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ABSTRACT: Traditional learning systems often require students to go through lengthy study materials, which can
reduce engagement and make it difficult to retain knowledge effectively. Micro learning is an approach that delivers
educational content in small, focused units that can be learned quickly. This paper presents a Department Based Micro
Learning System that provides short and structured learning modules for students based on their academic department.
The system allows students to access learning materials, watch short lessons, and complete quizzes to test their
understanding. A chatbot feature is also integrated to provide instant responses to student queries and assist them during
the learning process. The proposed web- based system improves learning efficiency, increases student engagement, and
supports personalized education by delivering department-specific content.

KEYWORDS: Micro Learning, Department Based Learning, Chatbot, Web Based Learning System, Student Learning
Platform

I. INTRODUCTION

In modern education systems, students often struggle with large volumes of study material and limited time for learning.
Traditional learning approaches sometimes fail to maintain student engagement and do not always provide quick access
to important concepts.

Micro learning is an effective learning method that provides small, focused learning units that help students understand
topics quickly and improve knowledge retention. By breaking complex topics into smaller modules, students can learn
more efficiently and review important concepts easily.

The Department Based Micro Learning System is designed to provide department-specific learning modules that help
students access short lessons, quizzes, and chatbot assistance. The system supports students by delivering structured
learning materials and providing quick responses to their questions.

The main contributions of the proposed system include:

. A web-based login interface for secure student and administrator access.
« Department-specific micro learning modules for focused knowledge delivery.

« An integrated quiz and assessment module to evaluate student understanding.
« An Al-based chatbot for instant student query resolution.

« A learning progress tracking module for performance monitoring.

Il. RELATED WORKS

Several research studies have explored the use of microlearning, artificial intelligence, and chatbot technologies in
modern digital learning platforms.

Rahman et al. [1] studied the adoption of Al chatbot technologies in online learning environments. Their research
showed that chatbot-based systems can provide instant through real-time assistance.

IIMRSET © 2026 | An 1SO 9001:2008 Certified Journal | 6835




©2026 IIMRSET | Volume 9, Issue 4, April 2026 | DOI:10.15680/1IIMRSET.2026.0904365
IENIHP 2P0 | www.ijmrset.com | Impact Factor: 8.206)| ESTD Year: 2018

WAL, . cre or. .
‘48‘;. ‘_:f» International Journal of Multidisciplinary Research in
S = ‘;_5::'_5 . . . ) ]
‘ETLWL Science, Engineering and Technology (IJMRSET)
IIMHSE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

|
Klimoéva and Seraj [2] analyzed the application of chatbot technologies in higher education. Their study highlighted
that educational chatbots can act as virtual assistants by answering academic questions and supporting students during
the learning process.

Research published by IEEE [3] discussed the development of intelligent e-learning systems using artificial intelligence
technologies. The study emphasized that integrating automated systems such as chatbots into learning platforms can
enhance student engagement and provide personalized learning support.

A report by UNESCO [4] highlighted the importance of artificial intelligence in education and its potential to improve
digital learning systems. The study explained that Al-based technologies can support modern education by enabling
personalized and interactive learning experiences.

Earlier work by Karl M. Kapp [5] explored the concept of microlearning as an effective instructional strategy. The
study demonstrated that delivering educational content in short and focused learning modules can improve student
engagement and knowledge retention.

However, most existing systems focus either on microlearning platforms or chatbot-based learning systems
individually. The proposed Department Based Micro Learning System integrates microlearning modules, department-
specific learning content, quizzes, and chatbot assistance in a single platform to provide an effective and interactive
learning environment.

I11. PROPOSED SYSTEM

The proposed Department Based Micro Learning System is designed to provide short and effective learning materials
for students based on their academic department. The system focuses on delivering educational content in small
learning modules to improve student engagement and knowledge retention.

The platform allows students to access department-specific learning materials, complete quizzes, and interact with a
chatbot to clarify their doubts. This approach helps students learn concepts quickly and efficiently compared to
traditional learning systems.

A. Web-Based User Login Interface

The system provides a web-based login interface where students and administrators can securely access the platform.
Students can log in to view learning modules and quizzes, while administrators can manage course content and learning
materials.

B. Department Selection
After logging into the system, students can select their academic department. Based on the selected department, the
system displays relevant learning modules and study materials.

C. Micro Learning Modules
The system provides short and focused learning content divided into small modules. These modules help students
understand concepts quickly and improve their learning efficiency.

D. Quiz and Assessment Module
After completing each micro learning module, students can attempt quizzes to evaluate their understanding of the topic.
The system records quiz results and helps students track their learning progress.

E. Chatbot Assistance
The system includes a chatbot feature that provides instant responses to student queries. Students can interact with the
chatbot to clarify doubts related to learning modules and academic topics.

F. Learning Progress Tracking

The system tracks student learning activities and quiz performance. This feature helps students monitor their progress
and identify areas that require improvement.
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IV. SYSTEM ARCHITECTURE

The proposed Department Based Micro Learning System follows a three-layer architecture consisting of the Client
Layer, Application Layer, and Data Storage Layer. This architecture ensures efficient interaction between users, the
application processing modules, and the database.

The system consists of two main users: Admin and Student, who access the system through a secure Login and
Authentication module. The Frontend Layer, developed using HTML, CSS, and JavaScript, provides the user interface.
Core functions such as Course Management, Study Material Handling, and Dashboard Interface are handled in the
main module.

The Backend Layer, implemented using Python with the Flask framework, processes user requests and controls system
operations. All data including user details, course information, and study materials are stored securely in the MySQL
database. As illustrated in Fig. 1, the architecture ensures secure access and efficient management of courses and

learning materials.
Department Course Management System

Loghs Access Login & Authentication

.l Secure Access
v i
Student ‘ l
Course Study Dashtoard P
Frontend y 5
- Maragement w. 2l Handiey Ieri; || z
s ", 2 el Hoodiog Bl | oo tﬁ
€55, MmaSarie — s
- L . Local Database
Backend $5QLite 7 ISON)
Python (Flask)

Fig. 1. Department Based Micro Learning System Architecture
V. IMPLEMENTATION DETAILS

The Department Based Micro Learning System is implemented using modern web technologies to provide an efficient
and interactive learning platform for students. The system allows students to access department-specific learning
modules, complete quizzes, and interact with a chatbot for academic assistance. The major implementation components
are summarized below:

. Python 3.x — Used for backend programming and application logic.Flask Framework — Used to develop the web
interface and handle user requests.

« HTML, CSS, JavaScript — Used for user interface design.

«  MySQL Database — Used to store user information and learning records.

» Al-based Chatbot Module — Used for student query support and interaction.

TABLE |

SYSTEM IMPLEMENTATION PARAMETERS

Parameter Value / Description

Operating System Windows

Programming Language Python 3.x
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Web Framework Flask
Frontend HTML, CSS, JavaScript
Database MySQL

Chatbot Module

Al-based Chatbot

Application Type

Web-Based Learning System

VI. RESULTS AND DISCUSSION

This section presents the results obtained from the Department Based Micro Learning System. The system was tested
with multiple learning modules and student interactions to evaluate its performance and usability. The results
demonstrate that the platform successfully provides department-based learning materials, quiz evaluation, and chatbot
assistance for students.

A. Micro Learning Module Access Results

The developed system allows students to access department- specific micro learning modules through the web
interface. Students can log in to the system, select their department, and view short learning materials. The results show
that the micro learning approach helps students understand concepts quickly because the learning content is divided
into small and focused modules, which improves student engagement and makes learning more efficient.

Admin

Fig. 2. Admin Dashboard of the Department Based Micro Learning System

B. Quiz and Assessment Results

After completing each micro learning module, students can attempt quizzes to test their understanding. The system
evaluates quiz answers and displays results immediately. The results indicate that students were able to improve their
understanding of the learning materials after completing the quizzes.
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Fig. 3. Student Dashboard of the Department Based Micro Learning System
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C. Chatbot Interaction Results
The chatbot module provides instant responses to student queries related to learning modules. The results show that the
chatbot helps students clarify doubts quickly without waiting for instructor support, improving the overall learning
experience and making the system more interactive.

The results show that students were able to successfully access learning modules, complete quizzes, and use chatbot
support for learning assistance. This confirms that the system can effectively support digital learning and improve
student engagement.

VII. COMPARATIVE ANALYSIS

Table 111 compares traditional learning methods, existing e- learning platforms, and the proposed Department Based
Micro Learning System. Traditional learning methods mainly rely on classroom-based teaching with long lectures and
large volumes of study materials, sometimes reducing student engagement and lacking instant doubt clarification.

Existing e-learning systems provide online course materials and video lectures through digital platforms. However,
many systems still present lengthy content and may not always provide quick assistance for student queries. The
proposed system addresses these limitations by integrating micro learning modules, chatbot support, and quiz evaluation
in a single platform.

Dashboard

m:oo ® o ¥ 3days

Database Mansgement Systems

Fig. 4. Student Learning Dashboard with Course Progress Tracking

D. Learning Progress and System Performance

The system records student learning activities and quiz performance in the database, allowing students to monitor their
learning progress over time. The results demonstrate that the system provides an effective learning platform by
combining micro learning modules, quizzes, and chatbot assistance.
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Fig. 5. Study Assistant Chatbot Interaction in the Micro Learning System
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TABLE Il STUDENT LEARNING RESULTS
Student | Department Module Quiz | Chatbot
1D Completed Score Usage
STU-01 | Computer Python 85% Yes
Science Basics
STU-02 | Computer Database 78% Yes
Applications Concepts
TABLE 111

COMPARISON OF LEARNING APPROACHES

Feature Traditional [Existing E-Proposed
Learning Learning System

Learning Classroom Online Micro

Method Lectures Courses Learning

Modules

Content Long  StudyModerate Short and

Length Materials Focused

Student Moderate Moderate High

Engagement

Instant DoubtNo Limited Yes (Chatbot)

Support

Learning Low Moderate High

Flexibility

Quiz & SelflLimited Available Integrated

Evaluation

Learning Moderate Moderate High

Efficiency

VIII. SECURITY ANALYSIS

Security and reliability are important aspects of the proposed Department Based Micro Learning System. The system
ensures safe handling of user data, learning materials, and student interactions through several mechanisms.

. Secure User Data Handling: Student information and learning records are processed securely within the
application server.

. User Authentication: Only authorized students and administrators can access the system and use the learning
platform.

« Secure Data Storage: User details, department information, learning modules, and quiz results are stored securely in
the database.

« Reliable System Operation: The system ensures reliable processing of learning modules, quiz evaluation, and
chatbot interactions.

« System Integrity: The platform maintains reliable learning records and generates accurate information regarding
student progress.

These mechanisms improve the reliability and security of the system for digital learning and academic support
applications.
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IX. CONCLUSION

This research presented an intelligent web-based system for improving student learning using micro learning
techniques. The proposed framework integrates modern web technologies to support effective and flexible digital
education. By allowing students to access department-based learning modules through a simple web interface, the
system helps students understand academic concepts in a structured and efficient manner.

The developed system not only provides micro learning modules but also supports interactive learning through quizzes
and chatbot assistance. These features help students evaluate their understanding, clarify doubts, and improve their
overall learning experience.

The integration of micro learning techniques with chatbot support demonstrates the potential of modern technologies in
enhancing digital education platforms. Overall, the proposed system contributes to improving student engagement and
supports efficient knowledge acquisition through a structured and interactive learning environment.

X. FUTURE ENHANCEMENTS

Future improvements can enhance the Department Based Micro Learning System by integrating more advanced
technologies to improve the learning experience for students. The system can be extended by incorporating artificial
intelligence techniques to provide personalized learning recommendations based on student performance and learning
behavior.

The platform can also be developed as a mobile-based application to allow students to access micro learning modules
anytime and anywhere using smartphones. This will improve accessibility and support flexible learning for students.
Further enhancement may include integrating video-based micro learning modules and interactive learning materials to
improve student engagement and understanding of complex concepts.
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