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From Worksheets to Web Games: AI-Driven Gamification for Engaging 
Engineering Students in Mathematics 

1.​ Introduction 

Mathematics continues to represent one of the greatest academic challenges for engineering 
students across Latin America [1]. For many students, mathematical concepts are perceived as 
abstract, overly formal, or disconnected from real experience. This perception contributes to 
discouragement, low motivation, and weak study habits that become visible in early engineering 
courses such as calculus [2]. Even more, these attitudes often emerge long before students 
attempt their first course; they stem from prior negative experiences and the belief that 
mathematics is inherently difficult or inaccessible. As a result, students begin their university 
studies with psychological barriers that limit confidence, curiosity, and engagement. 

For engineering programs, this represents a critical problem. Mathematics constitutes the 
cognitive foundation for modeling, problem-solving, and analytical reasoning [3]. Students with 
math anxiety or avoidance do not necessarily lack competence; rather, their fears interfere with 
the fast pace and rigor of university-level courses, making early steps feel overwhelming. A 
major factor behind this disconnection is the contrast between traditional instruction—typically 
procedural and worksheet-centered—and the dynamic, interactive digital environments where 
students spend much of their time [4]. Unless deliberate efforts are made to bridge this gap, 
motivation declines quickly, and students struggle to develop the fluency in mathematical 
thinking that engineering requires. 

In response to these challenges, engineering education has progressively incorporated active 
learning methodologies that emphasize participation, reasoning, collaboration, and conceptual 
exploration, see e.g., [5]. Gamification has emerged as a particularly promising strategy. By 
embedding elements such as challenges, narrative structures, rewards, or instant feedback into 
learning activities, gamification increases students’ sense of autonomy, competence, and 
engagement [6]. For example, tools like Kahoot, Quizizz, and Jeopardy-style exercises have 
shown that competitive, interactive formats can reduce students’ fear of failure and shift the 
emotional experience of learning mathematics toward enjoyment and persistence. 

However, these tools share an important limitation: although they energize the classroom, they 
rarely maintain engagement outside of it [7]. Their design relies heavily on multiple-choice 
formats and quiz templates, offering limited narrative depth or authentic gameplay. Students 
enjoy these tools, but they do not perceive them as true games, and the motivational effect 
diminishes quickly. At the same time, the creation of custom educational video games has 
historically required programming expertise or institutional resources that are beyond the reach 



of most instructors [8]. As a result, educators remain constrained: they recognize the value of 
game-based learning but still lack the means to implement more immersive experiences that 
align with their course syllabus. 

The workflow presented in this paper emerged from two of practical instructional constraints. 
First, the instructor required a digital review activity that could be created and deployed quickly, 
without extended programming time, specialized software, or institutional infrastructure. Second, 
existing classroom practices relied primarily on short quiz-based tools or group activities, 
which—while effective during scheduled review sessions—offered limited continuity beyond the 
classroom. 

The instructional objective was therefore to design an individual, browser-based activity that 
provided immediate feedback, supported repeated practice outside class hours, and remained 
accessible during short study intervals in the days leading up to an assessment. These constraints 
motivated the use of generative artificial intelligence (AI) as a development aid. Rather than 
replacing instructional design decisions, AI was employed to accelerate the transformation of 
existing review materials into interactive formats that could be rapidly generated, tested, revised, 
and accessed by students both during review sessions and independently. 

In a calculus course, the instructor sought a review activity that could replace traditional 
worksheet-based sessions without relying on web- or team-based competitions. The objective 
was to design an activity that students could access from their own laptops or mobile devices, 
while incorporating a competitive element through visible scoring and shared leaderboards. 

Instead of creating new instructional content, the starting point consisted of a conventional 
review guide containing standard mathematical exercises. Using generative AI tools, this static 
document was transformed into an interactive arcade-style experience that incorporated timers, 
scoring systems, lives, and immediate feedback. Initial game prototypes employed simple 
question-and-response mechanics, which later evolved into more dynamic formats such as 
shooting games and platform-style challenges. Throughout all iterations, the mathematical 
content remained unchanged; only the mode of interaction and presentation was redesigned. 

In order to address the aforementioned limitations, this paper explores a novel approach: the use 
of AI to transform traditional mathematics worksheets into HTML5 [9] arcade-style video games 
that students can play directly in their web browser or even on smartphones. Instead of manually 
coding games, instructors can now use generative AI to create game prototypes that embed 
mathematical content into well-known gameplay structures such as shooter mechanics, platform 
levels, or mission-based challenges. This idea gives rise to a project we call Fun Study Guides: 
interactive learning resources that preserve mathematical rigor while leveraging familiar 
gameplay structures to reduce math anxiety, promote self-study, and motivate students to engage 



actively with the course material. In essence, the general objective of this project is to enable 
students to learn mathematics in an environment that feels recreational, while allowing 
instructors to retain full control over the mathematical structure. 

The central contribution of this work is not the video games themselves, but the demonstration 
that generative AI can serve as a practical bridge between traditional instructional materials and 
interactive digital learning environments. This approach enables instructors to extend active 
learning beyond the classroom while preserving mathematical rigor and without requiring prior 
programming expertise. By preserving original exercises and embedding them directly into 
gameplay mechanics, this AI-assisted workflow aligns with students’ digital habits while 
significantly lowering the barriers for instructors seeking to implement digital game-based 
learning activities [10]. The resulting tools are accessible, low-cost, and easy to deploy, while 
allowing instructors to retain full control over the mathematical structure, difficulty, and learning 
objectives of each activity. 

The objectives of this paper are threefold. First, it presents a replicable AI-assisted workflow that 
enables instructors to convert existing review materials into customized web-based educational 
games aligned with specific course content. Second, it documents four case studies 
corresponding to core mathematics courses in the engineering curriculum, each illustrated 
through a functional arcade-style game deployed on an open-access platform. Finally, it offers 
practical recommendations for educators interested in adopting AI-assisted game design as a 
scalable strategy for enhancing motivation and persistence in engineering mathematics courses. 

As a clarifying note, the terms game and prototype are used interchangeably in this paper to refer 
to browser-based instructional artifacts generated through the proposed workflow. The term 
prototype emphasizes its exploratory and design-oriented nature, whereas game refers to the 
student-facing interactive experience. 

2.​ AI-Assisted Development of Curriculum-Aligned Games 

The development of the games was based on the instructional materials already used across the 
mathematics courses sequence—specifically, the study guides and review worksheets prepared 
for midterm and final examinations. These assignments provide students with a structured 
summary of the theoretical content to be assessed, including key definitions and theorems, along 
with a collection of exercises typically organized into three categories: (i) conceptual 
understanding, (ii) procedural fluency, and (iii) application-based (word) problems. Answer keys 
are also provided so that students can verify their work. Grounding the game design process on 
these materials ensured that the resulting prototypes remained closely aligned with course 
content, learning outcomes, and assessment formats. 



The design of the proposed educational games followed a structured and repeatable process that 
preserved pedagogical integrity while enabling technical feasibility. To move from static study 
guides to functional interactive prototypes, this project adopted a multi-stage workflow that 
begins with instructor-driven content selection and then progressively incorporates AI-assisted 
design, coding, and refinement. Each stage serves a distinct instructional purpose. These include 
maintaining fidelity to course objectives, translating mathematical tasks into meaningful 
gameplay interactions, and iteratively improving the resulting prototypes through testing and 
feedback. The stages of this development pipeline are described in detail below. 

Stage 1: Selection and Preparation of the Problem Bank 

The design process began with the selection of problems from the course study guides and review 
worksheets, which are typically distributed to students in PDF files. These materials already 
reflect the course scope, expected problems’ difficulty, and assessment style, making them a 
suitable starting point for the development of interactive review tools. For each game, the 
instructor selected a subset of problems aligned with the topics covered in the upcoming midterm 
or final examination. It is worth emphasizing that this selection was driven by instructional 
priorities rather than gameplay considerations. 

The selected problems were then compiled into a concise document that articulated the 
conceptual focus and computational demands of each task. No rewriting, simplification, or 
adaptation of the mathematical content was required; instead, the AI is explicitly instructed to 
preserve the original problem statements and correct answers as provided (see next steps). This 
problem bank served as the mathematical blueprint guiding the development of each game and 
ensured that the resulting prototypes were direct extensions of existing study materials, 
maintaining full alignment with course expectations while modifying only the mode of 
interaction. 

Stage 2: Specification of Game Mechanics and Instructional Constraints 

After selecting the problems, the instructor outlined the high-level design specifications for each 
game. These specifications described the intended genre (e.g., arcade shooter, platformer, or 
timed survival challenge), the core interaction model, and the basic rules governing scoring, 
lives, penalties, and pacing. The instructor also specified how each mathematical question would 
be embedded within the gameplay, for example as triggered events, level transitions, 
checkpoints, or short problem-solving tasks activated during collisions. The prompts were 
implemented using ChatGPT and Gemini, accessed through its web-based interface, with the 
instructor iteratively refining the instructions to guide code generation and maintain alignment 
with instructional objectives. 



Although the exact prompts used in this project varied across prototypes, they followed a 
consistent structure designed to maintain instructor control and pedagogical clarity. Each prompt 
explicitly specified: (i) the target mathematical topics and learning outcomes; (ii) the problem 
bank to be incorporated; (iii) the intended game format, mechanics and narrative framing; (iv) 
the rules governing scoring, timing, lives, penalties, and feedback; and (v) technical constraints 
related to browser-based execution and device compatibility. An illustrative example of such a 
prompt is provided in Figure 1 to demonstrate how a typical calculus review worksheet can be 
translated into an HTML5 game prototype. This structured prompting approach ensured that 
AI-generated code served instructional goals first, using gameplay mechanics to support 
mathematical practice rather than to drive it. 

Illustrative AI Prompt Used to Generate an Initial Game Prototype 

Using the attached calculus review problems, generate an HTML5 arcade-style game playable 
in a web browser. The game should include a visible score counter, a timer, and a limited number 

of lives. Each correct answer increases the score, while incorrect answers reduce one life. Do 
not modify the mathematical problems or their solutions. Integrate the questions into gameplay 
as short challenges that appear during play. The final output should be a single HTML file with 

embedded CSS and JavaScript. 

Figure 1. Illustrative example of an AI prompt used to transform a differential calculus 
review worksheet into an initial HTML5 game prototype. The prompt specifies 
instructional constraints, gameplay mechanics, and technical requirements. 

Stage 3: AI-assisted Generation of HTML5 Prototypes 

Based on the instructor-defined design specifications, the AI tool generated an initial HTML5 
prototype that included: (i) the complete HTML layout and user interface (UI) components; (ii) 
Cascading Style Sheets (CSS) [11] for visual styling and basic animations; (iii) functional 
JavaScript [12] logic implementing player movement, collision detection, scoring mechanisms, 
timers, and question handling; and (iv) minimal Portable Network Graphics (PNG) assets. Rather 
than serving as a finalized product, this initial version functioned as a working draft that captured 
the intended gameplay loop and enabled rapid testing, feedback, and iterative refinement. 

Stage 4: Human Refinement and Iterative Debugging 

Building on the initial AI-generated prototypes from Stage 3, the instructor systematically 
reviewed and refined each game through successive iterations, maintaining full instructional 
oversight throughout. Although generative AI accelerated initial development, human judgment 
remained essential for identifying and addressing common issues that emerged during 
classroom-oriented prototyping. 



Refinement focused on adjustments that improve both technical functionality and pedagogical 
quality, including: (i) correcting issues in movement physics, timing, and collision detection; (ii) 
reorganizing functions and removing redundant code to improve maintainability; and (iii) tuning 
difficulty, pacing, scoring, and feedback frequency to ensure an appropriate level of challenge 
and enough time for mathematical reasoning and problem solving. Additional refinements 
addressed interface elements that could distract students from the underlying mathematical 
content, prompting revisions to visual layout and animation intensity to ensure that problem 
statements and feedback remained central to the gameplay experience. In practice, these 
adjustments were implemented through successive refinements to the AI prompts rather than 
through manual code edits. 

Finally, the instructor verified that all mathematical expressions were rendered accurately and 
confirmed that every question was correctly integrated into the game interface with consistent 
formatting across the prototype. Through this iterative, AI-supported cycle of review and 
adjustment, each prototype evolved into a stable, coherent learning tool. This stage positioned AI 
as an implementation aid, while instructional decisions remained under the instructor’s control. 

Stage 5: Integration of Competitive and Motivational Features 

Once the gameplay mechanics and mathematical components were stable, a simple online 
leaderboard was integrated using a cloud-based JavaScript Object Notation (JSON) storage 
service [13]. This leaderboard allowed students to compare their scores across course sections in 
real time, introducing a social and friendly competitive layer to the review activities. By making 
performance visible beyond a single gameplay session, the leaderboard provided an incentive for 
students to replay the games in order to improve their scores, leading to repeated exposure to the 
same review content. 

Stage 6: Deployment and Post-release Updates 

Finally, the completed game prototypes were deployed through itch.io [14], a widely used 
platform for hosting browser-based indie games, allowing students to access them on laptops, 
tablets, or smartphones without installing additional software. Classroom implementation 
provided direct student feedback, which in turn guided a set of targeted refinements, including 
animation adjustments, bug fixes, and difficulty tuning. These iterative updates were applied 
throughout the course to improve performance, enhance usability, and ensure that each game 
remained functional and aligned with instructional objectives. 

Figure 2 summarizes the six-stage, AI-assisted workflow described in this section, highlighting 
the iterative role of instructor oversight throughout the development process. Taken together, the 



workflow described across these six stages is intentionally lightweight, instructor-driven, and 
transferable. It does not require specialized institutional infrastructure, Learning Management 
System (LMS) integration, or prior programming or game development experience. Because the 
process builds directly on existing instructional materials and relies on natural-language 
interaction with a large language model, it can be readily adapted to other mathematics courses 
and extended to problem-based learning contexts in other STEM disciplines. By emphasizing the 
transformation of familiar instructional artifacts, such as study guides and review worksheets, 
rather than the development of polished, commercial-style games, this framework offers a 
practical, replicable workflow that instructors can adapt to their own pedagogical goals and 
course contexts. 
 

 

Figure 2. Overview of the AI-assisted workflow used to transform instructor-authored 
study guides or worksheets into interactive game-based review tools. 



To complement the development workflow described above, this subsection briefly summarizes 
key technical decisions that supported the project's instructional goals. Rather than presenting 
low-level implementation details, the emphasis is on architectural and rendering choices that 
enabled rapid prototyping, iterative refinement, and consistent integration of mathematical tasks 
across multiple game genres. 

Initial game prototypes were developed using a single file structure in which the HTML, CSS, 
and JavaScript code resided within one index.html file, accompanied by a small set of PNG 
assets. This compact architecture supported rapid experimentation and quick validation of core 
gameplay mechanics and the integration of mathematical content. As the number and complexity 
of prototypes increased, the project transitioned to a modular structure that separated styles, 
scripts, and assets into dedicated directories. This evolution improved maintainability, simplified 
debugging, and enabled the reuse of shared components, such as movement logic, user interface 
elements, and question banks, across multiple games. 
 
To accommodate different types of mathematical problems and gameplay dynamics, two 
complementary rendering models were employed. Quiz-oriented games relied on standard 
HTML Document Object Model (DOM) elements (e.g., buttons, timers, and text inputs), which 
supported clear problem presentation and straightforward feedback. In contrast, action-oriented 
games, including shooters and platformers, used the HTML5 canvas element to enable 
continuous movement, collision detection, and smooth animation. Selecting the rendering model 
based on pedagogical intent ensured that mathematical content remained visible, accessible, and 
tightly integrated into each game’s core interaction loop. 

3.​ Representative Game Prototypes Generated Using the AI-Assisted Workflow 

To illustrate the scope of the AI-assisted prompting workflow described in Section 2, a set of 
representative game prototypes generated from conventional mathematics review worksheets is 
presented. These examples demonstrate how the same workflow can be applied across different 
mathematical topics, course levels, and instructional contexts by varying gameplay mechanics. 

All prototypes were deployed as review tools within regular course sessions and were also made 
available asynchronously through the course web pages. During in-class review sessions, 
typically lasting approximately 50 minutes, students were encouraged to play the games 
repeatedly, experiment with different strategies, and attempt successive runs. Because the 
questions were randomly generated from predefined templates, students could replay the games 



without encountering identical problem sequences. Outside the classroom, the browser-based 
nature of the games enabled informal review at students’ own pace and on their own schedule. 

The prototypes were implemented across multiple courses and levels, including topics in algebra 
and trigonometry, differential and integral calculus of single and multivariable functions, and 
numerical methods. This implementation across both introductory and upper-level engineering 
mathematics courses highlights the workflow’s adaptability to diverse curricular contexts. 

Rather than treating each prototype as an isolated artifact, the games were organized into four 
gameplay families, each aligned with the cognitive demands of the mathematical content in the 
respective target course. This organization allowed the mechanics, pacing, and interaction model 
to be tailored to specific instructional goals while also facilitating iteration, code component 
reuse, and alignment with course syllabi. Each gameplay family is described in detail below. 

 
●​ Arcade-quiz Prototypes: For the first prototype, we prioritized immediacy over 

complexity. This first family includes games that combine classic arcade aesthetics with 
rapid question–answer cycles to emphasize procedural fluency through repetition under 
time constraints. Short problems are presented sequentially, with performance reinforced 
through scoring systems, lives, timers, and immediate visual feedback. This format is 
particularly well-suited for topics such as limits, differentiation rules, integration 
techniques, or basic algebraic manipulation, where speed and operational proficiency 
play an important role in mastery. Immediate feedback after each response allows 
students to self-correct during gameplay and refine strategies across multiple attempts, as 
illustrated by the representative differential and integral calculus prototype shown in 
Figure 3. 

​
Figure 3. Arcade–quiz prototype generated from a calculus review worksheet, showing 

embedded questions, score tracking, and immediate feedback during gameplay. 



●​ Navigation-based Arcade Prototypes: This category includes games in which students 
control movement through an obstacle-rich environment while solving embedded 
mathematical challenges. In these games, progression is directly linked to correct 
problem solving, i.e., successful responses unlock abilities, restore resources, or enable 
further advancement, while incorrect answers slow progress without abruptly ending the 
game. This structure requires students to alternate between spatial navigation and 
mathematical reasoning, supporting sustained attention and multi-step engagement, as 
incorrect responses result in delayed progress rather than simple point loss. A typical 
example of a game within this category, featuring player navigation combined with 
vector functions problems, is presented in Figure 4. 

​
Figure 4. Navigation-based arcade prototype where progression depends on correctly 
solving embedded mathematical challenges. 

●​ Mission-based Prototypes: The games in this family are designed to support higher-order 
learning objectives by prioritizing decision making and method selection over response 
speed. Progression is driven by the completion of structured objectives that require 
students to analyze the mathematical structure of each task and choose appropriate 
solution strategies. This design aligns naturally with the goals of upper-level mathematics 
courses, where understanding when and why particular methods apply is as important as 
performing the associated computations. An example of this category is shown in Figure 
5, which presents a mission-based game developed for a numerical methods course. In 
this prototype, students are positioned as agents who advance through a sequence of 
exploratory missions by selecting appropriate numerical techniques, such as root finding, 
interpolation, or numerical integration. By integrating narrative and problem-based 
elements, the game emphasizes strategic reasoning and method selection, reinforcing 
conceptual understanding rather than time-pressured computation. 

 



 

​
Figure 5. Mission-based game prototype illustrating narrative-driven progression in a 

numerical methods context. 

●​ Platform-style prototypes: This family of games emphasizes progressive problem 
solving through exploration, in which students unlock new sections or overcome 
obstacles by correctly completing short, sequential tasks. Although individual challenges 
are intentionally concise, progression through the environment requires students to 
complete chains of related problems, supporting multi-step reasoning across successive 
game segments rather than isolated responses. The format is particularly effective for 
reinforcing foundational skills, as it combines frequent low-stakes practice with visible 
progress to promote persistence and reduce anxiety associated with incorrect responses. 
By allowing students to recover quickly from errors and continue advancing, the design 
encourages repeated engagement while gradually building confidence and procedural 
coherence in early mathematics courses. An example of this design is shown in Figure 6, 
which presents a platform-style prototype developed for an introductory mathematics 
course. In this implementation, the game targets analytical geometry through a sequence 
of interconnected tasks centered on parabolas. Students may first be asked to identify key 
elements such as the vertex, followed by subsequent prompts addressing the focus, 
directrix, or other defining features, with each correct response enabling further 
progression. In this way, the platform structure supports stepwise problem solving, where 
individual questions contribute to the construction and understanding of a complete 
geometric representation rather than functioning as isolated exercises. 



 

​
Figure 6. Platform-style prototype for introductory mathematics courses, where 

progression is tied to successful problem solving. 

Notice that, across all gameplay families, the mechanics were intentionally kept simple to 
support quick, repeatable practice rather than extended gameplay experiences. These 
representative prototypes demonstrate that the proposed AI-assisted workflow is not limited to a 
specific game genre or course level; instead, it equips instructors with a flexible and replicable 
method for transforming existing instructional materials (not restricted to study guides or review 
worksheets) into interactive, browser-based study tools. By maintaining alignment with 
mathematical content and instructional objectives, the workflow supports repeated practice, 
immediate feedback, and student engagement. Despite differences in visual design and gameplay 
mechanics, all prototypes share common design principles, including student accessibility, 
opportunities for repeated practice, and sustained instructor control, which were consistently 
applied across courses and implementation contexts. 

The following section discusses the broader instructional implications of this approach, including 
observed benefits, practical limitations, and considerations for integrating AI-assisted game 
design within engineering mathematics curricula. 

4.​  Discussion 

This paper positions generative AI as a practical design aid for instructors seeking to extend 
active learning beyond the classroom. The contribution of this work is intentionally designed and 
methodology-focused. Rather than reporting learning gains, engagement metrics, or comparative 
outcomes, the paper documents a replicable workflow (see Section 2) that enables the rapid 
transformation of traditional instructional materials (e.g., review worksheets) into gamified study 
tools. The representative prototypes presented in Section 3 illustrate how this workflow can be 
applied across mathematics courses at different levels and instructional contexts. 



The proposed approach addresses well-known constraints in engineering education: limited 
instructor time and restricted access to specialized technical resources. By using the ‘Prompt 
Problem’ approach, a new paradigm in which solutions are built by formulating natural-language 
prompts for code-generating Large Language Model (LLMs) [15], instructors can retain full 
control over mathematical content and instructional goals while substantially reducing 
development effort. It is important to highlight that within this workflow, generative AI acts not 
as a pedagogical decision-maker but as an implementation assistant that accelerates prototyping 
and revision. This distinction is critical, as it preserves pedagogical responsibility with the 
instructor while using AI for efficiency. 

Traditional review activities in mathematics courses often take one of two forms: in-class 
problem-solving sessions constrained by scheduled time, or take-home review worksheets 
assigned for independent practice. In the latter case, students frequently receive little or no 
immediate feedback, or they must seek guidance independently through external resources, 
including general-purpose AI tools, over which instructors have limited control. As a result, the 
feedback students receive can vary widely in quality and alignment with course expectations. In 
contrast, the video-game prototypes introduced in this paper provide continuous practice in 
which feedback is predefined by the instructor and delivered immediately within the activity 
itself. Moreover, because the games remain available online, students can revisit key concepts, 
solve practice problems, and self-assess their performance from their phones, tablets or laptops 
outside class hours, during short study intervals, commutes, or even informal review moments 
before assessments. From a design perspective, this shift extends review activities beyond fixed 
classroom sessions and transforms them into flexible, on-demand study tools that align more 
closely with students’ everyday digital habits [16], while preserving instructor supervision. 

An additional implication of this work is that effective game-based study tools do not require 
complex mechanics or extended development cycles. Across all gameplay families presented, the 
designs intentionally emphasize simplicity, immediate feedback, and close alignment with course 
content. The examples suggest that modest mechanics, when carefully aligned with instructional 
goals, are sufficient to create approachable review experiences. This observation aligns with 
prior research in educational technology, indicating that students are more likely to adopt and 
continue using tools that are easy to access and designed around clearly defined learning tasks 
rather than complex interfaces or mechanics [4]. 

Furthermore, our design aligns with established research validating simple mechanics for skill 
acquisition. Just as linear board games [17] and fast-paced classics like Tetris [18] successfully 
reinforce cognitive skills, our prototype leverages immediate arcade feedback to build procedural 
fluency. This confirms that this kind of model remains a powerful instructional tool [19], 



bridging the gap between rote repetition and the conceptual engagement seen in educational titles 
like Wuzzit Trouble [20]. 

From an instructional perspective, the proposed workflow supports experimentation and 
incremental adoption. Instructors can iterate quickly, refine difficulty or pacing through prompt 
adjustments, and deploy updated versions without disrupting existing course structures or 
assessment practices. This flexibility allows game-based elements to be explored for their 
pedagogical value without committing to extensive course redesign. 

Finally, by building all games directly from instructor-authored materials, the proposed approach 
preserves alignment with course content and assessments. Problem selection and structure, 
mathematical notation, and solution accuracy remain instructor-defined, ensuring that the games 
function as extensions of established instructional practice instead of parallel or disconnected 
activities. In this sense, the workflow introduced in this work demonstrates how generative AI 
can be integrated into mathematics instruction in a controlled and purposeful manner, supporting 
the course syllabus without altering its underlying structure. 

5.​ Conclusion and Future Work 

This paper introduced an AI-assisted design workflow that enables instructors to convert 
classical mathematics assignments into browser-based games with minimal technical overhead. 
The contribution of this work is the articulation of a practical and replicable process through 
which generative AI supports the implementation of interactive learning tools that complement 
established instructional practices and materials. 

Our future work follows two complementary directions. The first focuses on extending the 
design capabilities of the workflow itself. Planned efforts include: (i) refining prompt strategies 
to support adaptive difficulty and personalized feedback, (ii) exploring collaborative and 
multi-user gameplay formats, and (iii) expanding the range of gameplay structures that can be 
generated. These extensions aim to broaden the instructional design space available to instructors 
without increasing technical complexity. On the other hand, the second direction concerns a 
systematic evaluation of instructional impact, which was beyond the scope of this study. More 
precisely, our future research will involve developing frameworks to examine how different 
game designs, interaction patterns, and usage contexts relate to student engagement, motivation, 
and learning outcomes. Such analysis is necessary to move beyond design feasibility and toward 
an evidence-based understanding of whether, when, and how AI-assisted game-based tools are 
effective in mathematics education. 

In summary, this work positions generative AI not as a substitute for pedagogical expertise but as 
a practical implementation partner that allows instructors to rapidly prototype, iterate, and deploy 



interactive learning tools based on their own course materials. As a result, the workflow 
introduced in this paper expands the instructional design space for engineering mathematics 
education while remaining aligned with course syllabi and responsive to contemporary student 
learning habits shaped by short, interactive, and on-demand digital engagement. 
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