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ABSTRACT

This study aimed to identify the algorithms used in the game creation of the Cross-platform game
Code Quest. Cross-platform games work on multiple devices, making them more accessible and
fostering larger player communities. They provide excellent accessibility and can serve
educational purposes, such as learning through games. The purpose of educational games is to
help users learn in a fun and engaging way. A great example is a quiz battle game, where players
must select the correct answers to progress. Code Quest, a cross-platform Java programming quiz
battle game, was developed to enhance users' Java knowledge. To achieve their goal, the
proponents used Agile methodology (SCRUM), incorporating phases like product backlog, sprint
planning, sprint backlog, and iterative sprints to build and refine the application efficiently. The
proponents conducted user acceptance testing in terms of gameplay and user interface, and the
participants gave excellent feedback on the application’s acceptability. In general, the cross-
platform quiz battle game created in this study provides an enjoyable and effective tool for
students facing difficulties in learning the Java programming language. It helps improve their
knowledge through gameplay.

Keywords: algorithm, agile methodology, cross-platform, education game, quiz battle

INTRODUCTION

In today's fast-paced tech industry, programming has become a crucial skill, with web developers,
software engineers, and programmers shaping the digital landscape. Among these, Java remains
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a foundational language due to its platform independence, rich libraries, and strong community
support. However, teaching and learning Java can be challenging, especially for aspiring
programmers who struggle with problem-solving, modular thinking, and engagement in
traditional settings. To address these challenges, this study aims to implement an engaging
approach to help BSIT students at Pangasinan State University-Lingayen Campus (PSU-LC)
enhance their Java skills through gamification.

The project introduces CodeQuest, a Java-based mobile game developed using Flutter and Dart,
designed to create an immersive learning experience. Specifically, the study aims to: (1)
determine the Java topics where BSIT students require additional support; (2) identify the
algorithms used in game development, focusing on randomizing questions without repetition,
adjusting question difficulty based on player performance, implementing a monitoring and
leaderboard system, and establishing game logic; and (3) determine the acceptability level of the
developed system. By transforming Java learning into an interactive experience, CodeQuest
seeks to improve students' critical thinking, problem-solving abilities, and overall understanding
of Java programming in a fun and accessible way.

METHODS

This study employed a quantitative approach with a descriptive design to explore how a gamified
learning approach can enhance the Java programming skills of second-year Bachelor of Science
in Information Technology (BSIT) students at Pangasinan State University, Lingayen Campus. The
guantitative method was chosen because it allows for the objective measurement of the impact
of gamification on student learning outcomes by generating numerical data that can be analyzed
to identify trends and correlations. The descriptive design was used to assess how the gamified
approach affects student engagement, motivation, and performance without manipulating any
variables, providing a clear and accurate representation of the learning dynamics within the
target population.

The study was conducted at Pangasinan State University, Lingayen Campus, and involved second-
year BSIT students across three sections: Section A (45 students), Section B (42 students), and
Section C (44 students), totaling 131 students. To determine the sample size, the researchers
applied Slovin’s formula with a confidence level of 90% and a margin of error of 10% (0.1). The
calculation resulted in a sample size of 57 respondents, ensuring a representative sample of the
population. A purposive sampling technique was used due to time constraints, allowing the
researchers to focus on the target group that best represented the needs of the study.

To achieve the study’s objectives, the researchers used multiple data collection instruments. For
Objective 1, a needs assessment survey was conducted to identify the Java topics that BSIT
students found most challenging and required additional support. This step was crucial in
ensuring that the game content aligned with the specific learning needs of the students. For
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Objective 2, the researchers adopted the Scrum framework to guide the development of the
game. Scrum, an agile project management methodology, was used to organize the development
phases and ensure a collaborative, flexible, and iterative approach.

Figure 1
Scrum Process

Scrum Process
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1-4 WEEKS

eting

Note: Adapted from https://optimmus.io/what-is-scrum-the-ultimate-guide-to-the-scrum-
software-development-process/

Flow of Randomizing and Generating Questions without Repetition

The algorithm ensures that each question in the game is unique and not repeated. It starts by
creating a list of questions to be used during gameplay. A random number generator is then used
to pick a question from this list. Once a question is selected, it is removed from the list to prevent
it from being chosen again in the same round. This process continues until all the questions have
been used, ensuring a varied and engaging experience for the player while maintaining fairness
in the gameplay.

Algorithm in Adjusting the Difficulties of Questions Based on the Player’s Performance

The algorithm starts by displaying the player with a default question. Based on the player’s
response, it adjusts the difficulty of the next question dynamically. If the player answers correctly,
the next question is chosen from a more complex set of questions. On the other hand, if the
player answers incorrectly, the following question comes from an easier set. This pattern
continues, with the difficulty level adapting to the player’s performance. If the player answers
several questions correctly in a row, the questions remain challenging, while multiple incorrect
answers keep the difficulty in the easier set. This approach ensures a balanced gameplay
experience, keeping it engaging and tailored to the player’s skill level.
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Algorithm in Monitoring and Leaderboard System

The teacher creates a folder to organize and store a list of students, including their information
and scores. Students play the game by entering a class code provided by the teacher. Using the
same class code, all students are directed to the corresponding folder, where their progress is
tracked. The students are then ranked within the folder based on the number of stars they earn
in the game, ensuring a clear and motivating leaderboard that reflects their performance.

Flow of the Game Logic

The game starts by displaying a map where the players start with module one, chapter one, and
round one, as intended for new users. The game generates questions, and the player's responses
determine the flow of the battle. A correct answer allows the player’s character to attack the
enemy, while an incorrect answer results in the enemy attacking the player’s character. If the
player fails to answer within 60 seconds, the enemy automatically attacks. If the player
successfully defeats the enemy, the player advances to the next round. To unlock the next
chapter, the player must unlock the first three rounds of the current chapter. Similarly, to move
to the next module, the player must complete all three chapters of the current module.

For Objective 3, an acceptability level survey questionnaire was used to evaluate user acceptance
of the developed game. The questionnaire assessed various aspects such as gameplay, user
interface, and overall user experience. Data collected from the surveys were analyzed using
descriptive statistics. The needs assessment survey results were used to identify the most critical
Java topics for inclusion in the game. To evaluate the acceptability of the gamified approach, the
researchers used a 5-point Likert scale, where responses ranged from “Poor” (1) to “Excellent”
(5), with the corresponding descriptive interpretations:

Table 1
Likert Scale for System Acceptability
Point Statistical Descriptive Equivalent Descriptive Interpretation
Score Range
5 4.51-5.00 Excellent (E) Acceptable
4 3.51-4.50 Very Good (VG) Acceptable
3 2.51-3.50 Good (G) Acceptable
2 1.51-2.50 Fair (F) Not Acceptable
1 1.00-1.50 Poor (P) Not Acceptable

The weighted mean was computed to measure and analyze the data, providing an overall
assessment of system acceptability. The formula used was:

2 (wx)

n

X =
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Where:

X = weighted mean

w = weight of each question

x = frequency of each respondent

n = total number of respondents.
Ethical standards were upheld throughout the study. Informed consent was obtained from all
participants, ensuring that they were aware of the study's purpose, procedures, and their right
to withdraw at any time. Confidentiality and anonymity were maintained by safeguarding
participants' identities and ensuring that collected data was used solely for research purposes.
Institutional approval was obtained prior to conducting the study, ensuring compliance with
ethical guidelines.

By using a well-defined methodology, this research ensured that the gamified learning approach
was developed and evaluated effectively, providing meaningful insights into its impact on student

engagement, motivation, and learning outcomes.
RESULTS

The developed game incorporated effective algorithms for managing game logic, randomizing
guestions without repetition, adjusting difficulty dynamically, and tracking player progress
through a monitoring and leaderboard system.

Table 2
Needs Assessment Survey
Topics Tally Percentage

Java Programming Fundamentals 36 63.15%
Abstract Windowing Toolkit and Swing 23 40.35%
Decision Control Structures 35 61.40%
Repetition Control Structures 34 59.65%
GUI Event Handling 23 40.35%
Objects and Classes 23 40.35%
User-Defined Classes 22 38.60%
Inheritance, Polymorphism and Interfaces 21 36.84%
Getting Input from the Keyboard 35 61.40%
Java Arrays 33 57.89%
Total 285

The results of the needs assessment survey highlighted the five most challenging Java topics for
second-year BSIT students, which were integrated into the game to address the identified
learning gaps.
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The table 3 shows the results of acceptability level in terms of Gameplay.

Table 3
Acceptability level in terms of Gameplay
Indicators Weighted Descriptive Descriptive
Mean Equivalent Interpretation

Learnability — effort in learning 4.51 Excellent Acceptable
the game is reduced.
Enjoyment — the game is fun and 4.60 Excellent Acceptable
entertaining.
Originality — the game has unique 4.53 Excellent Acceptable
qualities.
Animation — the game 4.54 Excellent Acceptable
characteristics display smooth
movement.
Educational — the game is 4.54 Excellent Acceptable
informative.
Average Weighted Mean 4.54 Excellent Acceptable

The table 4 shows the result of acceptability level in terms of User Interface.

Table 4
Acceptability level in terms of User Interface
Indicators Weighted Descriptive Descriptive
Mean Equivalent Interpretation

Buttons and Game Text — buttons 4.53 Excellent Acceptable
and game text are readable
User Friendliness — the game is 4.54 Excellent Acceptable
easy to learn and use
Background — used background has 4.68 Excellent Acceptable
attractiveness.
Music — background and sound 4.72 Excellent Acceptable

effects make the game lively

Average Weighted Mean 4.62 Excellent Acceptable
The acceptability evaluation revealed that CodeQuest achieved high levels of acceptability in

terms of both gameplay and user interface, demonstrating that the game is enjoyable,
educational, and easy to navigate. The findings affirm that the developed game meets the
requirements of aspiring Java programmers, providing an engaging and effective learning
platform.

CONCLUSIONS AND RECOMMENDATIONS

Code Quest effectively covers key Java topics where students require additional support,
including Java Programming Fundamentals, Decision Control Structures, Repetition Control
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Structures, Getting Input from the Keyboard, and Java Arrays. The inclusion of essential
algorithms for randomizing questions, adjusting difficulty, tracking progress, and enhancing game
logic ensures that the game provides an engaging and adaptive learning experience.

The needs assessment survey validated that these Java topics were the areas where students
needed further reinforcement, and their integration into the game addressed these gaps
effectively. The high ratings in terms of gameplay and user interface indicate that Code Quest
was enjoyable, well-designed, and highly acceptable to the target audience. The game was
successful in providing an interactive, fun, and educational platform that supports student
learning while maintaining a high level of engagement.

The study contributes to the gamification of education, demonstrating that incorporating game-
based learning can effectively address learning gaps and motivate students to improve their
programming skills.

To further improve Code Quest based on the study's findings, several recommendations are
suggested. Future developers should expand the game’s content by incorporating more
advanced Java topics such as Object-Oriented Programming, Inheritance, Polymorphism, and
Interfaces to enrich the educational experience. Enhancing gameplay through the addition of
new maps and game modes can help sustain player interest. Visual appeal and engagement can
also be improved by refining game assets, animations, and graphics. Additionally, improving the
user interface will ensure smoother navigation and usability. For classroom integration, the
monitoring system should support CSV or Excel file imports for easier student data management,
and it must be thoroughly tested with teachers to ensure its effectiveness in tracking student
progress.
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