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Abstract

Despite proven benefits, educational games are rarely adopted
in higher education due to the complexity of designing games
that fit diverse teaching needs. Most instructors lack game de-
sign expertise or access to professional support. Advances in
Al, particularly large language models (LLMs), now make it
possible for instructors to design games with Al assistance.
However, effective Al support must go beyond generating
content; it should build trust, encourage instructor agency,
and ensure the final game aligns with teaching goals. My dis-
sertation explores an interactive framework where instructors
and Al co-construct a shared design language, enabling col-
laborative, transparent, and context-aware game design. The
in-development tool uses LLM-driven dialogue to transform
course materials and pedagogical aims into game design arti-
facts such as mechanics outlines and design documents. Its
text-based interface, supported by lightweight visual scaf-
folds, allows iterative refinement and explanation of Al sug-
gestions, empowering instructors to create educational games
suited to their classrooms.

Introduction

Educational games are well-documented for their ability
to support students’ critical thinking, collaboration skills,
and learning outcomes (Zainuddin et al. 2020; Checa and
Bustillo 2020). However, despite extensive evidence of their
effectiveness (Crocco, Offenholley, and Hernandez 2016;
Kaimara et al. 2021), their adoption in higher education re-
mains low. This gap emerges not from a lack of interest but
from significant barriers related to expertise, resources, and
practical integration into diverse curricular contexts (Justice
and Ritzhaupt 2015; McLaren et al. 2022). Designing ef-
fective educational games typically demands collaboration
between educators and professional developersa partnership
rarely feasible for university instructors (Bellotti et al. 2011;
Justice and Ritzhaupt 2015; Kaimara et al. 2021).
Designing compact educational activities, or mini-games,
enables instructors to transform traditional lessons into in-
teractive, application-driven experiences that significantly
boost engagement, deepen understanding, and promote
higher-order thinking (Pesare et al. 2016; Khoo et al. 2025).
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Empirical research highlights that even brief, game-like in-
terventions in higher education settings consistently im-
prove problem-solving and reflective skills compared to pas-
sive instructional methods (Khoo et al. 2025; Van Galen,
Jonker, and Wijers 2009). Moreover, when instructors de-
sign these mini-games themselves, they gain precise con-
trol over aligning game mechanics with learning objectives,
can refine gameplay responsively based on student feedback,
and maintain the flexibility to adapt to changing curricular
contextsensuring each activity remains pedagogically coher-
ent and institutionally relevant (Kwak et al. 2018; Gkogkidis
and Dacre 2020; Abou Hashish et al. 2024).

Despite the appeal, instructors face significant barriers
in practice. Most lack game design expertise and do not
have access to development teams required for creating
high-quality, curriculum-aligned games (Slootmaker et al.
2014; Alklind Taylor 2015). Without institutional support,
expecting faculty to assume both creative and technical re-
sponsibilities for game development is unrealistic. Although
no-code platforms and educational game engines, includ-
ing eAdventure, uAdventure, EMERGO, and SGAME, have
lowered programming barriers, they do not sufficiently sup-
port creative and pedagogically aligned game design (Sloot-
maker et al. 2014; Gordillo, Barra, and Quemada 2021;
Harteveld et al. 2017; Jiménez et al. 2020). Many tools
require familiarity with complex editors or restrict users
to rigid templates, which limits instructors’ ability to tai-
lor games to specific teaching goals (Pérez-Colado et al.
2019; Gordillo, Barra, and Quemada 2021). Usability stud-
ies further show that instructors often encounter difficul-
ties in the initial stages of design, as these platforms rarely
provide structured guidance for translating educational ob-
jectives into engaging gameplay (Slootmaker et al. 2014;
Gordillo, Barra, and Quemada 2021). Consequently, while
existing tools offer technical access, they do little to bridge
the gap between pedagogy and game mechanics, empha-
sizing the need for more flexible and creative design sup-
port (Harteveld et al. 2017; Jiménez et al. 2020).

Recent advancements in artificial intelligence, particu-
larly large language models, present an opportunity to de-
mocratize educational game design. In entertainment con-
texts, Al already assists with content generation and level
design (Todd et al. 2023; Deterding et al. 2017; Yang, Klein-
man, and Harteveld 2024). In education, Al has the poten-



tial to serve as a design partner, supporting instructors in
ideating, prototyping, and iterating on games tailored to their
courses. However, applying Al to educational game design
introduces several challenges. Al must generate content that
is contextually relevant, trustworthy, and encourages instruc-
tor engagement.

Al may first ground its suggestions in the instructor’s
unique teaching context, including curricular goals, class-
room realities, and the intended student audience, to ensure
games are pedagogically sound and practically applicable.
The design process must also empower instructors, provid-
ing a sense of ownership and agency rather than relegating
them to passive recipients of Al-generated content. Building
trust in the AI’s contributions and confidence in the resulting
games is essential for adoption.

To address the challenges of integrating educational
games in higher education, this dissertation introduces a col-
laborative humanAl interaction framework grounded in the
co-construction of a shared design language. In this con-
text, design as language encompasses a systematic process
through which instructors and Al partners jointly construct,
negotiate, and refine a vocabulary and set of conceptual tools
for game design. Building on Dongs theory of shared design
language (Dong 2008), this framework positions game de-
sign as an iterative, dialogic process. Here, the articulation
of intentions, clarification of meanings, and critique of de-
sign choices can support a more nuanced translation of ped-
agogical aims into game mechanics, and may also contribute
to developing trust, mutual understanding, and transparency
that can be helpful for co-design (Lowgren and Stolterman
2007).

Central to this approach is the ongoing development of a
mutually intelligible knowledge base. Both instructor and Al
contribute to and revise this evolving repertoire through re-
flective exchange, with each partys input critically assessed
and integrated into the design. This reciprocal process sup-
ports the emergence of shared understanding, reduces ambi-
guity, and keeps instructors in a position of agency through-
out, enabling them to direct both the design process and the
educational intent of the final product.

The aims of this dissertation are to:

1. Support instructors in articulating and translating their
educational objectives into concrete game design ele-
ments by co-creating a transparent and context-sensitive
design language with Al

2. Enhance instructor engagement, trust, and agency by
making the Als design rationale explicit and position-
ing instructors as central, empowered decision-makers
within the design process;

3. Provide empirical evidence that a reflective, language-
based co-design framework can meaningfully lower
practical and conceptual barriers, resulting in educational
games that are both pedagogically robust and responsive
to the specific needs of higher education contexts.

Adopting language as both metaphor and design scaffold,
this dissertation contends that collaborative language devel-
opment enables interdisciplinary synergy between instruc-
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tors and Al. By fostering a process of ongoing vocabulary
construction, structured dialogue, and critical negotiation,
the framework facilitates co-creation that leverages both hu-
man expertise and computational adaptability.

Ultimately, this research investigates how such a frame-
work can diminish the practical, technical, and epistemic
barriers that have historically hindered instructor-driven ed-
ucational game design. It further aims to advance the field
by establishing principles for responsible, transparent, and
adaptable co-design practices within educational technol-

ogy.

Work to Date

Interview Study

The first phase of this dissertation involved a semi-structured
interview study with 22 higher education instructors from
diverse disciplines to identify their requirements and expec-
tations for Al-assisted educational game design tools. The-
matic analysis of these interviews identified nine key re-
quirements, grouped into four higher-level categories:

* Infused with Game Design and Pedagogy Knowl-
edge: Instructors expected the tool to possess exper-
tise in both game development and pedagogy, including
context-aware insight for tailored teaching experiences.

* Equipped with Scaffolds and Automation: Participants
highlighted the need for actionable, pedagogy-centered
design suggestions, as well as technical scaffolding and
automation for repetitive or complex development tasks.

* Trained to Adapt to Teaching and Interaction Styles:
The tool should support a range of educational games and
adapt to different instructor preferences, workflows, and
collaborative needs.

* Built with Instructors Concerns in Mind: Instructors
expressed concerns about trust in Al-generated content,
the need for clear and effective communication with the
tool, and the educational effectiveness of games designed
with its support.

These findings indicate that instructors seek a tool that
combines expertise in game design and pedagogy and can
flexibly adapt to diverse teaching contexts. Achieving this
presents technical challenges, as current Al systems often
require substantial customization to provide the necessary
depth and contextual sensitivity for higher education. In-
structors needs are varied and dynamic, so the ideal Al
partner should offer guidance, generate creative ideas, learn
from feedback, and adjust to individual preferences over
time. The study also reveals a tension between powerful,
personalized features and ease of use; instructors want tools
that save time, not add complexity. Addressing these needs
may involve intuitive design and robust instructor commu-
nities for sharing resources. Ultimately, success will depend
on balancing technical innovation with user-centered design,
transparency, and trust, ensuring the tool is both a capable
collaborator and an accessible, efficient partner.



Wizard of Oz (WOZ) Study

Based on insights from the interview study, the ongoing
Wizard of Oz (WOZ) study involves collaboration with a
research team and five higher education instructors from
various disciplines, who co-design educational mini-games
by interacting with a simulated Al assistant. During multi-
ple design sessions, instructors conceptualize, develop, and
refine mini-games, while researchers manually simulate an
Al capable of providing both design guidance and program-
ming assistance.

Preliminary observations confirm that instructors require
Al tools that integrate pedagogical strategies and game de-
sign knowledge, offer structured scaffolding, and adapt to
different instructional styles. The study also underscores the
importance of instructor-Al interaction dynamics, such as
instructors expectations of Al capabilities, receptiveness to
Al suggestions, and the types of support most frequently
sought. The WOZ study will yield key design considerations
and interaction patterns to inform future Al tool develop-
ment and subsequent evaluation phases.

Tool Development

Guided by insights from the interview and WOZ studies, as
well as foundational theories in collaborative design, I have
developed an Al-powered educational game design system
that frames the design process as a co-construction of shared
language between instructors and Al. Central to this ap-
proach is Dongs theory of shared design language (Dong
2008), which highlights collaborative design as an itera-
tive, dialogue-driven activity where participants continu-
ously articulate, negotiate, and refine concepts to establish
mutual understanding. Leveraging this perspective, the sys-
tem treats game design as an ongoing exchange between in-
structors and Al, fostering transparency and reducing am-
biguity through explicit communication and reflective dia-
logue.

Complementing Dongs theory, Paperts constructionist
learning theory (Papert 1980) provides additional theoretical
grounding. It asserts that deep learning occurs through ac-
tive creation and the externalization of personally meaning-
ful artifacts. In this context, the act of collaboratively con-
structing a design language requires instructors to explicitly
articulate, evaluate, and refine their pedagogical intentions.
This engagement enhances instructors design literacy, own-
ership, and responsibility, ultimately increasing their agency
and commitment to the educational game design process.

The foundational vocabulary of the shared design lan-
guage builds upon the mechanics, dynamics, and aesthet-
ics (MDA) framework (Hunicke et al. 2004), providing
an accessible entry point that allows instructors, typically
novices in game design, to clearly map teaching intentions
to concrete game elements. Although MDA has limitations,
its terminology and structured approach may offer a ba-
sis for the reflection, negotiation, and refinement processes
described in Dongs theory for instructors designing educa-
tional games.

The developed system structures instructor-Al collabora-
tion into three main phases: requirement abstraction, iter-
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ative design, and document generation. In requirement ab-
straction, the Al assistant elicits detailed pedagogical con-
text through reflective dialogue. During iterative design, in-
structors and Al collaboratively propose, negotiate, and re-
fine game elements using MDA-based vocabulary. Finally,
in document generation, the collaboratively built language
and decisions are consolidated into a comprehensive game
design document.

By integrating Dongs theory as the guiding framework,
supported by Paperts insights on active knowledge construc-
tion, this system places instructors in an empowered position
as active co-creators rather than passive recipients of Al-
generated outputs. Ongoing development focuses on itera-
tive prototyping and instructor-driven refinements, with fu-
ture evaluations planned to assess usability, co-creative dy-
namics, and pedagogical efficacy in real-world educational
contexts.

Future Work and Contribution

The next phases build on the theoretical insights, empiri-
cal findings, and tool development described above. Future
work has two interrelated phases that expand and evalu-
ate the co-constructive humanAlI framework for educational
game design.

The first phase will evaluate the developed Al-powered
design tool. Instructors from various disciplines will co-
design games tailored to their courses with the Al system.
The evaluation will examine how constructing a shared de-
sign language shapes instructorAl interaction and roles, how
linguistic co-construction supports transfer and appraisal of
pedagogical and game design knowledge, and how these in-
teractions affect instructors mental models, self-efficacy, and
long-term ability to articulate and create educational game
designs. Qualitative analyses of design dialogues and reflec-
tive interviews, together with quantitative measures of us-
ability and self-efficacy, will yield a nuanced understanding
of humanAlI co-design.

Building on these findings, the next phase will expand and
refine the language co-construction framework into an end-
to-end design and development platform. The system will
support meaningful co-creation and enable instructors to de-
velop, prototype, test, and iterate games with Al assistance.
It will facilitate classroom use and enable evaluation of ed-
ucational effectiveness, allowing instructors to refine games
based on classroom feedback and student interactions.

Expected contributions include a deeper theoretical un-
derstanding of humanAlI co-design, practical methodologies
for language-based collaborative design, and a robust, adap-
tive technological solution tailored to instructors in higher
education. By bridging theory and practice, this work will
establish principles and guidelines for creating Al-assisted
educational tools that empower educators, foster pedagog-
ical innovation, and enhance student learning. It will also
contribute a novel, interdisciplinary perspective on how Al
can augment human creativity and expertise in educational
technology.
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