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Abstract. Serious games (SG) have gained increasing attention in education due
to their capacity to enhance learner engagement. Recent advances in Artificial
Intelligence (AI), particularly Large Language Models (LLMs), offer new oppor-
tunities to support SG design and moderation through content generation. How-
ever, procedural guidance for educators on how to reliably integrate these models
remains limited, and LLMs introduce challenges such as hallucinations, factual in-
accuracies, and bias, highlighting the need for structured frameworks. This study
investigates how LLMs can be systematically employed to generate playable sce-
narios that support SG moderation. Following a Design Science Research (DSR)
approach, a business process model (BPM) artifact was developed and evaluated
iteratively through controlled experiments and expert interviews. The findings
suggest that LLMs can generate coherent and playable scenarios when guided
by a structured process model. Expert feedback emphasized limitations related
to creativity control and the need for empirical validation in classroom settings.
This study provides practical guidance for educators and contributes to a broader
understanding of AI integration in SG.
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1 Introduction

1.1 Background

In recent years, the integration of digital technologies into education has significantly re-
shaped teaching and learning [1]. Among these, Artificial Intelligence (AI) has emerged
as a transformative force enabling more interactive and personalized learning experi-
ences [2]. Large Language Models (LLMs), an instantiation of generative AI, have gained
particular attention in education due to their potential to support educators through
content generation, lesson planning, and personalized feedback [3].

Beyond conventional educational applications, LLMs can be leveraged in more in-
teractive didactical formats. One such format are Serious Games (SGs), which combine
gameplay with educational objectives to foster engagement and learning [4,5]. SGs may
take digital forms, such as virtual world, computer, or web-based games, and non-digital
forms, such as board games or LEGO-based activities [6]. They are applied in diverse
domains including healthcare, defense, politics, education, and culture [7]. The useful-
ness of SGs depends substantially on effective moderation, defined as the facilitation of
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gameplay through new challenges or game activities [8]. In this research, SG modera-
tion is conceptualized as the creation of playable scenarios that define game rules and
challenges. The board-based 3LandSpiel serves as use case.

1.2 Problem Statement

Even though the integration of AI into SG design and moderation is a promising emerg-
ing field, generative AI and LLMs exhibit notable limitations, including bias, factual
inaccuracies, and hallucinations [9,10,11]. Hallucinations refer to instances where the AI
produces information that is fabricated or inconsistent with the provided input [12]. Hum-
ble [11] argues that AI tools often require multiple attempts to generate suitable output
and that ethical and legal concerns remain associated with their use. Colado et al. [9]
confirm that despite its potential, generative AI can produce inconsistencies in output
accuracy, raising concerns about the reliability and educational integrity of generated
content.

Prompt engineering, defined as the design and refinement of prompts to steer LLM re-
sponses towards accuracy, relevance, and usability, therefore plays a significant role [13].
Chen et al. [13] demonstrate that the precision and format of a prompt directly im-
pact the quality of the generated response. Humble [11] clarifies that AI tools perform
more effectively when used iteratively with refined prompts and richer context. Capec-
chi et al. [14] further stress that well-crafted prompts are determinant for meeting the
educational goals of a SG. However, while these studies acknowledge the importance of
structured prompting, none provide a reusable procedural framework tailored to educa-
tors without technical expertise. This gap leads to the following research question:

How can LLMs systematically generate playable scenarios to support the moderation
of board serious games by means of structured guidance?

This study contributes to the development of structured guidelines for the use of
LLMs in SG moderation. The focus is set on generating playable scenarios, which are
understood as written descriptions outlining how a SG can be played to achieve a specific
learning objective, specifying rules, player roles, and material use. The research explicitly
aims for systematic scenario generation in the sense that the process follows a controlled
and reproducible method.

2 Background and Related Work

2.1 Literature Review Search Strategy

A systematic literature review was conducted to examine the current state of research
on the use of AI in SGs. Relevant studies were identified through searches across four
academic databases: Web of Science, Scopus, IEEE Xplore, and ERIC. Search strings
combining terms such as “artificial intelligence”, “serious games”, “educational games”,
and “game-based learning” were applied. The review focused on English-language studies
published from 2023 onward to capture applications of AI following the emergence of
ChatGPT. Following predefined inclusion and exclusion criteria, 13 publications were
selected and synthesized.

2.2 Serious Game Design

Generative AI and LLMs have been employed in various aspects of SG design, acting
as co-creative partners to support and enrich the creative process. Studies show that AI
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can assist SG design by taking on the role of a teacher or providing technical support for
content generation [9,10,15].

Colado et al. [9] and Jost [15] describe how LLMs can automatically generate feedback
and character dialogues. Gatti Junior et al. [10] explore the use of AI to create dynamic
scenarios that respond to player choices. Beyond ideation, Colado et al. [9] demonstrate
that generative AI can reduce manual work in early game design by automating tasks
such as writing narratives and creating visual assets. Humble [11] confirms these findings,
noting that AI can also generate graphics and in-game audio. Across these works, AI is
framed as a creative partner capable of enriching design processes, though its effectiveness
depends on thoughtful prompting [9,10,15].

2.3 Serious Game Moderation

In addition to SG design, LLMs have also been leveraged to adapt and moderate game-
play. This includes providing real-time, personalized feedback to players [16], adjusting
difficulty levels based on performance [14], and generating new in-game challenges to
maintain motivation and flow [8,17]. Collectively, these approaches demonstrate how
generative AI contributes to more responsive, immersive, and effective learning experi-
ences within SGs. Nevertheless, integrating AI into SGs remains challenging due to the
inherent complexity of both domains.

The selected studies converge on the view that the role of AI in SG design and mod-
eration is one of augmenting human work rather than replacing it, and that ensuring
consistent outputs remains difficult due to bias and hallucinations [9,10,11]. AI can ac-
celerate ideation, generate diverse content, and personalize interactions, but only when
embedded in a structured framework ensuring consistency, playability, and alignment
with learning objectives. However, no study currently offers a repeatable and validated
framework for using AI to create scenarios for SG moderation.

3 Methodology

This study followed a Design Science Research (DSR) methodology, suitable for address-
ing practical problems through the creation and evaluation of artifacts [18]. A pragmatic
research philosophy and abductive approach were adopted, combining theoretical insights
with empirical evaluation. The research was conducted in two iterative DSR cycles.

The first cycle, the Formative Design cycle, translated requirements from the system-
atic literature review into an initial process model artifact. To identify the most effective
prompt structure, 15 controlled experiments were conducted using ChatGPT and the
3LandSpiel as a use case. Each experiment consisted of a prompt formulated by the re-
searcher, varying in prompting technique (zero-shot, few-shot, or Chain-of-Thought) and
input composition. The resulting scenarios were qualitatively evaluated by the researcher
against predefined criteria: coherence, consistency, and structural clarity. Findings were
consolidated into a generalizable prompt template integrated into the artifact.

The second cycle, the Refinement and Validation cycle, refined the artifact based on
experimental findings and assessed it through five semi-structured expert interviews with
specialists from education and computer science. Prior to each interview, experts inde-
pendently applied the process model using the 3LandSpiel as a reference case: they filled
in the prompt template, executed it in ChatGPT, and evaluated the generated scenario.
During the subsequent one-to-one interviews, experts were asked to reflect on this hands-
on experience along two dimensions: usability, assessing how clearly and intuitively they
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could follow the process model, and usefulness, assessing whether the generated scenario
was of sufficient pedagogical quality. Semi-structured interviews were chosen over sur-
veys to allow follow-up questions and capture nuanced feedback on the artifact’s practical
applicability [19].

4 Results

4.1 Use Case: The 3LandSpiel

The use case employed in this study was the 3LandSpiel, a board-based SG developed
to address cross-border and sustainability-related challenges in the Upper Rhine region
encompassing France, Germany, and Switzerland. The game fosters intercultural dialogue
and raises awareness of sustainability issues in classroom environments. It emerged from
interdisciplinary student discussions during the 2024 Spring School and was developed
in collaboration with FHNW School of Business, Regio Basiliensis, and the University of
Basel [24,25]. Players take on fictional stakeholder roles on a physical board representing
the tri-national region, negotiating and resolving sustainability challenges collaboratively.

4.2 First Design Cycle

Process Model Approach. To answer the main research question, it was necessary to
identify an approach that brings structure to the use of LLMs, enabling reliable and
reproducible outputs. Process modeling offered such an approach, as it provides a formal
structure to guide and organize work execution [20]. According to Van Der Aalst [21],
process models offer a structured representation of system behavior supporting trans-
parency, monitoring, and iterative improvement.

A structured process model was therefore assumed to facilitate the systematic use
of LLMs to generate playable scenarios. By following a standardized process model,
educators could apply a reproducible procedure to scenario generation, even when the
game context differs. While the non-deterministic nature of LLMs means that outputs
may vary across runs, the process model ensures that the steps, inputs, and evaluation
criteria remain consistent and transferable.

Prompting Techniques. As this study focused on enabling educators to use LLMs without
requiring technical expertise, only intuitive prompting techniques were considered. Three
were selected: zero-shot prompting (a well-defined task description without examples),
few-shot prompting (a small number of examples to guide output), and Chain-of-Thought
prompting (step-by-step reasoning to improve coherence) [22].

Input and Output Modalities. Inputs were inspired by the SG characteristics of Ben
Amara et al. [23], simplified to reduce complexity. The instruction component comprised
the LLM role, a description of the board SG and its purpose, and the generation task.
The context component comprised the physical board and materials, the target audience,
and the learning objective.

Expected LLM outputs comprised: the gameplay (scenario context, storyline, rules,
material usage, winning/losing conditions); stakeholders and roles (fictional player roles);
interaction type (collaborative, competitive, role-play, or problem-solving); and structure
and duration (time schedule with phases and rounds).
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Design Requirements. Ten design requirements were derived from the identified prompt-
ing techniques, defined inputs, and expected outputs. They guided artifact development
and reflect expected behaviors of the process model, grouped into four categories: Struc-
tural Clarity, Core Functional Capabilities, Adaptability and Iteration, and Usability
(Table 1).

Table 1. Design Requirements for the Artifact (“The process model shall . . . ”).

Category ID Requirement Evaluated in

Structural
Clarity

R-1 clearly specify the steps guiding educators in
generating playable scenarios with an LLM.

Experiment &
Interview

R-2 define the necessary inputs educators need to
provide.

Experiment

R-3 clearly distinguish the roles and responsibili-
ties of the educator and the LLM.

Interview

Core Functional
Capabilities

R-4 guide the generation of scenarios that are
structured, coherent, and consistent.

Experiment

R-5 enable educators to systematically use LLMs
to generate scenarios.

Experiment

R-6 help ensure that scenarios are playable and
align with the learning objectives.

Interview

Adaptability
and Iteration

R-7 allow iterative refinement of the LLM output,
enabling educators to adjust scenarios.

Interview

R-8 be applicable and generalizable for every type
of board SG.

Interview

Usability
R-9 be easy to understand and usable by educa-

tors.
Interview

R-10 present information and steps in a visually
clear and organized manner.

Interview

Experiments. To identify the most effective prompt content and prompting technique,
15 experiments were conducted. The results indicated that zero-shot prompting produced
the most effective outputs, as it consistently yielded structured and coherent scenarios
while also being the easiest and most intuitive technique for educators to apply. The in-
sights gained from this experimental phase were consolidated into a generalizable prompt
template (see Fig. 1).

The tentative process model developed during the first cycle incorporated two sepa-
rate swimlanes for the LLM and the educator. The educator was required first to define
the instruction, then to specify the context, and finally to write the prompt according
to the chosen prompting technique. Since the optimal prompt structure could only be
determined through experimentation, the resulting artifact was designed as a high-level
process model. It outlines the main steps required for scenario generation, specifies the
SG characteristics the educator must provide, defines the expected output, and integrates
an iterative loop for prompt refinement.
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Instruction: You are an expert in generating playable scenarios for the moderation
of a board serious game. Please generate a playable scenario for this board game
according to the following information.

Context

Serious game name and purpose: [description of the game and its purpose]
Description of the board and game material: [description of the board, game pieces,
and other physical elements]
Learning objective: [thematic topic to learn and discuss about]
Target audience: [description of the target audience and number of participants]

The scenario should be structured like this:
Scenario Overview – Duration – Game set-up – Roles and grouping – Gameplay
phases – Learning outcomes – Facilitation tips – Debrief

Fig. 1. Prompt Template.

4.3 Second Design Cycle

Artifact Refinement. The refined artifact represents a structured and iterative pro-
cedure guiding educators from defining the game context to validating a final scenario
for classroom implementation. Key refinements included integrating the standardized
prompt template as a data object within the process model, embedding generic elements
such as the instruction and expected scenario structure directly into the template. As a
result, educators need only provide context-specific information: the game description,
available materials, target audience, and learning objectives.

The refined model further improves usability by enabling educators to complete the
prompt template through a fill-in approach and execute it directly within an LLM in-
terface. As prompt refinement is highly context-dependent, defining a fixed interaction
flow was neither realistic nor feasible. Instead, reflective evaluation questions were in-
corporated to guide educators in assessing and iteratively refining generated scenarios,
addressing dimensions such as coherence, playability, alignment with learning objectives,
the presence of potential hallucinations, and appropriateness of complexity and duration.

Expert Interview Results. The evaluation phase assessed the usability and useful-
ness of the refined process model through semi-structured expert interviews, as these
dimensions are central for evaluating artifact effectiveness in DSR [26,27].

Usability focuses on the ease with which users can understand and interact with an
artifact [27]. Experts consistently described the process model as clear, structured, and
easy to follow. The step-by-step guidance and integrated prompt template were perceived
as particularly helpful. The reflective evaluation questions further enhanced usability by
providing concrete criteria for assessing scenario quality. However, some experts noted
that BPMN notation may not be intuitive for all educators and suggested a more didactic
representation for school contexts.

Usefulness evaluates the practical value of the artifact [26]. Experts agreed that the
process model successfully supported the generation of coherent scenarios aligned with
the chosen learning objective, offering new ideas for gameplay. Nevertheless, experts
emphasized that generated scenarios were not immediately playable and required iterative
refinement. Aspects such as time management, realism of game mechanics, and effective
use of game materials could not be fully optimized by the LLM alone.
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Final Refinement. Usability was further improved by adding more explicit guidance
on how to evaluate generated outputs, as experts had criticized the difficulty of assessing
scenario quality. To this end, a scenario quality evaluation checklist was developed and
included within the process model as a data object.1 A playtest loop was added to
emphasize that scenarios should be tested in practice before final validation. The final
artifact is presented as Fig. 2.

Fig. 2. Final Artifact: Process Model for LLM-Supported SG Scenario Generation.

The usefulness of the model was assessed as good, although it was regarded as still
under development. Experts saw it as a promising starting point that fosters creativity
in scenario creation.

Review of Design Requirements. The evaluation indicated that the artifact fulfilled
the majority of design requirements. Eight of the ten were fully met: the process model
provided clear structural guidance, defined necessary inputs, and enabled reproducible
generation of coherent and consistent scenarios, supported by the iterative refinement
loop and evaluation checklist.

Two requirements were partially met. R-6, concerning the immediate playability of
generated scenarios, was only partially satisfied, as scenarios required further iterative
refinement and classroom testing before they could be considered fully playable. R-9,
concerning ease of use for all educators, was partially met due to concerns about the
accessibility of the BPMN notation for non-technical users.

5 Discussion

The results demonstrate that LLMs can generate coherent and structurally sound SG
scenarios when guided by a structured process model. This aligns with prior research
positioning generative AI as a creative partner in educational design [9,10,15]. The pro-
cess model operationalized the use of LLMs for SG moderation, translating abstract
prompting principles into a concrete, reproducible workflow for educators.

1 This checklist includes dimensions such as the validity, clarity, pedagogical fit, and engage-
ment value of the scenario. It suggests possible refinement actions for each category. The
process model and checklist are publicly available at https://drive.switch.ch/index.php/s/
ZVO87lMI4MZFMSs.

https://drive.switch.ch/index.php/s/ZVO87lMI4MZFMSs
https://drive.switch.ch/index.php/s/ZVO87lMI4MZFMSs
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The experimental results indicate that zero-shot prompting, when supported by a
well-structured input template, is sufficient to produce coherent and pedagogically aligned
scenarios. This is consistent with Chen et al. [13] and Humble [11], who argue that prompt
precision and richer context improve LLM performance. The restriction to user-friendly
prompting techniques reflects the practical reality that educators typically lack advanced
technical skills [9,14].

However, the finding that generated scenarios were not immediately playable high-
lights a fundamental limitation: LLMs lack grounded knowledge of specific physical game
components and the experiential understanding of real classroom dynamics. This extends
the discussion of Gatti Junior et al. [10] and Bonetti et al. [16], who acknowledge the
difficulty of generating contextually grounded game content through AI alone. Achieving
playability requires nuanced pedagogical judgment, which remains a distinctly human
competence, and BPMN accessibility for non-technical users is an open challenge in
process modeling adoption. Both suggest that integrating LLMs into SG moderation is
best conceptualized as a human-AI collaborative process rather than a fully automated
pipeline.

From a theoretical perspective, this research contributes to the literature on AI-
supported SGs by demonstrating that a process model artifact can serve as a practical
instrument for managing LLM limitations, including inconsistent outputs and halluci-
nations. It further contributes to the DSR literature by providing a concrete example
of how iterative artifact development and multi-method evaluation can yield practically
useful and theoretically grounded results.

6 Conclusion and Future Work

This paper investigated how LLMs can be systematically employed to support SG mod-
eration through scenario generation. A structured process model was proposed and eval-
uated through two iterative DSR cycles combining controlled experiments and expert
evaluation, addressing the absence of procedural guidance for educators.

The findings show that embedding LLM usage within a structured process supports
coherence, consistency, and pedagogical alignment of game scenarios. Simple prompting
techniques, particularly zero-shot prompting, can be effective when supported by clear
input specifications and evaluation guidance. At the same time, generated scenarios con-
sistently required iterative refinement before classroom implementation, underscoring the
importance of human judgment.

The study has several limitations. The evaluation relied on five expert interviews
rather than empirical classroom testing. The artifact was validated using a specific board-
based SG, which may limit generalizability. Additionally, the study focused on user-
friendly prompting techniques, excluding more advanced approaches that may further
enhance output quality.

Future research should focus on empirical classroom studies to assess educational
value and playability in real learning environments. Further work could explore adapting
the process model to digital or hybrid SG formats, integrating more advanced prompt en-
gineering strategies, and developing simplified visual representations without BPMN no-
tation. Research could also investigate how educators can better articulate their creative
expectations, and how far LLMs can transform the game experience before creativity
begins to undermine learning objectives and playability.
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