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Abstract—This paper presents the design and development of a
web-based Learning Management System Titled Learning Path
Dashboard for Skill Enhancement. The system is developed using
the MERN stack, which includes MongoDB, Express.js, React.js,
and Node.js. The platform provides a structured environment for
students to enhance their skills through organized learning paths
and an interactive dashboard.

The system allows users to register, log in, browse available
courses, enroll in them, and access video-based learning content. It
also enables users to track their learning progress through a

centralized dashboard that displays completed and ongoing
courses. Instructors can create and manage course content, while
administrators oversee user management and system data.

The main focus of the system is to provide efficient course
management, structured learning paths, and clear progress
tracking. The platform is designed to be user-friendly, scalable, and
responsive, making it suitable for modern educational needs. The
implementation demonstrates how a simplified Learning
Management System can effectively support skill development
without relying on complex features.

Keywords— Learning Management System, MERN Stack, Skill
Development, Dashboard, Course Management, Web Application,
Progress Tracking.

1. INTRODUCTION

The rapid growth of digital technologies has significantly
transformed the field of education, making online learning
platforms an essential part of modern skill development.
Learning Management Systems have emerged as powerful tools
that provide flexible and accessible learning opportunities to
students and professionals. However, many existing platforms
lack structured learning paths and intuitive progress tracking,
which are crucial for effective skill enhancement.

This paper presents the design and implementation of a web-
based Learning Management System Titled Learning Path
Dashboard for Skill Enhancement. The system is developed
using the MERN stack, which includes MongoDB, Express.js,
React.js, and Node.js. It aims to provide a

structured and user-friendly environment where learners can
follow predefined learning paths, access course materials, and
monitor their progress through an interactive dashboard.

The platform allows users to register, log in, browse courses, and
enroll in them. Learners can watch video lectures and track their
progress in real time. Instructors are provided with

functionalities to create and manage courses, while
administrators handle user management and overall system
control. The dashboard plays a key role by presenting learning
progress in a clear and organized manner, helping users stay
motivated and focused.

The primary objective of this system is to simplify the learning
process by offering structured navigation, efficient course
management, and transparent progress tracking. Unlike many
advanced systems that rely heavily on complex features, this
platform focuses on usability, performance, and scalability. The
proposed system demonstrates how a welldesigned Learning
Management System can effectively support continuous
learning and skill development in a digital environment.

II. EASE OF USE

A. User-Friendly Interface Design

The Learning Path Dashboard for Skill Enhancement is designed
with a strong focus on usability and simplicity, ensuring that
users can interact with the system efficiently. The frontend is
developed using React.js, which enables dynamic rendering of
components and smooth navigation between different modules.

The user interface is structured into clearly defined sections such
as the home page, course catalog, enrolled courses, and the
dashboard. The dashboard acts as the central component of the
system, where users can view their progress, completed
modules, and ongoing courses. Each course contains organized
video lectures and learning materials, allowing users to follow a
structured learning path without confusion.

Responsive design techniques are implemented to ensure
compatibility across devices such as desktops, tablets, and
mobile screens. Navigation menus, buttons, and forms are
designed to be intuitive, reducing the learning curve for new
users. The system ensures that users can perform key actions
such as registration, login, and course enrollment with minimal
effort.

B. System Usability and Consistency

The system maintains consistency across all modules by
following standard design principles and uniform interface
patterns. All pages in the application use a consistent layout,
color scheme, and component structure, which improves user
familiarity and reduces complexity.

The backend, developed using Node.js and Express.js, ensures
smooth communication between the frontend and the database
through RESTful APIs. MongoDB is used to manage application
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data, including user details, course information, and progress
records. This architecture ensures fast data retrieval and efficient
handling of user requests.

Core functionalities such as wuser authentication, course
enrollment, and progress tracking are implemented in a
consistent manner across the platform. For example, once a

user completes a lesson, the system automatically updates their
progress and reflects it in the dashboard. This real-time feedback
helps users stay engaged and motivated.

The system avoids unnecessary complexity by focusing on
essential LMS features such as structured learning paths and
dashboard-based progress visualization. This approach enhances
overall usability while ensuring reliability and scalability of the
platform.

III. PREPARE YOUR PAPER BEFORE STYLING

Before implementing the Learning Path Dashboard for Skill
Enhancement, a structured development approach was followed
to ensure efficient system design and execution. The process
began with requirement analysis, where the core functionalities
such as user authentication, course management, learning paths,
and progress tracking were identified.

The system was divided into multiple modules, including user
management, course management, learning path management,
and dashboard visualization. Each module was designed
independently and later integrated to form a complete system.
This modular approach improved maintainability, scalability,
and ease of testing.

The frontend and backend were initially developed separately.
The frontend, built using React.js, focused on creating an
interactive and responsive user interface. The backend,
developed using Node.js and Express.js, handled server-side
logic, authentication, and API development. These components
were integrated using RESTful APIs to ensure smooth data
communication.

A. Abbreviations and Acronyms

In this project, commonly used abbreviations are defined for
clarity. MERN stands for MongoDB, Express.js, React.js, and
Node.js, which form the core technology stack of the system.
LMS refers to Learning Management System, which represents
the overall platform developed in this project.

All abbreviations are defined at their first occurrence to maintain
clarity and consistency throughout the document.

B. Performance and System Considerations

Although the system is primarily software-based, performance
factors such as response time, data handling, and scalability were
considered during development. The use of MongoDB allows
efficient storage and retrieval of data, while RESTful APIs
ensure fast communication between frontend and backend.

* The system is designed to handle multiple users
simultaneously, ensuring smooth performance even with
increased data and user activity. Proper optimization
techniques are applied to reduce loading time and
improve responsiveness.

C. System Logic and Functional Flow

The system follows a well-defined workflow to ensure smooth
operation and user interaction.

1. Users register and log into the system using secure
authentication.

2. After login, users can browse available courses.

3. Users enroll in courses and gain access to learning
materials.

4.  Each course is divided into modules containing video
lectures.

5.  As users complete modules,
automatically updated.

their progress is

6. The dashboard displays real-time progress, including
completed and ongoing courses.

Instructors can create and manage courses, while administrators
oversee user data and system operations. This structured flow
ensures efficient learning and easy system navigation.

D. Development and Testing Considerations

During development, best practices were followed to ensure
system reliability and performance. Code was written using
consistent naming conventions and modular structure to improve
readability and maintainability.

Error handling mechanisms were implemented to manage
invalid inputs, authentication failures, and server-side errors.
The system was tested across different scenarios to ensure
proper functionality of all modules.

Testing included:

*  Functional testing of user operations
* Interface testing for usability
*  Performance testing for responsiveness

These measures ensured that the system provides a stable and
efficient user experience.

IV. USING THE TEMPLATE

After completing the system design, the Learning Path
Dashboard for Skill Enhancement was implemented using the
MERN stack. The system was developed by integrating
frontend, backend, and database components to provide a
complete and functional Learning Management System.

The application was structured into multiple modules, each
responsible for specific functionalities such as user
authentication, course management, learning path tracking, and
dashboard visualization. The integration of these modules
ensures smooth system operation and efficient data flow.

A. System Implementation

The frontend of the system is developed using React.js, which
provides a responsive and interactive user interface.
Components such as login forms, course pages, and dashboards
are dynamically rendered to enhance user experience.

The backend is implemented using Node.js and Express.js,
which handle server-side logic and API requests. RESTful APIs
are used to connect the frontend with the database.

MongoDB is used as the database to store user data, course
information, and progress records.

Authentication is implemented using JSON Web Tokens,
ensuring secure login and access control. Role-based access is
provided for students, instructors, and administrators, allowing
different functionalities for each user type.
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B. User Interface and Dashboard

The user interface is designed to be simple and intuitive,
allowing users to easily navigate through the system. After
logging in, users are redirected to the dashboard, which provides
an overview of their learning progress.

The dashboard displays:
. Enrolled courses
. Completed modules
. Progress percentage
. Ongoing learning activities

Welcome 1o OUr E-earning Platform

-

HTML & CS®

C. System Outputs and Results

The developed system was tested with multiple users to evaluate
its functionality, performance, and usability. Various test cases
were executed to ensure that all modules of the Learning Path

Dashboard for Skill Enhancement operate correctly under
different conditions.

The results demonstrate that the system performs efficiently and
meets the intended objectives. Users are able to successfully
register and log into the platform using secure authentication
mechanisms. The course enrollment process functions correctly,
allowing users to select and access courses without errors.

The system dynamically updates user progress based on
completed lessons and modules. This real-time progress tracking
is reflected accurately on the dashboard, which displays key
information such as completed courses, ongoing courses, and
overall progress percentage.

In addition, the dashboard provides a clear and organized
visualization of user activity, helping learners monitor their
performance effectively. The system maintains consistency and
responsiveness across different devices, ensuring a smooth user
experience.

Overall, the results confirm that the system is reliable, user-
friendly, and capable of supporting structured learning and skill
enhancement.
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