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PREFACE

Welcome to the inaugural volume of the Progress in Computing and Mathematics Journal
(PCM), a publication proudly presented by the College of Computing, Informatics, and Mathematics
at UiTM Cawangan Melaka.

This journal represents a significant step in our commitment to fostering a vibrant research
culture, initially providing a crucial platform for our undergraduate students to showcase their
intellectual curiosity, dedication to scholarly pursuit, and potential to contribute to the broader
academic discourse in the fields of computing and mathematics. However, we envision PCMJ evolving
into a beacon for researchers both nationally and internationally. We aspire to cultivate a space where
groundbreaking research and innovative ideas converge, fostering collaboration and intellectual
exchange among established scholars and emerging talents alike.

The manuscripts featured in this first volume, predominantly authored by our undergraduate
students, are a testament to the hard work and dedication of these budding researchers, as well as
the guidance and support provided by their faculty mentors. They cover a diverse range of topics,
reflecting the breadth and depth of research interests within our college, and set the stage for the
high-quality scholarship we aim to attract in future volumes.

As editors, we are honored to have played a role in bringing this journal to fruition. We extend
our sincere gratitude to all the authors, reviewers, and members of the editorial board for their
invaluable contributions. We also acknowledge the unwavering support of the college administration
in making this initiative possible.

We hope that PCMJ will inspire future generations of students and researchers to embrace
research and innovation, to push the boundaries of knowledge, and to make their mark on the world
of computing and mathematics.

Editors

Progress in Computing and Mathematics Journal (PCMJ)
College of Computing, Informatics, and Mathematics
UiTM Cawangan Melaka
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Malaysia, amidst the challenges of the modern era, faces a growing
demand for individuals equipped with robust critical thinking skills
in both industry and education. With the lack of tools/game/platform,
the idea of promoting critical thinking is in decline. To address this
imperative, the project titled "Critical Thinker: Visual Novel Game
for Building Critical Thinking Skills" introduces a game named
"Critical Thinker." The game's core objective is to assess and improve
users' critical thinking skills through an engaging story- based
approach. The usability of this game will also be taken into
consideration as it will prove this project’s success. This gamification
application, developed through the Game Development Life Cycle
(GDLC) and employing the Visual Novel Framework, aims to
enhance critical thinking abilities among university students.
Leveraging the System Usability Scale for testing, Critical Thinker
aspires to be a valuable tool in fostering the intellectual capacities
necessary for navigating the complexities of contemporary
Malaysian society. The results show a percentage of 73.86%. Hence,
the third objective of the Critical Thinker game has been satisfied.
The future works of this project would be expanding of the game’s
narrative approach, implementing of the inventory system, and
enhancing the design of characters and environments.

Keywords: Two-Dimensional, Critical Thinking Skills, Visual
Novel, Gamification, Game Development Life Cycle, System
Usability Scale
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INTRODUCTION

Malaysia, recognized for its diversity and economic progress, has made strides in
education but faces challenges in developing critical-thinking skills among students (Wooll,
2022; Herrity, 2023; Ren, 2020). Despite governmental initiatives, challenges in
socioeconomic development, political stability, and environmental sustainability highlight the
pressing need for individuals with strong critical-thinking abilities (Mahmood & Othman,
2020).

The Integrated Curriculum for Secondary Schools and the Malaysia Education
Blueprint 2013-2025 emphasize critical thinking, yet studies show that after eleven years of
learning, Malaysian students struggle to apply critical thinking (Afifah and Nurbarirah, 2017).
To address this, organizations like the American Management Association and Penang Institute
offer courses and propose policy measures to enhance critical thinking in collaboration with
the government (Hwa Yue-Yi, 2016). These efforts aim to improve teacher training,
instructional resources, and overall education quality to foster critical-thinking skills among

Malaysian students.

LITERATURE REVIEW

Games have transcended their initial role as entertainment tools, gaining recognition for
their educational potential (LinkedIn, 2023). Gamification, the application of game design
principles in non-game contexts, particularly excels in promoting critical thinking skills. By
integrating elements like objectives, rules, feedback, and challenges, gamification transforms
various activities into engaging experiences. In education, this approach proves effective in
making learning enjoyable, tracking progress, and nurturing students' curiosity (Cujba, 2023).
Thus, the choice of creating a visual novel game for building critical thinking skills called
Critical Thinker has been made.

Gamification goes beyond mere enjoyment; it acts as a catalyst for positive behavior

change and improved knowledge retention. Dynamic gaming environments allow users to
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experience a sense of progression, enhancing their self-efficacy and intrinsic motivation. In
comparison to traditional teaching methods, gamification, with its diverse elements such as

rewards, storylines, time pressure, personalization, and micro-interactions, creates a

multifaceted and motivating learning experience (Koziot, 2023).

Exploring Diverse Game Genres: Visual Novels

Among the diverse game genres, the visual novel stands out as a captivating choice for
its emphasis on interactive storytelling (Geest, 2015). Visual novels provide a unique platform
for critical thinking development through features like branching narratives, ethical dilemmas,
puzzles, and emotional exploration. The genre offers a rich tapestry of elements that engage
players in decision-making processes and promote a reflective understanding of complex
scenarios (Klotz, 2021).

In the context of this project, the visual novel genre is chosen as it aligns with the goal of
creating an interactive and educational desktop-based 2D application. The focus on
storytelling, character development, and decision-making within visual novels provides an

ideal foundation for integrating critical thinking elements into the user experience.

Ren'Py: Empowering Visual Novel Development

Ren'Py emerges as a powerful and user-friendly visual novel engine designed to empower
developers in crafting interactive storytelling experiences (Ciesla, 2019). Developed by Tom
"PyTom" Rothamel, Ren'Py employs its scripting language, based on Python, to simplify the
creation of visual novel games. The engine supports key elements such as visual assets, text-
based dialogue, choices and branching paths, transitions and effects, audio capabilities, and

cross-platform compatibility.

The scripting language allows non-programmer developers to structure the flow of visual
novels seamlessly. Visual elements like user interface components, backdrops, and character
sprites enhance the storytelling experience. Ren'Py's support for dialogue, choices, and
branching paths facilitates the creation of dynamic narratives. Transitions, audio integration,
and cross-platform compatibility further contribute to a comprehensive toolkit for developers.
Utilizing Ren'Py's features effectively enables the creation of visually appealing, immersive,

and interactive educational applications.
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METHODOLOGY

The Game Development Life Cycle (GDLC) is a systematic approach to creating video
games, encompassing all stages of game development from conception to release. It provides
a framework for organizing and managing the various tasks and processes involved in
developing a game, ensuring that it meets the desired quality standards and is delivered on time
and within budget (Theofilus, 2021). This project utilizes the Game Development Life Cycle
(GDLC) as its development methodology since it is an iterative approach and allows for more
adjustments to be made as they arise. Additionally, this process includes two testing rounds,

increasing the likelihood that the final product's quality will be maintained.

According to Mustofa (2021), the development process consists of three core activities,
namely design and prototyping, production, and testing, as may be inferred from the many
versions of GDLC utilize by various development teams. As a result, there are 6 stages of
development in the suggested GDLC: initiation, pre-production, production, testing, beta, and
release. For this project, the implementation of GDLC only includes four phases which are
initiation, pre-production. production and testing (Alpha version). Beta and release are not

included due to the limited time management for the project development.

In the initiation phase, the foundational concept and gameplay mechanics for a visual
novel game set in a university campus were developed, emphasizing critical thinking in
problem-solving. The pre-production stage involved creating a flowchart and storyboard to
guide the project's direction, ensuring alignment with its goals. In the gameplay section, players
explore the story, making choices that impact the narrative and lead to different endings based
on points earned through critical thinking characteristics. The production phase involved
utilizing graphic editors like Adobe Photoshop, Ibis PaintX, and Canva, along with the Ren'Py
Visual Novel Engine. Windows 10 was chosen as the operating system, and testing involved
assessing the prototype's functionality and user experience, using the System Usability Scale

to gather insights for refinement and improvement.
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RESULT AND DISCUSSION

In this section, the project conducted an evaluation focusing on the usability of the
Critical Thinker game, utilizing the System Usability Scale (SUS). Users actively engaged with
the application, offering feedback, and identifying usability issues, which were then analyzed
to enhance the application's design and functionality. This approach was vital to ensure the

game effectively met user needs and aligned with project objectives.

Evaluation findings provided valuable insights into the application's performance and
user impact, demonstrating a positive resonance with users, and contributing to their
understanding. Additionally, demographic analysis offered context on participants' educational
levels, enriching research results and aiding practical application. The SUS questionnaire,
comprising ten questions assessing user-friendliness, provided a comprehensive evaluation,
with Table 1 illustrating SUS adjective ratings derived from user feedback scores, offering

further insights into the application’s usability.

Table 1: SUS Score Result
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Grade F D Cc B A

sus score: 0 10 20 30 40 50 60 70 80 90 100

Figure 1 System Usability Scale Grading (Perdana, 2023)

In System Usability Scale (SUS), each answer has a value from 1 to 5. In Guerci's
(2020) estimation, the odd items (1, 3, 5, 7 and 9) on the SUS questionnaire require a deduction
of 1 from the total score. Meanwhile, the even items (2, 4, 6, 8, and 10) deduct the score from
5. Itis necessary to total the points for each item for each respondent, multiply that total by 2.5.
The average is determined upon obtaining the entire score for every respondent. Afterward, the

average will be graded accordingly.

SUS Average score
=(nm1-1D+G-m2)+M3-1D+G-nd)+n5-1)+GB—-n6)+ n7-1)
+(G-n8)+mM9—-1)+ (5—n10)) x 2.5

After being rounded, the total average score is 73.86%, as shown in table 5.1. Since the
average score falls between 68 and 74, it will receive a C, meaning that user interaction is
simple, and the system is valuable. Overall, players can utilize and enjoy the game with good

usability. The average score's value serves as evidence for this.
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