM-based story and quiz tools
in education could make the learning experience more engaging,
enjoyable, and tailored to the specific needs and characteristics of
upper elementary school children.
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