» &

=),
Zestera

PUBLICATIONS ISSN: 3070-0418

American Journal of
Al Digital Transformation and Regenerative Pharmacist

Peer Reviewed, Referred & Indexed Journal
www.zesterapublications.com

Original Research Paper

College Project Management System Using MERN Stack for
Academic Project Workflow Automation

Mr. Sanjaya giri
Mr. Subhrakant Kandai
Dept. of CSE
GIFT Autonomous
Bhubaneswar, Odisha, India

Abstract—Managing final year academic projects within
colleges and universities remains a complex and time-
consuming process due to the involvement of multiple
stakeholders, manual approval workflows, inefficient
communication systems, and lack of centralized project
monitoring infrastructure. Traditional project
management methods depend heavily on paperwork,
manual coordination between students and faculty
members, and fragmented communication channels that
create delays, reduce transparency, and increase
administrative overhead. Existing systems often fail to
provide integrated supervision management, secure file
handling, project approval workflows, deadline tracking,
and centralized access control within a single scalable
platform.

This paper presents the design, development, and
implementation of a full-stack web-based College Project
Management System developed using the MERN stack —
MongoDB, Express.js, React.js, and Node.js. The proposed
platform is designed to automate and streamline the
complete lifecycle of final year academic project
management between administrators, teachers, and
students through a centralized and secure environment.
The system provides role-based authentication, JWT-
based session management, secure file upload functionality
using Multer and Cloudinary, project proposal approval
workflows, supervisor assignment mechanisms,
notification systems, feedback management, deadline
tracking, and responsive dashboard interfaces.

The frontend of the system is implemented using React.js,
Tailwind CSS, Redux Toolkit, Axios, and React Router,
while the backend utilizes Node.js, Express.js, MongoDB
with Mongoose, and RESTful API architecture. Secure
authentication and authorization are implemented using
JSON Web Tokens (JWT) with protected middleware-
based access control. Cloud-based file storage integration
ensures reliable management of project reports, source
code files, images, presentations, and supporting
documentation.

Experimental evaluation demonstrates that the proposed
system improves workflow efficiency, reduces manual
administrative effort, enhances communication between
project stakeholders, provides secure centralized project
monitoring, and supports scalable deployment in academic
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institutions. The platform successfully digitizes and
automates project management activities  while
maintaining data security, scalability, and user
accessibility.
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[. INTRODUCTION

A. Background

The rapid advancement of digital technologies has
transformed the operational workflows of educational
institutions worldwide. Colleges and universities
increasingly depend on web-based management systems to
automate academic processes, reduce administrative
overhead, and improve communication between students,
teachers, and administrators. Among various academic
activities, final year project management represents one of
the most critical and coordination-intensive processes
within higher educational institutions.

Traditional project management approaches in colleges are
generally handled through manual paperwork, spreadsheet
tracking, email-based communication, and physical
submission of project documents. These methods create
several operational challenges including delayed approvals,
lack of centralized monitoring, inefficient file management,
inconsistent communication between stakeholders, and
difficulty in tracking project progress effectively. Students
often face confusion regarding proposal approvals, supervisor
assignment, submission deadlines, and feedback management
due to the absence of a unified digital system.

With the increasing adoption of cloud computing technologies,
full-stack JavaScript frameworks, and modern web application
architectures, educational institutions now have the
opportunity to develop centralized project management
platforms capable of automating academic workflows while
improving accessibility, scalability, and security. Modern
technologies such as React.js, Node.js, MongoDB, and
Express.js provide scalable infrastructure for building
responsive, secure, and cloud-integrated management systems
capable of handling multiple users simultaneously.

To address these challenges, the proposed College Project
Management System introduces a centralized MERN-stack-
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based web platform that automates the complete project
lifecycle management process including project proposal
submission, approval workflows, teacher supervision requests,
secure file uploads, feedback management, notification
handling, and project completion monitoring within a single
integrated environment.

To address these challenges, Serenly introduces a central-
ized, responsive, and intelligent full-stack web application
capable of integrating language-aware partner discovery,
struc- tured social graph management, real-time one-on-
one chat, and video calling functionalities into a single
unified platform environment.

B. Problem Statement
Existing academic project management methods suffer from
several operational and technological limitations. Most
colleges continue to rely on manual workflows for student
registration, project proposal submission, supervisor
assignment, document verification, and project evaluation.
Such systems are inefficient, time-consuming, and difficult to
scale in institutions handling large numbers of students and
faculty members.
Traditional workflows also lack secure centralized storage for
project-related files including reports, presentations, source
code, and images. Students are often required to submit
documents physically or through fragmented communication
channels such as email or messaging platforms, increasing the
risk of file loss, duplication, and inconsistent record
management.
Another major challenge is the absence of role-based access
control and workflow automation. Without secure
authentication systems and structured approval pipelines,
project monitoring becomes difficult for administrators and
faculty supervisors. Existing systems also fail to provide real-
time notifications, deadline tracking mechanisms, and
transparent project progress monitoring facilities.

Therefore, there is a strong requirement for a secure, scalable,
cloud-integrated, and fully automated project management
platform capable of streamlining project workflows while
improving communication, accessibility, transparency, and
administrative efficiency within educational institutions.
C. Objectives
The major objectives of the proposed system are listed below:
e To develop a scalable MERN-stack-based web
application for academic project management.
e To implement secure JWT-based role authentication
for administrators, teachers, and students.
e To automate project proposal approval and rejection
workflows.
e To provide centralized cloud-based file upload and
management functionality.
e To implement teacher supervision request and
assignment mechanisms.
e To provide notification systems for approvals,
rejections, deadlines, and feedback.
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e To develop responsive dashboard interfaces for all
user roles.

e To implement secure RESTful API communication
between frontend and backend.

e To support scalable cloud deployment architecture.

e To improve project monitoring, communication, and
workflow efficiency within educational institutions.

D. Scope of the Project

The proposed College Project Management System is
designed for colleges, universities, educational institutions,
faculty supervisors, and final year students involved in
academic project workflows. The system automates project
submission, approval, supervision, monitoring, and
document management processes through a centralized
web-based platform.

The application supports responsive access across desktops,
laptops, tablets, and smartphones. The modular architecture
also supports future enhancements including Al-based
project recommendation systems, plagiarism detection
integration, real-time chat systems, project analytics
dashboards, mobile application development, and advanced
reporting functionalities.

II. LITERATURE REVIEW

A. Academic Project Management Systems

Academic project management systems are increasingly
adopted by educational institutions to simplify project
monitoring and reduce administrative complexity. These
systems help institutions manage student submissions,
supervisor assignments, evaluation processes, and project
documentation digitally.

Several existing systems provide basic project submission
and tracking functionalities. However, many platforms lack
secure role-based access control, cloud-based file
management, automated approval workflows, and
centralized communication mechanisms. Most systems also
provide limited scalability and poor integration between
frontend and backend services.

B. MERN Stack in Full-Stack Web Development

The MERN stack — MongoDB, Express.js, React.js, and
Node.js — has become one of the most widely adopted full-
stack JavaScript frameworks for modern web application
development. The stack provides end-to-end JavaScript
development capabilities, reducing context switching and
enabling rapid application development.

React.js offers component-based frontend architecture with
efficient rendering and reusable Ul components. Node.js
and Express.js provide scalable backend API services,
while MongoDB offers flexible NoSQL document-based
storage suitable for dynamic web applications.
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The MERN stack is highly suitable for educational
management systems requiring responsive interfaces,
scalable APIs, cloud deployment support, and modular
architecture.

C. Authentication and Access Control Systems

Secure authentication systems are critical for protecting
sensitive academic data and controlling access to different
user roles. JWT-based authentication has become widely
adopted in modern web applications due to its stateless
architecture, scalability, and security features.

Role-based access control systems allow administrators,
teachers, and students to access only authorized resources
and functionalities. Secure middleware validation, session
management, encrypted password storage, and token
verification mechanisms significantly improve system
reliability and data protection.

D. Research Gap

Although several educational management systems are

available, many platforms still fail to integrate project

proposal workflows, secure cloud file storage, role-based

authentication, notification systems, and responsive

dashboard management within a single centralized

environment.
Most existing systems also lack scalable MERN-stack
architectures, secure JWT session handling, cloud deployment
integration, and modular workflow automation. Therefore,
there is a need for a modern full-stack project management
platform capable of integrating all academic project
workflows within a secure, scalable, and user-friendly system
architecture.

III. SYSTEM OVERVIEW

A. Proposed System
The proposed College Project Management System is
designed as a centralized web-based platform for managing
academic project workflows between students, teachers, and
administrators. The platform integrates React.js frontend
interfaces, Node.js and Express.js backend services,
MongoDB database management, JWT authentication,
Cloudinary cloud storage, and REST API communication into
a unified MERN-stack architecture.
The system provides three major operational panels:

1. Admin Panel
2. Teacher Panel

3. Student Panel

Administrators can register students and teachers, approve or
reject project proposals, assign supervisors, monitor project
submissions, and manage deadlines. Students can submit
project proposals, upload files, request supervisors, receive
notifications, and monitor project status. Teachers can review
supervision requests, provide feedback, evaluate uploaded
files, and mark projects as completed.
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The proposed platform automates manual workflows while
improving project transparency, communication efficiency,
data security, and centralized monitoring capabilities.
B. System Architecture
The proposed system follows a three-tier client-server
architecture consisting of:
1. Presentation Layer
2. Business Logic Layer
3. Database Layer
Presentation Layer
The frontend is developed using React.js with Tailwind CSS
for responsive Ul rendering. Redux Toolkit manages global
application state, while Axios handles REST API
communication between frontend and backend services.
Business Logic Layer
The backend is implemented using Node.js and Express.js.
This layer handles authentication, authorization, project
management workflows, file handling, notifications, API
routing, and middleware processing.
Database Layer
MongoDB serves as the primary NoSQL database storing
user profiles, project records, uploaded files, feedback data,
notifications, and authentication information. Mongoose
provides schema modeling and database interaction
management.
C. Functional Modules
The system is divided into several major functional
modules:
e  Authentication Module
Project Approval Module
Supervisor Assignment Module
File Upload Module
Notification Management Module
Dashboard Management Module
Feedback Management Module
Deadline Tracking Module
IV. METHODOLOGY
A. System Workflow
The operational workflow begins when administrators register
teachers and students using email and password credentials.
Students and teachers authenticate using JWT-secured login
mechanisms.
Students submit project proposals including project title and
description. Administrators review submitted proposals and
either approve or reject them. Approved projects allow
students to request supervisors from available teachers.
Teachers review supervision requests and can accept or reject
them. After approval, students upload project reports,
presentations, source code, and supporting files. Teachers
review submissions, provide feedback, and evaluate project
progress.
Administrators  continuously monitor project activities,
deadlines, and submission records through centralized
dashboards.
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B. Authentication Methodology
The authentication system utilizes JWT-based secure session
management. During login, the backend validates user
credentials using berypt password comparison mechanisms.
Upon successful authentication, a signed JWT token is
generated and stored securely.
Protected middleware validates JWT tokens for all secured
API routes, ensuring role-based authorization and secure
access control throughout the application.
C. File Upload Methodology
The file upload system utilizes Multer middleware integrated
with Cloudinary cloud storage services. Uploaded files
including reports, PPTs, images, and source code are securely
stored in cloud infrastructure while metadata is maintained
within MongoDB.
The system supports secure multipart file uploads, validation
checks, file categorization, and scalable cloud-based document
maVnagement.
D. Notification System
The notification module informs users about project approvals,
rejections, feedback updates, supervisor responses, and
deadline announcements. Notifications are generated
dynamically through backend events and displayed within user
dashboards.
E. Database Design
The database architecture includes several collections:
e  Users Collection
e Projects Collection
e Notifications Collection
e Feedback Collection
e File Metadata Collection
Relationships are maintained using Objectld references
through Mongoose schema modeling.
V. SYSTEM DESIGN
A. Use Case Diagram
The Use Case Diagram defines interactions between
administrators, teachers, students, and the system.
Admin Functionalities
e  Register Users
e Approve Projects
e Assign Supervisors
e Monitor Activities
Student Functionalities
e Submit Proposals
e Upload Files
e Request Supervisors
e Receive Notifications
Teacher Functionalities
e Accept Requests
e Review Files
e Provide Feedback
e Complete Evaluations
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Fig. 1. System Workflow Diagram of Serenly
B. Entity Relationship Diagram
The ER Diagram includes the following major entities:
e User
Project
File
Notification
Feedback
e  SupervisorRequest
Relationships ~ define  project ownership, supervision
assignments, uploaded documents, and feedback management.

Fig. 4. Entity Relationship Diagram

Fig. 2. Entity Relationship Diagram
C. Data Flow Diagram
The Data Flow Diagram demonstrates how data flows
between frontend interfaces, backend APIs, authentication
middleware, MongoDB database, and cloud storage systems.
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Fig. 5. Data Flow Diagram

Fig. 3. Data Flow Diagram
V. IMPLEMENTATION

A. Frontend Implementation
The frontend is implemented using React.js with component-
based architecture and responsive design principles. Tailwind
CSS provides utility-based styling while Redux Toolkit
manages global state handling.

React Router manages protected routes and role-based

navigation. Axios handles API communication with

backend services.
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Fig. 4. Student Dashboard Interface
B. Backend Implementation

The backend of the proposed College Project Management
System is implemented using Node.js and Express.js,
following a modular RESTful API architecture designed to
ensure scalability, maintainability, security, and -efficient
communication between the frontend and backend layers. The
backend acts as the central processing unit of the application
and manages all core functionalities including authentication,
project approval workflows, supervisor assignment, file
upload management, notification handling, and feedback
processing.

Express.js is utilized as the primary server-side web
framework because of its lightweight architecture, middleware
support, routing flexibility, and compatibility with modern
JavaScript development practices. The server architecture is
organized into multiple layers including routes, controllers,
middleware, services, and database models, ensuring
separation of concerns and improved code maintainability.
The authentication system is implemented using JSON Web
Tokens (JWT) to provide secure session management and
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role-based access control. During the login process, user
credentials are validated against stored database records, and a
signed JWT token is generated upon successful authentication.
The generated token is securely transmitted and validated for
all protected API routes. Middleware components
continuously verify token authenticity and ensure that only
authorized users can access restricted functionalities within the
platform.
Role-based authorization mechanisms are integrated into the
middleware layer to differentiate permissions between
administrators, teachers, and students. This ensures that
administrative operations such as project approval, supervisor
assignment, and user registration are accessible only to
administrators, while teachers and students are restricted to
their designated operational modules.
The backend also incorporates comprehensive request
validation and centralized error-handling mechanisms.
Validation middleware ensures that all incoming requests
contain properly formatted and authorized data before being
processed by the application logic. Error-handling middleware
captures server-side exceptions, authentication failures, invalid
requests, and database errors, returning structured API
responses to the frontend while preventing system crashes and
maintaining application reliability.
Project management functionalities are implemented using
modular controller architectures where each controller handles
a specific operational responsibility. Dedicated controllers
manage student project proposal submissions, administrator
approval and rejection workflows, teacher supervision
requests, feedback generation, project completion status
updates, and notification creation. This modular approach
significantly improves scalability and simplifies future feature
integration.
The file upload subsystem is implemented using Multer
middleware integrated with Cloudinary cloud storage
services. Multer processes multipart form data and
temporarily handles uploaded files before transferring them
securely to Cloudinary servers. The system supports uploading
various academic project resources including PPT files,
project reports, source code archives, images, and supporting
documentation. Uploaded file metadata such as file names,
URLs, wupload timestamps, file types, and uploader
information are stored within MongoDB collections for
centralized management and retrieval.

C. Database Implementation
The database layer of the College Project Management System
is implemented using MongoDB, a NoSQL document-
oriented database designed for scalability, flexibility, and
efficient handling of dynamic application data. MongoDB is
selected because of its ability to manage large volumes of
unstructured and semi-structured data while providing high
performance and seamless integration with JavaScript-based
full-stack applications.
Database interactions are managed using Mongoose, an
Object Data Modeling (ODM) library for Node.js that
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provides schema-based data validation, relationship mapping,
middleware support, and query optimization functionalities.
Mongoose simplifies database operations by allowing
developers to define structured schemas for collections while
maintaining flexibility in handling dynamic data models.

The proposed system consists of multiple MongoDB
collections that store and manage various categories of
application data including user credentials, project records,
uploaded file metadata, notifications, supervisor requests,
deadlines, and feedback information. Each collection is
carefully designed to support efficient data retrieval,
relationship management, and scalable workflow execution.
The Users Collection stores authentication credentials and
profile-related information for administrators, teachers, and
students. User records contain attributes such as full name,
email address, encrypted password, role type, department
information, contact details, and account creation timestamps.
Passwords are securely stored using berypt hashing algorithms
to ensure protection against unauthorized credential exposure.
D. File Upload Implementation

The file upload subsystem of the proposed College Project
Management System is designed to provide secure, scalable,
and efficient management of academic project documents and
supporting resources. Since final year projects involve
multiple file types such as reports, PowerPoint presentations,
source code archives, images, PDFs, and supporting
documents, the system requires a reliable mechanism for
handling large volumes of uploads while maintaining security,
accessibility, and centralized storage management.

The implementation of the file upload functionality is
achieved using Multer middleware integrated with
Cloudinary cloud storage services. Multer is a Node.js
middleware  specifically  developed  for  handling
multipart/form-data, which is the encoding type commonly
used for file uploads in web applications. It acts as an
intermediary between the client-side request and the backend
server, allowing uploaded files to be processed before being
stored permanently.

When a student uploads a file through the frontend dashboard,
the React.js application sends the selected file to the Express.js
backend using Axios HTTP requests with multipart form data.
The request first passes through Multer middleware, which
parses the incoming file data, validates the file type and size,
and temporarily stores the uploaded content within server
memory or local temporary storage.

The middleware configuration includes validation rules to
ensure that only authorized file formats are accepted by the
system. Supported file types include:

PDF Reports

PPT and PPTX Presentations

ZIP/RAR Source Code Files

Images and Screenshots

Word Documents

Technical Documentation Files
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Fig. 7. File Upload and Project Submission Interface
VI. RESULTS AND ANALYSIS

A. Functional Testing Results
The developed system successfully performs all core
functionalities including user registration, login, project
proposal submission, project approval workflows, supervisor
assignment, secure file uploads, notifications, and feedback
management.
All protected routes correctly restrict unauthorized access
through JWT middleware validation.
B. Performance Analysis
Experimental testing demonstrates that the system provides
responsive dashboard rendering, efficient API response
handling, and scalable database operations. Cloudinary
integration improves secure file storage reliability while
MongoDB efficiently handles dynamic project records.
C. Security Evaluation
JWT authentication, password hashing, secure middleware
validation, and role-based access control significantly improve
platform security and protect sensitive academic information.

Table -1
SYSTEM FEATURE COMPARISON
Feature Traditional Proposed System
System
Project Manual Online Automated
Submission
File Management | Physical Cloud Storage
Storage
Authentication Basic Login JWT Secure
Authentication
Supervisor Manual Automated
Assignment Workflow
Notifications Not Available | Real-Time
Notifications
Dashboard Limited Role-Based
Access Dashboards
Scalability Limited Cloud Scalable
Security Low Secure Access
Control

VIII. DISCUSSION

A. Advantages

The proposed system provides several significant
advantages:

o Centralized academic project management
. Secure role-based access control
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Cloud-based document storage

Automated approval workflows

Improved communication efficiency
Scalable MERN-stack architecture
Responsive dashboard interfaces

. Secure file upload management

B. Limitations

Although the system successfully automates project
workflows, certain limitations still exist:

. Lack of integrated video conferencing features
. No Al-based project recommendation system
. Limited analytics dashboard support

. No mobile application support currently

C. Real-World Applications
The proposed platform can be effectively implemented in:

. Engineering Colleges

0 Universities

0 Educational Institutions

. Research Organizations

. Academic Project Evaluation Systems

IX. FUTURE SCOPE
Future enhancements of the proposed system may include:

e  Al-Based Project Recommendation Systems
Integrated Real-Time Chat Systems
Mobile Application Development using React Native
Advanced Analytics Dashboards
Automated Plagiarism Detection
Email and SMS Notification Integration
Video Conferencing Support
Al-Based Evaluation Assistance
Blockchain-Based Certificate Verification
Cloud Infrastructure Optimization
X. CONCLUSION
The proposed College Project Management System provides a
modern, secure, scalable, and cloud-integrated solution for
automating academic project workflows within educational
institutions. The MERN-stack-based architecture successfully
integrates project proposal management, secure authentication,
cloud file handling, supervisor assignment, notification
systems, and role-based dashboards into a centralized web
platform.
The system significantly improves administrative efficiency,
reduces manual workload, enhances communication between
stakeholders, and ensures secure project monitoring through
scalable cloud deployment architecture. JWT-based
authentication, RESTful APIs, MongoDB database
management, and Cloudinary integration collectively provide
a reliable and production-ready academic management
environment.
The modular system architecture also supports future
technological enhancements including Al integration,
analytics dashboards, mobile applications, and advanced
collaboration features. Overall, the proposed platform
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represents an effective digital transformation solution for
modern academic project management environments.
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