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Abstract

The rapid development of mobile technology and cloud computing has significantly changed the traditional
education system. Nowadays students prefer digital learning platforms because they provide flexibility,
accessibility, and self-paced learning opportunities. However, many existing e-learning systems lack proper
monitoring of student progress, structured assessment methods, and intelligent support systems. Students often
skip learning content and attempt assessments without fully understanding the subject.This project proposes
a Smart E-Learning Mobile Application developed using Flutter and Firebase to provide a structured and
intelligent learning environment. The system includes role-based authentication for students and staff, course
management, video learning modules, progress tracking, and Al-based quiz generation. The application also
integrates a chatbot system to assist students in clearing their doubts related to the course content.The system
uses Firebase Authentication for secure login, Cloud Firestore for real-time database management, and
YouTube video integration for course delivery. The progress tracking feature ensures that students complete
the video before attending assessments. The Al quiz system helps to automatically generate questions from the
learning content.The results show that the system improves student engagement, provides better monitoring,
and supports effective learning management. Future improvements include certificate generation,
recommendation systems, and live classes.
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1. Introduction

The development of mobile technology and internet
has changed the education system. Nowadays
students use mobile applications to learn anytime and
anywhere. E-learning applications provide flexibility
and easy access to educational content. Many
institutions use digital platforms to improve learning
methods. However, most existing learning systems
only provide content and do not monitor whether
students actually learn the material. Students can skip
videos and attempt quizzes without proper
understanding. This reduces the effectiveness of
learning. To solve this problem, the Smart E-
Learning Mobile Application is developed using
Flutter and Firebase. The system provides secure
login, course management, video learning, progress
tracking, and Al-based quizzes. The application also
includes a chatbot to help students clarify their
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doubts. The main aim of this project is to create a
structured learning platform that improves student
engagement and provides better learning monitoring.

1.1. Background of Deepfake Voice Technology
Mobile learning has become popular due to the
increasing use of smartphones. Students prefer
mobile learning because it allows flexible and easy
access to study materials. Applications like online
learning platforms help students improve their
knowledge and skills. But many systems do not track
student progress properly. There is no guarantee that
students complete the learning content. Also, many
platforms do not provide intelligent support for
students. Technologies like Firebase help to store
data and manage users securely. Artificial
Intelligence helps to generate quizzes and provide
chatbot support. By combining these technologies, a
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smart learning system can be developed. This project
focuses on developing a Smart E-Learning
Application that improves learning quality by
tracking progress, providing assessments, and
supporting students with Al tools [1].

1.2. Problem Statement
Existing systems have the following problems:

e No proper monitoring of student learning

progress

e Students skip videos and directly attend
exams
Lack of intelligent support systems
No real-time progress tracking
Manual quiz preparation required

¢ No student engagement analytics
Because of these limitations, students do not get
structured learning.

1.3. Objective
Main objectives of this project:
Primary Objectives:

e Develop mobile learning application using
Flutter
Implement secure login using Firebase
Provide course management system
Implement video learning module
Develop progress tracking system
Implement Al quiz generation

e Provide chatbot learning support
Secondary Objectives:

e Improve student engagement

e Provide analytics for learning progress

e Reduce manual work for staff [2]

e Provide scalable cloud architecture

1.4. Scope of Project
The project scope includes:
Mobile learning application development
Student and staff login
Course video management
Quiz system
Learning analytics
Al chatbot integration
The system currently supports Android platform.
Future expansion can include:

e iOS version

e Web version
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e Live classes

o Certificate generation
2. Methods
The Smart E-Learning Mobile Application is
developed using modern mobile and cloud
technologies. The system is designed to provide
structured learning, secure authentication, course
management, and  progress tracking. The
development process includes system design, module
development, database design, and testing. The
application is developed using the Flutter framework
for mobile development because it allows fast
development and attractive user interface design.
Firebase is used as the backend service because it
provides authentication, real-time database, and
secure data storage. The development methodology
consists of the following steps:

e Requirement analysis
System design [3]
Module development
Database integration
Testing
Deployment
The system follows a modular approach so each
module can be developed and tested separately.

2.1. System Modules
The system contains the following modules:

e Authentication Module
This module manages user registration and login
using Firebase Authentication. It provides secure
access for students and staff.

e Course Module
This module displays courses stored in the Firestore
database. Students can select courses and view
learning materials.

¢ Video Learning Module
This module provides video learning using YouTube
integration. It also tracks video progress.

e Assessment Module
This module provides quizzes based on course
content. Al can be used to generate questions
automatically.

e Chatbot Module
This module provides student support using Al
chatbot to answer questions [4].

2227


https://irjaeh.com/
https://doi.org/10.47392/IRJAEH.2026.0298

IRJAEH

e Progress Tracking Module
This module tracks learning progress and stores
completion percentage in the database Shown in
Table 1 Technology Stack and Tools Used in the
System [5].

2.2. Tools and Technology Used

Table 1 Technology Stack and Tools Used in the

System
Component Technology Used
Mobile Application Flutter
Backend Firebase
Database Cloud Firestore
Firebase

Authentication Authentication

Video Player Youtube Player
OpenAl / Gemini
Al Support AP
IDE VSC

2.3. Al Based Learning Systems
Artificial Intelligence improves learning through:

e Automated quiz generation

e Chatbot tutoring

e Recommendation systems
Al reduces manual question preparation Shown in
Table 2 Existing Problems and Corresponding
Solutions.
The proposed system integrates Al for:

e Quiz generation

e Student doubt clarification [6]

2.4. Research Gap

Table 2 Existing Problems and Corresponding

Solutions
Existing Solution Provided
Problem
No progress Video tracking
tracking added
|\/|anua|_ quiz Al quiz added
creation
_ Session tracking
No analytics added
No intelligent Chatbot added
support
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3. System Methodology
The Smart E-Learning Mobile Application is
developed using a modular approach. The system is
designed to provide secure learning, course
management, video learning, and progress tracking.
The methodology includes system design, module
development, database integration, and testing. The
application is developed using Flutter for frontend
development and Firebase for backend services.
Firebase Authentication is used for secure login and
Cloud Firestore is used for storing course and user
data. The system also integrates Al services for quiz
generation and chatbot support.
The system follows three main layers:

e Presentation Layer:
This layer contains the Flutter mobile application
interface where users interact with the system. It
includes login page, course page, video learning
page, and quiz page.

e Business Logic Layer:
This layer handles authentication, course loading,
progress tracking, and Al integration. Firebase
services manage these operations.

e Data Layer:
This layer contains the Firestore database where user
data, course details, progress data, and quiz results
are stored securely [7].

3.1. System Modules
The system consists of the following modules:

e Course Management Module
This module displays course details and allows
students to select courses Shown in Figure 1 End-to-
End System Workflow and Architecture.

¢ Video Learning Module
This module provides video learning using YouTube
player and tracks video completion percentage.

e Assessment Module
This module provides quizzes based on course
content and stores results.

e Al Chatbot Module
This module provides Al support to answer student
questions.

e Progress Tracking Module
This module tracks student learning progress and
stores completion status Shown in Figure 2 Flowchart
Diagram.
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3.2. System Architecture Diagram
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Figure 1 End-to-End System Workflow and
Architecture

Conclusion
The Smart E-Learning Application successfully
demonstrates a structured learning platform using
Flutter and Firebase. The system improves student
engagement and provides better monitoring
compared to traditional systems. The project shows
that mobile learning combined with Al can improve
education quality. Future work includes:

e Certificate generation

e Recommendation system

e Live classes

e Gamification
The system provides strong foundation for digital
learning platforms.
Flowchart Diagram

Figure 2 Flowchart Diagram
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