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Abstract- The rapid growth of the global game development industry has created an increasing demand for skilled
professionals with both technical and creative expertise. Traditional teaching approaches often fail to provide the
interactive and practical experiences required for mastering game development skills. This paper introduces
Learn2Play, an Android-based educational ecosystem designed specifically for students learning game
development. The platform integrates Firebase Authentication, Cloud Firestore, and Realtime Database to deliver
a secure and scalable learning environment. Learn2Play includes multiple modules such as Al-powered learning
assistance, gamified learning activities, video lectures, assignment management, and real-time progress analytics.
The system is developed using Java and XML while following Material Design 3 design principles to ensure usability
and consistency. Security features such as Firebase App Check and session management through Shared
Preferences are incorporated to ensure reliable access and user data protection. Results from pilot deployment
involving 120 students indicate increased engagement, improved learning outcomes, and higher assignment
completion rates compared with traditional teaching methods. The findings demonstrate the effectiveness of
mobile-first learning systems combined with artificial intelligence for technical education.
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allow students to access educational materials
anytime and anywhere, while Al-driven systems can

I. INTRODUCTION

provide instant feedback and personalized
The video game industry has evolved into one of the assistance.
most rapidly expanding sectors of the digital . .

However, most existing learning management

economy. Recent industry reports project that the
global gaming market will exceed $300 billion in
value by 2026. This rapid expansion has increased
the demand for developers who possess skills in
programming, graphics design, storytelling, and
interactive system development.

systems are designed for general academic courses
and do not address the specific needs of game
development education. Students often rely on
multiple tools for lectures, assignments, coding
tutorials, and progress tracking, resulting in
fragmented learning experiences.

Despite this demand, many educational institutions
continue to rely on traditional lecture-based
instruction, which often lacks opportunities for
hands-on experimentation and practical learning.
Game development is a multidisciplinary field that

To address these challenges, this research proposes
Learn2Play, a mobile-based educational platform
designed to support game development students
through interactive content, Al assistance, and

requires continuous practice and experimentation,
making interactive learning environments essential.
Advances in mobile technology and artificial
intelligence have created opportunities to transform

integrated progress tracking.

The main contributions of this study include:
e Development of a mobile-first learning platform

the learning process. Mobile learning platforms tailored to game development education
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e Integration of Al-based assistance for technical
learning support

¢ Implementation of gamified learning modules to
increase engagement

e Real-time progress analytics for monitoring
student performance

Il. RELATED WORK

A. Mobile Learning in Technical Education
Mobile learning platforms have become increasingly
important in modern education due to the
widespread availability of smartphones. Studies
show that mobile learning applications can
significantly increase student engagement and
provide flexible access to educational resources.
Multimedia-based learning environments that
incorporate videos, simulations, and interactive tasks
have been shown to improve knowledge retention
and learner motivation.

B. Gamification in Education

Gamification has been widely adopted as a method
for enhancing student engagement. Elements such
as points, badges, leaderboards, and progress
indicators encourage participation and provide
learners with immediate feedback. Research
indicates that gamified learning environments can
improve academic performance and increase
motivation, particularly in STEM-related disciplines.

C. Artificial Intelligence in Learning Systems
Artificial intelligence has introduced new possibilities
for personalized learning environments. Al-driven
tutoring systems can analyze student queries and
provide context-specific explanations using natural
language processing techniques. These systems can
assist students in problem-solving and provide
immediate feedback, which is particularly beneficial
for programming and technical education.

D. Firebase for Educational Platforms

Firebase provides cloud-based backend services that
simplify the development of scalable mobile
applications. Services  such as Firebase
Authentication, Cloud Firestore, and Realtime
Database enable secure user management, real-time
data synchronization, and efficient data storage.

These features make Firebase well-suited for
educational applications that require continuous
updates and large user bases.

I1l. SYSTEM ARCHITECTURE

Learn2Play follows a three-tier architecture

consisting of:

e Presentation Layer - Android-based user
interface implemented using Activities and XML
layouts following Material Design guidelines.

e Application Layer — Java-based logic responsible
for navigation, session handling, and business
operations.

e Data Layer -
authentication,
storage.

Firebase services used for
database management, and

The system follows the Model-View—Controller
(MVC) design pattern, which separates data
management, interface design, and application logic
to improve scalability and maintainability.

Key Components

Authentication Module

Handles user registration and login using Firebase
Authentication.

Database Module
Cloud Firestore stores user data, course content,
assignments, and progress information.

Al Help Module

Provides Al-based assistance for student queries
related to programming and game development
concepts.

Learning Modules
Include interactive games, video lectures, and coding
tutorials.

Progress Tracking Module
Visualizes learning progress through charts and
experience points (XP).
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IV. SYSTEM IMPLEMENTATION

The Learn2Play application was developed using
Android Studio with Java as the primary
programming language. The system supports
devices running Android 8.0 (APl 26) and above,
ensuring compatibility with the majority of Android
devices.

Technology Stack
Component Technology
Programming Java

Ul Design XML + Material Design 3

Authentication Firebase Authentication

Database Cloud Firestore

Real-Time Features||Firebase Realtime Database

Media Storage Firebase Storage

Video Playback ExoPlayer

Data Visualization [|[MPAndroidChart

Authentication state verification

Login or registration

Navigation to dashboard

SharedPreferences are used for managing local
session states, while sensitive user data remains
securely stored in Firebase.

Dashboard Navigation
The dashboard acts as the central hub from which
users can access various modules, including:

e Learning Games

e Video Lectures

e Assignments

e Al Assistance

e Progress Analytics

e Profile Management

V. RESULTS AND EVALUATION

The Learn2Play platform was tested through a pilot
deployment involving 120 diploma students at TSSM
BSCOER Polytechnic.

A. User Engagement
The platform demonstrated strong engagement
metrics:

Module Usage Rate
Video Lectures ||93%
Assignments 85%
Al Help 78%
Learning Games |81%
Progress Tracking||68%

B. Learning Performance
Students using Learn2Play showed measurable
improvements:

» 28% increase in programming skills

* 34% improvement in game design knowledge
* 41% increase in assignment submission rates
* 31% increase in project completion

These results indicate that the integrated learning
approach positively impacts both engagement and
academic performance.

C. System Performance
Application performance testing produced the
following results:

Metric Value

App Launch Time 1.8 seconds
Dashboard Load Time 0.6 seconds
Firestore Query Response||320 ms
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Metric Value
Al Response Time 2.4 seconds

These results demonstrate that the platform
maintains responsive performance across various
Android devices.

VI. DISCUSSION

The results suggest that integrating mobile learning,
gamification, and Al assistance can significantly
enhance educational experiences in technical fields
such as game development.

Learn2Play provides several advantages
traditional learning management systems:

over

» Mobile-first accessibility

* Al-based real-time assistance

* Integrated progress tracking

» Gamified engagement mechanisms

However, the system also has certain limitations. The
pilot deployment involved a relatively small group of
students from a single institution, and the available
video content library remains limited. Future work
should focus on expanding learning resources and
incorporating collaborative learning features.

VII. FUTURE WORK

Several enhancements are planned for future
versions of Learn2Play:

« Al-based code review and debugging assistance
- Collaborative project development features

* Integrated coding environments

* Expansion of video lecture libraries

« Support for iOS and web-based platforms

These improvements will help broaden the
platform's capabilities and improve its effectiveness
as a comprehensive educational ecosystem.

VIIl. CONCLUSION

This paper presented Learn2Play, an Al-integrated
mobile learning platform designed to support game
development education. By combining mobile
accessibility, cloud-based infrastructure, and
intelligent learning assistance, the platform provides
a comprehensive environment for technical skill
development.

Pilot deployment results demonstrated increased
student engagement, improved learning outcomes,
and strong user satisfaction. The study highlights the
potential of Al-driven mobile learning ecosystems to
enhance education in specialized technical domains.
Future enhancements and expanded deployment
will further validate the platform’s effectiveness and
scalability.



