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Abstract—The rapid development of generative artificial intel-
ligence (GenAI) is reshaping the game design and development
industry, creating an urgent need to prepare game developers
who can effectively apply GenAI in creative practice. However,
research on GenAI game development education remains limited,
particularly regarding how GenAI influences game developers’
creative agency during training. This paper presents a qualitative
study on 30 projects and reflection reports from a graduate
course, Artificial Intelligence-Generated Content (AIGC) Game
Development. We examine how GenAI shapes students’ creative
agency in AI-assisted game development, drawing on theories
of intrinsic motivation. Based on our findings, we propose a
framework for designing GenAI game development education
to help students become creators who can actively and critically
engage with GenAI.

Index Terms—Generative AI (GenAI), Artificial Intelligence
Generated Content (AIGC), Game Development Education, Cre-
ative Agency, Human–AI Collaboration, Intrinsic Motivation

I. INTRODUCTION

Generative Artificial Intelligence (GenAI) is reshaping game
development by enabling rapid prototyping, asset generation,
and new forms of human–AI collaboration, offering novice
developers a way to bridge gaps between creative intent
and technical execution. This paper presents an exploratory
case study of a graduate-level Artificial Intelligence-Generated
Content (AIGC) Game Development course, using thematic
analysis of 30 student projects and reflections to examine
how GenAI shapes students’ agency and creativity. We find
that GenAI supports prototyping and skill extension but can
weaken agency when students surrender authorship to the tool
or compromise the original design vision. Based on these
findings, we propose a heuristic framework to help educators
identify when GenAI supports or constrains students’ auton-
omy, competence, and relatedness during game creation. Our
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work contributes to ongoing conversations about game design
and development education in the GenAI era. We argue that
game education should not frame GenAI as something students
must simply adopt or reject, but should instead help them
become intentional, reflective, and self-directed creators who
can work critically with GenAI.

II. RELATED WORK

Our work builds on research in AI-assisted game creation,
GenAI-supported development practice, and game develop-
ment education.

A. AI-Assisted and Mixed-Initiative Game Creation

Procedural content generation (PCG) and mixed-initiative
systems have long established that designers retain final re-
sponsibility for evaluating and integrating AI-generated con-
tent into coherent play experiences [1], [2]. While explainable
AI research further emphasizes the need for controllable,
domain-specific design tools [3], most contemporary GenAI
tools are general-purpose and black-boxed, posing particular
barriers for novice learners [4].

B. Generative AI in Game Development Practice

Industry-focused research finds that developers view GenAI
as a collaborative tool while acknowledging its limitations,
including inconsistent generation and lack of the “soul” that
only human creators can bring [5], [6]. Early-career game
developers’ responses to GenAI in a professional development
program show that adoption is shaped not only by usability and
workflow fit, but also by ethical skepticism, concerns about
agency and ownership, and emerging professional identities
[7]. GenAI adoption is highly contextual, as perceptions shift
depending on factors such as experience, cultural context, the
proportion of artists in the community, and broader societal
normalization of GenAI [8]. These studies highlight practical
and ethical concerns around workflow integration, trust, au-
thorship, collaboration, and professional identity in small-scale979-8-3315-9476-3/26/$31.00 ©2026 IEEE



game development. However, less is known about how novice
developers learn to work with GenAI in formal educational
settings.

III. RESEARCH METHOD

We conducted an exploratory case study to examine stu-
dents’ engagement with GenAI in a graduate-level game
development course. This allowed us to document situated
practices, identify emerging patterns, and develop interpretive
insights about AI-assisted learning rather than test predeter-
mined hypotheses [9].

A. Research Context and Data Collection
The study was conducted in a 16-week graduate-level “Arti-

ficial Intelligence Generated Content (AIGC) Game Creation”
class at Beijing University of Posts and Telecommunications
(BUPT) in Fall 2025. 30 students enrolled in this class from
diverse disciplinary backgrounds, including 16 with little or no
prior programming experience. Students developed final game
projects using GenAI tools of their choice, including Google
AI Studio/Gemini and DeepSeek for programming support,
and Nano Banana Pro, Midjourney, and DALL-E 3 for visual
asset generation.

The dataset included de-identified course materials from
final projects, such as playable games, design documents,
assignments, and presentation or defense recordings. The study
was reviewed and deemed exempt by the host university, and
informed consent was obtained from all participating students.

B. Qualitative Analysis
We conducted thematic analysis following Braun and

Clarke’s six-phase method [10]. Two researchers indepen-
dently generated initial codes capturing patterns of GenAI
use, resistance, and evaluation, then iteratively refined and
grouped them into themes through team discussion and dataset
validation. All authors approved the final thematic structure.

IV. FINDINGS

We identified three themes that characterize how students in-
teracted with GenAI during game development. These themes
describe different patterns of use, non-use, evaluation, adapta-
tion, and integration. Note that these patterns are not mutually
exclusive; a student’s project could exhibit multiple behaviors.

A. Use and Non-Use of AI Assistance
Students made different choices about when to use GenAI,

what tasks to assign to it, and when to avoid it. These choices
were shaped by project goals, prior experience, perceived
tool reliability, and students’ views about the role of human
authorship in game creation.

1) Using AI for Generation and Implementation Support:
All students used GenAI to generate implementation plans,
code, visual assets, dialogue, or real-time game content.
However, 8 out of 30 students failed to produce playable
demos and instead submitted work-in-progress or PowerPoint
presentations for their final reports. Project completeness often
depends on how students evaluate, modify, and integrate the
generated content into their project design.

2) Choosing Not to Use AI for Certain Tasks: 6 out of
22 students who submitted their demos chose not to use
GenAI for particular aspects of their projects, especially core
narrative, artistic, or conceptual elements. 2 of them explained
that “the core of the story must be thought and conveyed by a
human,” and “AI art lacks the human touch.” Students used AI
selectively, setting clear boundaries around what they wanted
to create themselves and what they were willing to delegate.

B. GenAI as Design Driver
Students allowed AI-generated outputs to strongly shape

the direction, scope, or implementation of the final game.
These patterns were observed when students accepted outputs
without substantial modification or compromised their design
vision to fit what the tool could produce.

1) Accepting AI Outputs with Limited Revision: 12 out of
30 students incorporated AI-generated content with limited
verification or revision. For example, these students either used
tools to generate entire games from a single prompt, or ac-
cepted mechanics or algorithms for pricing systems or rhythm
detection. In these cases, the final projects often contained
elements that students could not explain in their own words.
This pattern also occurred when asset production preceded the
full consolidation of game design. Fig. 1 shows an example of
a visually complex map that did not account for level design
because that GenAI-generated asset was incorporated before
its gameplay function had been clearly specified.

Fig. 1. A student generated visually complex level maps using GenAI. How-
ever, the submitted project did not clearly specify the underlying mechanics,
traps, or puzzle logic needed to make the level playable.

2) Compromising Game Design Due to GenAI: 6 out of 30
students changed project goals when GenAI could not produce
the desired output. For example, one student initially designed
a skill-based “Cake Baking Simulator” but shifted to a simpler
decoration game because GenAI could not deliver the required
physics code. Another student used an AI-generated video
that differed from the intended narrative sequence, in which
a horse appeared to fall behind rather than lead. These cases
show how tool limitations influenced the scope and direction
of student projects. In addition, the inconsistency in GenAI-
produced outcomes may lead to an unexpected gap between
design and implementation, as shown in Fig. 2.

C. GenAI Outputs as Iterative Materials
Students treated AI outputs as intermediate materials that

required testing, revision, and integration. These students used
GenAI to support production, but continued to make design
decisions about what to keep, modify, discard, or verify.



Fig. 2. In a “spot the difference” game, the intended design included three
differences marked by red circles. The AI-generated image introduced an
additional unintended difference, marked by the blue circle, that was not
accounted for in the game’s target-checking logic.

1) Evaluating and Revising AI Outputs: 14 out of 30
students reviewed AI-generated outputs against their design
goals and adjusted them when the outputs did not fully
align with the intended experience. This included using AI-
generated art as placeholders, manually adjusting generated
assets, checking generated code, or asking peers to review AI-
assisted implementation. These practices show how students
combined AI assistance with human evaluation and revision.
Fig. 3 shows an example of student projects that used GenAI
for a level design prototype.

Fig. 3. A student first created a placeholder layout with defined interaction
zones and navigation logic. After generating the background image with
GenAI, the student revised the clickable regions to align with the final scene.

Fig. 4. A student with a Digital Media Technology background used AI to
generate a cohesive set of 2D sprite assets, applying their visual judgment to
guide asset selection and integration.

2) Using AI to Extend Skills: 3 out of 30 students used
GenAI to extend specific skills. For novice programmers,
AI provided code scaffolding that helped them learn new
technologies. For students with visual or design training but
limited illustration skills, GenAI-generated assets helped trans-
late their aesthetic judgment into usable game materials. Fig.
4 demonstrates a student using GenAI to create art assets and
learn about sprite sheets. In this case, GenAI served as a skill-
extending tool, opening new pathways for learning and game
production.

V. DISCUSSION

In this discussion, we draw on self-determination theory
(SDT) to interpret the implications of our case study and
thematic analysis of students’ learning in a GenAI-integrated
game design and development classroom [11]. SDT explains
how learning, engagement, and well-being are shaped by the
fulfillment of three psychological needs. Autonomy refers to
learners’ sense of ownership over their actions, competence
refers to their sense of effectiveness and capability, and relat-
edness refers to their sense of connection with others. SDT
provides a useful lens for examining how GenAI may support
or undermine students’ design choices, skill development,
collaboration, feedback, and classroom interaction.

Synthesizing the qualitative findings using SDT, we devel-
oped a heuristic framework to support agency and creativity
with GenAI (see Table I). The framework identifies patterns
of GenAI use that can either constrain or support students’
autonomy, competence, and relatedness in game design and
development.

A. GenAI, Autonomy, and Competence

GenAI can support competence by helping students create
playable prototypes, generate assets, and implement features
that may otherwise be beyond their current technical or artistic
skills. This helps novice developers to bring abstract concepts
to functional game artifacts for playtesting and feedback. How-
ever, over-reliance on GenAI hurts autonomy. When students
accepted AI outputs without evaluation or adjusted their design
goals primarily based on what the tool could generate, the AI
system became a stronger driver of the project’s direction. This
suggests that, in addition to evaluating the final game product,
educators should assess the development process to determine
whether students can articulate their design decisions, justify
their use of GenAI, and demonstrate an iterative workflow
aligned with their creative goals.

B. Relatedness and Human Support

Despite GenAI’s immediate technical support and creative
assistance, students still depended on peers and instructors to
interpret, validate, and refine AI outputs—for example, debug-
ging generated code or assessing whether generated assets fit
the intended game experience. Human collaboration thus acts
as a necessary complement to AI assistance, underscoring the
role of relatedness in GenAI education. Learning with GenAI
should not be framed as an isolated interaction between an
individual student and an AI tool. Embedding AI work within
collaborative learning structures such as peer review, team
discussion, instructor critique, and shared reflection on AI use
helps students contextualize AI outputs, retain authorship, and
make more deliberate design choices.

C. Pedagogical Implications

We suggest that instructors introduce students to the com-
mon uses and misuses of GenAI early. Discussing these
examples early can help students make more deliberate choices
about when to use AI, when to revise its outputs, and when to



TABLE I
A HEURISTIC FRAMEWORK FOR SUPPORTING AGENCY AND CREATIVITY WITH GENAI

Dimension Less Supportive Pattern More Supportive Pattern SDT Need(s)

1. Vision & Intentionality Follow what GenAI can easily produce rather
than the overarching design goal.

Define a design goal that guides how GenAI is
used, revised, or rejected.

Autonomy

2. Evaluation & Curation Use GenAI outputs with little review, leaving
bugs, inconsistencies, or unclear logic.

Evaluate, select, modify, or reject GenAI out-
puts based on technical, aesthetic, and game-
play needs.

Competence

3. Problem Solving & Adaptation Change or discard the design because GenAI
cannot produce the desired result.

Revise prompts or seek alternatives to deliver
the initial design goals.

Competence

4. Synthesis & Integration Integrate GenAI content that is disconnected
from the intended player experience.

Orchestrate GenAI and human-authored com-
ponents into a coherent game experience.

Competence

5. Collaborative Reflection Work solely with GenAI, with limited discus-
sion of its use and limitations.

Discuss GenAI outputs, and ethical and design
issues around GenAI and games.

Relatedness

rely on human expertise. The assessment of the class should
emphasize both process and product. A polished game does
not necessarily show that students understood or directed
the creative process. Instead, students learn by reflecting
on their experiences [12], as presented in lessons learned
from professional training programs for game developers [13].
Reflection reports, design rationales, and documentation of AI
workflows can provide insight into students’ agency, creativity,
and learning across the development process.

VI. FUTURE WORK & CONCLUSION

As an exploratory case study, this work has identified
emerging patterns of work and learning in the adoption of
GenAI in a game design and development class. Because
this study focused on a single case and a limited number of
participants, the findings should be interpreted as preliminary
rather than generalizable. Future work is needed to deepen the
understanding of GenAI’s impact on skill development.

The findings suggest that learning to use GenAI in game
development is not only a technical challenge, but also a matter
of fostering developers’ agency and creativity. By framing
GenAI use through autonomy, competence, and relatedness,
this paper offers an initial framework for helping students work
with AI while maintaining creative control, authorship, and
design judgment.
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