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Abstract. This iLEAD paper examines the use of Generative Al in Roblox to enhance problem-
solving skills in pre-service teachers through immersive learning environments. It discusses
qualitative research on designing personalized learning experiences using Generative Pre-trained
Transformer (GPT) 4.0 to generate realistic Non-Player Character (NPC) dialogues within a 3D
game setting. This paper highlights the value of immersive learning, the worth of collaborative
diversity, and the iterative development of GenAl characters. Conclusions regarding the importance
of project planning and customized learning designs are briefly explained, and future research
directions and potential limitations are noted, offering insights for immersive learning practitioners.
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1 Introduction

This paper explores the innovative integration of generative artificial intelligence (GenAl) within Roblox to create
immersive learning environments that enhance pre-service teachers' problem-solving skills. We aimed to present
the design, development, and collaborative processes involved to uncover how engaging and personalized learning
experiences can be crafted through a 3D game platform employing GenAl. Immersive learning environments
provide realistic and engaging experiences by fostering the sense of immersion through visually-enriched media,
such as 3D simulations, games, or virtual reality [1-3]. Among those highly interactive media, 3D game platforms
are recognized as an effective medium to boost individuals' immersive learning by offering both realistic
technological advances and dynamic personalized environments [4-6]. When designing and developing this
environment, the co-designing process with practitioners has been essential [7-10]. Involving practitioners in the
design process provides insights into practical applications, thus enhancing the likelihood of achieving the goal
of immersive learning [9, 11]. Despite its significance in the design of immersive learning environments, there is
a lack of empirical attempts to portray how practitioners are involved in their design and delivery. In alignment
with the context of this paper, the overarching research questions of this study are as follows:

a) How can generative Al be integrated into Roblox to enhance pre-service teachers' problem-solving skills

through immersive learning environments?
b) What implications does this integration have for its design and development process?

2 Methods and Context

This qualitative research examines the design process of a simulation development project undertaken by
educational technology researchers for pre-service teachers. The goal of the simulation is to enhance the problem-
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solving experiences of pre-service teachers. To ensure the simulation's efficiency, Generative Pre-trained
Transformer (GPT) 4.0 is employed to generate natural utterances for student Non-Player Characters (NPCs).
Throughout these processes, the researchers conducted group organization, project planning, simulation
development, usage evaluation, and modification. They collected and synthesized various data, such as meeting
logs, experiment logs, and different under-development versions of the simulation, demonstrating its development
process.

3 Findings

3.1 Map and Object Design

When designing and developing the map and objects (see Fig. 1), the researcher followed three steps to implement
the practices: 1) relying on their own experience and knowledge as a teacher, 2) referring to a variety of materials,
and 3) collaborating with other practitioners. The researcher's experiences as an elementary school teacher were
instrumental in selecting elements that made the map resemble a real school and classrooms. Moreover, the
researcher applied specific own empirical strategies, such as using examples for conversations with generative
agents and incorporating objects that enrich learning contexts. During the map and object development process,
the researcher overcame their initial inexperience in Roblox design and made significant efforts to become
proficient with the Roblox system through YouTube tutorials, community engagements, and article reviews.
Lastly, the researcher collaborated with other practitioners to design learning support that guided the aligned
learning goal: how to communicate effectively with generative agents.

Fig. 1. Map (left) and Object (right) Design.

3.2 Persona Design

The researchers designed a group of personas to develop naturalistic interactions of GenAl-enhanced virtual
characters. The persona is employed to provide the background information about the student NPCs to the GenAl,
enabling it to produce utterances that are consistent yet adaptive. The approach relied on three important factors:
1) accessibility to repeated experiments employing GenAl; 2) usage of expertise as a practitioner; and 3) opinion
exchanges and interactions among researchers. During the construction of the NPC persona prompts, the
researcher iteratively evaluated and revised the prompts, which are sets of orders and explanations structured to
clearly provide the meaning of the persona and instructions to the GenAl. These experiments were based on the
students’ understanding of a researcher as a practitioner. Furthermore, the researcher who created the persona
prompts requested comments from other researchers to reduce biased assessments of the speech generated using
the persona prompts.
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Fig. 2. Persona Design.

3.3  Scenario Design

The development of these immersive environment simulations was conducted in a dynamic manner. The
immersive simulations were linked to pre-planned content and procedures, as well as specific learning scenarios.
The instructor guided the immersive simulation environment before learning, conducted a preliminary question
and answer session, and provided a printed guide. In addition, while performing the simulation, the learners were
provided with a sheet presented in Google Docs, which they had to fill out in a given sequence of tasks. This
allowed them to engage in learning without getting lost, and the clear assignment instructions ensured they were
not distracted by anything other than the task problem.
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Fig. 3. Scenario Design.
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Discussion

This study offers practical approaches for practitioners who design and develop immersive learning environments,
articulating the researchers' experiences in implementing the processes. Researchers consistently collaborated to
facilitate the sharing of opinions, expertise, and resources. Furthermore, they promoted feedback through diverse
perspectives and enhanced the project's efficiency. Comprehensive examination should be undertaken through the
development of guidelines and project management for researchers-practitioners. Further investigation focusing
on the roles of researchers is suggested, and projects that incorporate the factors identified might reveal significant
contributions to various research settings, such as teacher education programs, immersive learning environment,
and personalized learning support agent.
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