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Abstract: This research presents the development
of a web application Edurl, designed to enhance
specific skill or knowledge area. Leveraging
the MERN stack (MongoDB, Express.js,
React.js, Node.js) and Progressive Web App
(PWA) technologies, Edurl aims to provide an
accessible and engaging learning experience. By
incorporating features such as login, registration,
educational path selection and learning, quizzes,
and feedback, accessible interactive tutorials,
quizzes, personalized learning paths, the
application seeks to address the specific learning
need or challenge faced by the rural students. The
effectiveness of Edurl will be evaluated through
a combination of user testing and quantitative
analysis of user engagement metrics by offering
an innovative and easily accessible educational
solution. This research highlights the connection
between e-learning and rural development,
advocating for tailored strategies to meet the
unique needs of these regions. By providing
a cutting-edge and user-friendly educational
solution, Edurl promotes regional economic
development. In conclusion, this research aspires
to contribute to a more inclusive and equitable
education system in rural India by leveraging
technology to empower learners and support
sustainable development.
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[. INTRODUCTION

E-Learning applications are becoming increasingly
important in the world of education and training,
including for Micro, Small, and Medium Enterprises
(MSMEs). However, there are still many obstacles
and limitations in the implementation of E-Learning
among MSMEs, especially in integration with MERN
technology which has not been widely implemented
[1, 2]. This study will discuss the opportunities
and challenges faced by MSMEs in integrating
E-Learning applications with MERN technology,
providing useful insights for the development of
MSMEs in the field of E-Learning. The Edurl
application that we created has the potential to
increase knowledge about product branding for
entrepreneurs or MSMEs [2], with the increasing
quality of MSME product branding in Indonesia, it is
hoped that it can also increase the level of marketing
and the local economy in Indonesia. This application
will continue to be updated in the future with related
content to support MSMEs in Indonesia [2]. With
a website-based application, users can open the
application anywhere and anytime without having to
require certain device specifications.
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II. RESEARCH METHODS

A. Research Flow

process where progress flows downwards through
phases like a waterfall. Each phase must be completed
before the next one begins, and it includes phases

involves identifying and documenting user and
system needs in detail through observation,
interviews and literature studies.

Design (Software Design): After the needs are
defined, the developer designs the software
architecture to be built. This includes system
design, user interface design, and technical
planning.

Development  (Implementation/Development):
This stage turns the design into program code
that can run. Developers work to create small
parts of the program based on predetermined
specifications.

Testing: After the software is developed, the
testing phase is carried out to ensure that the
software functions according to predetermined

such as requirements, design, implementation,
According to Saravanos and Curinga (2023), the verification, and maintenance [3].
Waterfall model is a sequential software development
Analysis |
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Deployment \l
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Fig. 1: Research Flow [3]
System Requirements Analysis: This stage needs and standards. Testing includes

functionality testing, integration testing, and
performance testing.

e Deployment: After passing the testing phase, the

software is implemented and used by end users.
This process involves user training, software
installation, and ongoing system maintenance.

® Maintenance: This maintenance stage involves

bug fixes, feature enhancements, and technical
support tensure that the software continues to
run smoothly in the long term.

B. E-Learning System

The process of learning through electronic media
and technology is known as electronic learning,
or e-learning. E-learning is usually done online,
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allowing students to access their course materials
at any time and from any location. Online courses,
online degree programs, and other online learning
initiatives are common forms of e-learning.

E-learning has many advantages over traditional
learning methods, including the flexibility to choose
your own learning environment and pace, as well as
cost efficiency because it eliminates the geographic
barriers often associated with traditional classrooms

[4].
C. Website

Website is a collection of web pages and related
content that is identified by a common domain name
and published on at least one web server. Websites
are a fundamental aspect of the internet, providing
a platform for information sharing, communication,
and commerce, among other functions [5].

D. React

React is a JavaScript library created by Facebook
for building dynamic user interfaces, open to
community  contributions, and continuously
developed to improve functionality and reliability.
React’s success lies in its ability to simplify the

creation of interactive and complex Uls, making
it the primary choice for developers for large and
popular projects in today’s web development world

[6].

E. Node.js

Node.js is a software system specifically designed to
facilitate the development of web applications. With
Node.js, developers can use the JavaScript language
to build applications on both the client and server
sides. Node.js enables the development of web
applications by combining various components in
one platform using NPM (Node Package Manager).
In addition, Node.js also functions as a runtime and
scripting environment, which means it can run and
implement the main functions of the programming
language [7].

FE. Framework of Thought

Website design is one of the crucial factors in
determining the dissemination of information and
the appeal to users on an E-Learning website.
Designing a good website design for the Edurl
website is expected to help facilitate and be an
attraction for MSMEs as a means of learning [8§].

User Authentication Flow

User

Sistem

enter the
application

register

—>

Fig. 2: Framework of Thought



4 Journal of Applied Information Science

Volume 13 Issue 1 June 2025

G. Registration and Authentication Flow

In the Registration and Authentication flow of the user
account, the user must first log in, but before that,
make sure that the user already has an account on

the Edurl application. If the user does not have an
account on the Edurl application, the user can create
an account first on the Registration page. If the user
successfully logs in, the user will immediately enter
the Edurl Learning Path Dashboard page. On this
page there are various Learning Path options.

Register for learning path

User

Sistem

Enter the

after

displays the leaming

logging in

see the learning path
menu

choose a learning
path

path page

displays the learning
path menu

learning path has
been successfully
registered

displays modules &
quizzes

Fig. 3: Registration and Authentication Flow

H. Learning Path Management Process Flow

In the Learning Path Management process flow, the
admin can create, edit and delete Learning Paths. In

the Learning Path Management Process Flow above,
it is explained how the admin creates a Learning Path
where in the Learning Path there is material in the
form of text or video and also quizzes.

Create learning path (module & quiz)

User
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Enter the

display's the

logging in

input form create
learning path

create learning path

input form create
module

input form create
quiz

create quiz

learning

display menu learning
path & drawer create
learning path

learning path has
been successfully
create

navigate to create
module page
‘module has been
successfully create
navigate to create
quiz page

quiz has been
successfully create

Fig. 4: Learning Path Management Process Flow
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I11. RESULTS AND ANALYSIS

A. User Interface

The Edurl website user interface looks like, the
home page will appear on the home page there is a
main menu of insight, e-learning, about, login and
registration. If the user has logged in, the user will be
redirected to the Learning Path page.

The interface is optimized for responsiveness
and accessibility, ensuring that users can easily
navigate the platform on various devices, including
smartphones, tablets, and desktops. The overall design
focuses on reducing complexity, making it easy for
users to find what they need quickly and efficiently.
Through these thoughtful design choices, Edurl
ensures that its users have a smooth and engaging
experience, helping them stay motivated and focused
on their educational goals.

Edurl

Home  Programs Courses About

SOLUTION FOR
RURAL STUDENTS

This project aims fo develop sof tware solutions that address the challenges
of inadequate eclcational nfrastructure ond limited comnectivty in rural
Tndie. By leveraging technology, the project seeks to provide remote
learning opportunities, optimize resource management, and enhance
connectivity. Throug virt

Login'Signup Register

Fig. 5: Home Page

Register

Password

Confirm Passward

Fig. 6: Registration Page

The registration page is used if the user does not
have an account; there is a registration button on
the register option. On the Register page, users can
register an account via a Gmail account, or want to
fill it in manually.

The next page is the about page which contains
information about the application creator and a
description of the application.

Edurl

About Edurl

At Edurl we are dedicated to transforming the educational landscape in rural areas.
Our initiative aims to break dowm barriers that hinder access to quality education. By
leveraging technology and innovative approaches, we prowide resources that enable
students to thrive academically. Our team is committed to creating a supportive
community where every chid has the opportunity to leam, grow, and succeed.

Fig. 7: About Page
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Fig. 8: Quiz Page

Users can choose various Learning Paths regarding
business and branding of MSME products. To select a
Learning Path, the user can press one of the available
learning paths, and then the user will be redirected to
the module page.
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1. Virtual Classrooms

Enable interactive leaming with live online
classes, video lectures, and digital tools to
connect rural students with experienced
educators.

Our Services

2. E-Learning Resources:

Offer comprehensive educational materials,
including eBooks, tutorials, quizzes, and video

3. Resource Management 4. Cc

System:

Provide solu

Simplify the management of leamning in remote
materials, student progress tracking, and

class schedules for schools and educators.
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Fig. 9: Learning Paths

The user has selected a learning path; the user will be
redirected to the module page. On this module page,
the user can start learning the material from Our
Services sliding blocks.

IV. FUTURE SCOPE

In the future, we will continue to evolve by integrating
several advanced features aimed at enhancing the
learning experience for rural students. Planned
additions include multi-language support, offline
learning capabilities and gamified assessments. The
platform will also expand its educational content
to include hands-on training, localized subjects
and community support features. Additionally,
the user interface will be further optimized for
accessibility, while data analytics will offer deeper
insights into student progress. These upgrades will
ensure that Edurl remains a dynamic, inclusive,
and comprehensive educational solution for rural
communities.

A. Quizzes

Future updates could include personalized quizzes
based on the learner’s progress, difficulty level,
and performance. These quizzes could adapt to the
learner’s needs, offering more challenging content or
revisiting areas where they need improvement.

A more advanced quiz system could provide instant
feedback, including hints for wrong answers and
explanations for correct ones. This system could
also track quiz history and performance over time,
helping both students and educators focus on areas
that require more attention.

B. Community and Support Features

Parent/Teacher Engagement: Building features
to keep parents and teachers informed about the
progress and need of the students can help create
a more cohesive learning environment. This could
include regular progress updates, meeting schedules,
and notifications for important events or assessments.

C. User Interface

We will enhance its user interface to offer a
more intuitive, engaging, and visually appealing
experience. By this platform will feature a
clean, modern design optimized for mobile
devices, ensuring accessibility for rural students.
Personalized dashboards will track learning
progress, while multilingual support will cater
to regional languages. Accessibility features like
dark mode, font adjustments, and screen reader
compatibility will ensure inclusivity. Interactive
elements, such as progress indicators and
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achievements, will further motivate learners. These
updates will make Edurl more user-friendly, visually
attractive, and accessible for all students.

D. Multi-Language Support

We will introduce multilingual support to make
learning easier for students who speak different
languages, starting with Hindi and English.
The platform will offer content in both of these
languages, allowing students to choose and learn
in their preferred language. This feature will
help break language barriers, making the lessons
more accessible and ensuring that all students
can understand and engage with the material
more effectively. By offering a bilingual learning
experience, Edurl will provide students with the
confidence to learn at their own pace and improve
their understanding of the content.

V. METHODS OF ONLINE EDUCATION MODEL
AND THEIR BENEFITS

There are the ways of E-learning which benefits both
Instructor and learner are as follows [9, 10]:

o (ollaboration: Students can share resources
more easily because to technology. Students
have the opportunity to collaborate on projects
[11, 12], speak effectively both in and out of the
classroom, and share their work online.

® Automation: Years ago, Instructor has spent
hours after school and on weekends grading
papers. There are plenty of E-learning tools [13]
that can save time and automatic grading and
making measuring student advancement simple.

e [nformation  Collection: E-Learning can
greatly simplify the process of tracking student
progress over time. Numerous tools have the
ability to automatically provide instructors with
student data, quickly and easily displaying the
abilities [14] that pupils have learnt and those
that require improvement.

® Turn the Classroom Around: E-Learning is one
potential medium for the flipped classroom,
where students watch lectures or read books
at home before working on projects or having

class discussions. The field of education is
exploding with this novel approach to teaching
and learning.

e Originality: Learners can engage in creative
activity with the help of an e-learning Kkit.
Students can showcase platforms by producing
digital art and online presentations.

e Learn to Write Code: The ability to program
computers is becoming more and more in-
demand. Even in primary school, there are
numerous resources available to educate pupils
how to code.

® Free Resources: Teachers are no longer required
to forfeit workbooks. Busy teachers can create
lesson plans in a matter of minutes with the
support of a wealth of free resources available
online.

e Customise Education: Teachers can differentiate
instruction with the aid of e-learning. Each
student can concentrate on their own areas of
weakness while working independently on a
different aspect of their particular strategy.

® (leaning Up: Numerous resources are available
to assist students with remediation through
e-learning. E-learning resources can help
students who are falling behind in their studies
catch up.

e Offer a Boost in Speed: E-Learning can be
used to increase velocity; however, it is not
for remediation. When students become
disinterested in the content, they do extra
assignments and use e-learning to speed up
their learning.

VI. CONCLUSION

This research initiative aims to tackle the ongoing
digital divide in rural areas, which limits equitable
access to quality education. The project focuses on
developing innovative software solutions [15, 16] to
enhance educational infrastructure and connectivity.
Utilizing rigorous research methods and user-
centered design principles, the study seeks to create
a sustainable and impactful approach to meeting the
unique needs and challenges of rural communities.
The software developed will empower learners
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and educators, fostering inclusive and equitable
educational access. Ultimately, this research aims to
contribute to closing the digital divide, ensuring that
every learner, regardless of geographic location, has
the opportunity to thrive in the digital era.

The Edurl E-Learning application [17] can be used
and has good usability so that it can be utilized by
rural students and the general public.

Initial evaluation of the Edurl web application
identifies areas for improvement. To enhance the
overall user experience, we aim to optimize system
flows and feature functionality, particularly in areas
such as navigation, search functionality, content
organization, and user interaction.
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