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ABSTRACT

Students majoring in English for Professional Communication, enrolled in the Introduction to Critical
Thinking course, often struggle to grasp abstract concepts such as barriers to critical thinking, inductive and
deductive reasoning, and the identification of logical fallacies. To address this gap, Ozzy and the Oddity
Kingdom was developed as a Mobile-Assisted Language Learning (MALL) solution that transforms these
challenging ideas into an engaging, interactive experience. Built in Unity using C#, the game adopts a visual
novel format set in a rich fantasy world, enhanced by high-quality, Al-generated resources created through
Midjourney. The design incorporates gamification elements such as branching storylines, distinctive
characters, a map-based navigation interface, and a variety of formative and summative assessments including
drag-and-drop, fill-in-the-blank, multiple-choice, and word scrabble challenges. A reward-and-punishment
system and scalable difficulty levels encourage sustained engagement while reinforcing learning objectives.
The choice of Unity ensures cross-platform deployment on both iOS and Android with minimal production
costs, making the project both practical and sustainable. Beyond its immediate application in critical thinking
education, the framework is adaptable to other subject areas, opening pathways for wider adoption. Its market
potential lies in its ability to serve as a supplementary learning tool that blends academic rigour with narrative-
driven play, offering educators and learners an accessible, portable, and customisable resource for deepening
understanding in diverse educational contexts.
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INTRODUCTION

Students in Introduction to Critical Thinking often struggle with abstract concepts such as barriers to sound
judgment, the difference between inductive and deductive reasoning, and the classification of fallacies. These
ideas require students to apply knowledge beyond textbook examples to real-life situations, which is
challenging. A mobile-assisted approach offers a practical solution. Research shows that mobile-supported
learning can lead to moderate to high improvements in engagement and achievement compared to traditional
methods (Chen et al., 2020). However, reviews also warn against focusing only on technology without strong
pedagogy (Burston, 2014). For critical thinking in EFL courses, studies recommend explicit teaching, guided
questioning, and collaborative tasks, which work best in interactive and feedback-rich environments (Zhao et
al., 2016). Based on this, Ozzy and the Oddity Kingdom was developed as a mobile game that applies these
principles in an engaging format.

Our design uses a visual novel with branching storylines, supported by evidence that narrative-based
environments can improve both engagement and learning (Rowe et al., 2010). Branching choices create
decision-making opportunities that build perspective-taking and reasoning skills when supported by clear
scaffolds (Fenici & Mosca, 2024). Visual novels also allow for proven teaching strategies such as choice-based
dialogue, mini-games, and exploration, which we use to practice reasoning skills (Camingue et al., 2020).
Gamification elements like progression and rewards are included but aligned with learning goals, as research
shows that unstructured gamification has limited impact (Sailer & Homner, 2020; Huang et al., 2020).
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Generative Al is used to create diverse content while maintaining teacher control. Al helps produce prompts,

examples, and assessment items quickly, which is valuable for mobile learning (Godwin-Jones, 2024). At the
same time, ethical concerns such as privacy, bias, and overreliance require clear policies and human review
(Williams, 2024). Ozzy and the Oddity Kingdom uses Al-generated art and text as drafts, refined by experts to
ensure quality and alignment with learning goals. Combined with formative checks embedded in the story and
mini-games, this approach makes abstract reasoning visible and improves it through timely feedback and
repeated low-stakes practice (Sailer & Homner, 2020).

Problem Statement

Traditional lectures and worksheets focus on memorising rules rather than applying them, which limits transfer
to authentic contexts. Research on mobile-assisted language learning shows moderate to large improvements
compared to traditional methods, but reviews also note inconsistent study quality and an overuse of surface-
level tasks (Chen et al., 2020; Mihaylova et al., 2022). In EFL courses, explicit modelling and guided
questioning improve critical thinking, but these methods require continuous practice and feedback that static
materials cannot provide (Zhao et al., 2016). There is currently no solution that embeds reasoning practice into
meaningful interaction on a device students use daily (Burston, 2014).

Another challenge is design coherence. Gamification is often used to keep students engaged, but research
shows it only brings small to moderate learning gains unless game elements are closely tied to learning goals
(Huang et al., 2020; Sailer & Homner, 2020). Narrative-based learning offers a better approach because well-
designed stories can connect motivation with problem solving. Studies show that narrative engagement can
improve learning outcomes (Rowe et al., 2010). Visual novels, in particular, allow for strategies such as
choice-based dialogue, mini-games, and exploration, which can be structured to build reasoning skills step by
step (Camingue et al., 2020). Current tools for this course do not use these strategies, leaving a gap between
research and practice.

Assessment is another weakness. Current evaluations rely on multiple-choice questions that measure
recognition rather than reasoning in action. Research on game-based assessment shows that embedded and
unobtrusive measures can track skills during play and provide feedback that improves performance (Shute &
Ventura, 2013; Shute et al., 2021). However, creating and maintaining such systems is expensive, so many
mobile apps fail to deliver strong formative assessment. Generative Al can speed up content creation and item
variation, but its use raises concerns about privacy, bias, and overreliance, which require human oversight and
clear policies (Godwin-Jones, 2024; Williams, 2024). At present, there is no mobile solution that combines
narrative-based design, structured gamification, and embedded assessment while meeting ethical standards for
Al use.

Objectives

1. To design and develop a story-based mobile application that uses gamification and built-in formative
assessment to help learners identify and apply critical thinking skills in real-life contexts.

2. To assess the effectiveness and commercial potential of a generative Al-supported content creation
process for producing scalable and ethically sound educational resources within a mobile-assisted
language learning framework.

PRODUCT DESCRIPTION & METHODOLOGY
Figure 1 shows One of The Available Features in The Application
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Ozzy and the Oddity Kingdom is a cross-platform visual novel game built in Unity using C#. It places key
critical thinking concepts within story-based choices that affect the game’s outcome. Each chapter focuses on a
specific skill, such as distinguishing inductive from deductive reasoning or identifying fallacies. Players move
through branching storylines where their decisions influence the plot. Short mini-games are included, such as
drag-and-drop argument mapping, fill-in-the-blank exercises, timed multiple-choice questions, and word
scrabble for key terms. The game uses progressive difficulty, low-stakes retries, and rewards based on
reasoning quality rather than speed. This design follows research showing that narrative-based environments
can improve engagement and learning, and that visual novels support strategies like choice-based dialogue and
mini-games (Camingue et al., 2020; Rowe et al., 2010). Gamification is used carefully to support learning
goals, as studies show limited benefits when game elements are not aligned with instruction (Huang et al.,
2020; Sailer & Homner, 2020). Branching choices are designed to develop perspective-taking and reasoning,
not just to vary content (Fenici & Mosca, 2024).

Generative Content Workflow

Content creation uses a human-in-the-loop process. Generative Al produces draft artwork, dialogue, and
question items, which are then reviewed for accuracy, cultural sensitivity, and fairness. This speeds up
development while maintaining quality. Research shows that Al can support both independent and teacher-led
learning by generating examples and feedback, but strict controls are needed to manage bias and privacy
(Godwin-Jones, 2024). Ethical measures include local processing where possible, clear consent notices, and a
review checklist for fairness and difficulty. This checklist ensures diverse representation, avoids stereotypes,
and tracks all revisions. These steps follow current recommendations for responsible Al use in education,
which stress transparency and human oversight (Williams, 2024).

Assessment Design and Learning Supports

Figure 2 Shows the Types of Assessments in the Application

Barriers to Critical Thinking
Multiple Choice Question

W Lovel Twe - Twins of Roasen
Inducrive and Deductive Reasoning
Word Scrabble

» Simple and intuitive user interface
¢ Lively characters

* Interactive dialogues

* Blends critical thinking lessons

with an enchanting, immersive
journey.

The game uses embedded assessments that track reasoning through player actions. Each skill is linked to
observable behaviours, such as selecting counterexamples or repairing arguments. Data from choices and mini-
games feed into a stealth assessment system that updates learner profiles in real time and provides targeted
feedback, such as worked examples or guided retries (Shute & Ventura, 2013; Shute et al., 2021). Tutorials
include modelling and guided questioning before independent practice, reflecting strategies proven effective in
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EFL contexts (Zhao et al., 2016). The aim is to integrate assessment into gameplay, reducing test anxiety and
supporting continuous improvement while maintaining reliability for research (Shute & Ventura, 2013).

Empirical Methodology

In the scheduled pilot study, the evaluation is planned to use a two-phase design-based research approach.
Phase one involves classroom pilots to test usability, narrative flow, and assessment accuracy through think-
aloud sessions and log analysis. Phase two is a quasi-experimental study comparing the game with standard
teaching, using pre- and post-tests on argument analysis and transfer tasks. Engagement and user experience
will be measured through surveys and interviews. This approach addresses common weaknesses in MALL
research, such as short duration and small samples, while building on evidence of mobile learning benefits and
the added value of narrative and gamification (Chen et al., 2020; Mihaylova et al., 2022; Rowe et al., 2010;
Sailer & Homner, 2020). Instructor workload and implementation fidelity will also be documented to inform
future scaling.

POTENTIAL FINDINGS AND COMMERCIALISATION

The game is expected to improve students’ ability to analyse arguments and apply critical thinking skills
compared to the usual teaching approach. Based on previous studies, mobile learning often shows better results
than traditional methods, and narrative-based games can increase both engagement and learning (Chen et al.,
2020; Rowe et al., 2010). The built-in assessment system should match well with external tests, showing that it
measures reasoning accurately while giving feedback during play (Shute & Ventura, 2013; Shute et al., 2021).
Students are also likely to make fewer mistakes with fallacies and better separate inductive and deductive
reasoning because the game combines clear examples, guided practice, and independent tasks, which are
effective in EFL settings (Zhao et al., 2016).

Game data should show that quick feedback after wrong choices helps students improve immediately and over
time. This supports the idea that assessment should guide learning without interrupting the experience (Shute
& Ventura, 2013). Engagement scores are expected to partly explain learning gains, which agrees with research
showing that strong stories and interactive choices keep students motivated and focused on learning (Rowe et
al., 2010; Camingue et al., 2020). Fairness checks should confirm that the game works for students with
different language levels, which is important for first-year courses with mixed abilities (Chen et al., 2020).

The content creation process using generative Al should speed up development without lowering quality when
human review is included. More scenarios can be produced in less time, while checks ensure accuracy and
cultural sensitivity. This matches findings that Al can help create language learning materials if teachers
control quality and protect privacy (Godwin-Jones, 2024). Interviews may show concerns about ethics and
overuse of Al, so clear policies and consent steps will be important (Williams, 2024). If successful, this process
will make it easier to update and localise content for different contexts.

Figure 2 shows The List of Commercialisation Potentials of the Application

\Q) ommercialisation Potential
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For commercialisation, the plan is to offer the app to universities first, with features like progress dashboards
for instructors and easy cross-platform access. Later, a freemium model can reach a wider audience, with basic
chapters free and advanced content as paid add-ons. The Al-supported pipeline will allow fast updates and
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seasonal content while keeping costs low and quality high (Godwin-Jones, 2024; Williams, 2024). Evidence
from trials, including cost per learner and teacher workload, will support adoption by institutions looking for
affordable, research-based tools (Mihaylova et al., 2022; Sailer & Homner, 2020)

NOVELTY AND RECOMMENDATIONS

This project is unique because it combines a story-based visual novel with built-in assessment for critical
thinking. The branching choices are designed to make students practice reasoning skills like spotting fallacies
and distinguishing between inductive and deductive arguments. Feedback is given during the story so learning
happens without breaking the flow. Research shows that strong narratives can improve both engagement and
learning, and visual novels work well when they include choices and mini-games (Rowe et al., 2010;
Camingue et al., 2020). Gamification is used carefully to support learning goals, which is important because
studies show that random game elements have little effect on learning (Huang et al., 2020; Sailer & Homner,
2020). The game also uses stealth assessment to track skills and give timely feedback, following best practices
in game-based learning (Shute & Ventura, 2013).

The project uses a human-in-the-loop process with generative Al to create dialogue, scenarios, and assessment
items faster while keeping quality and cultural accuracy. This approach combines the speed of Al with teacher
review to avoid bias and errors. It also addresses common problems in mobile learning projects, such as short
lifespan and poor scalability, by making it easier to update and localize content (Godwin-Jones, 2024;
Williams, 2024). The design meets both main goals: improving critical thinking through interactive learning
and testing an ethical, scalable way to produce educational content.

Teachers should use the game as part of a critical thinking unit, starting with short lessons and then guided
play. Instructors need training on how to read the dashboard, adjust difficulty, and run quick discussions after
gameplay. Researchers should measure both learning outcomes and engagement, and check if feedback inside
the game improves results. Larger studies across different campuses are recommended to confirm effectiveness
and fairness (Mihaylova et al., 2022; Zhao et al., 2016). Assessment accuracy should also be tested against
external tasks to ensure it measures real reasoning skills (Shute & Ventura, 2013).

Start with university licenses that include teacher dashboards and clear privacy policies. Later, use a freemium
model with free basic chapters and paid advanced content. The Al content pipeline should include templates,
bias checks, and localization guides to keep updates fast and ethical (Godwin-Jones, 2024; Williams, 2024).
Partnerships with language centers can help adapt content for EFL learners. Finally, share data on cost, teacher
workload, and learning gains to support adoption. Evidence from mobile learning and gamification research
can strengthen the case for investment (Chen et al., 2020; Sailer & Homner, 2020).
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