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Abstract: Non-governmental organizations (NGOs) play an important role in supporting students from
economically weaker sections by offering scholarships, books, and other learning resources. However,
many NGOs continue to depend on manual or partially digital systems to manage donations and monitor
how funds are utilized. These traditional methods often result in limited transparency, inefficient record
handling, and a decrease in donor confidence. This research introduces VidyaSetu, a web-based
donation management platform developed to enhance transparency, accountability, and operational
efficiency in NGO activities. The system enables NGOs to record donations, maintain donor details,
monitor expenses, and present the impact of donations through a centralized dashboard. The platform is
developed using HTML, CSS, and JavaScript for the frontend, Nodejs with Express.js for backend
functionality, and MySQL for database management. Additional features such as OTP-based
authentication, chatbot assistance, and real-time donation analytics further improve the overall
functionality of the system. By promoting transparency and efficient fund utilization, VidyaSetu
contributes to the United Nations Sustainable Development Goals of SDG-1: No Poverty and SDG-4:
Quality Education, supporting equitable access to educational resources for underprivileged students

Keywords: NGO Donation System, Management Information System, Educational Welfare,
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L. INTRODUCTION

A. Background of the Study

The continuous growth of digital technologies has greatly influenced how organizations manage information, financial
transactions, and day-to-day operations [1], [2]. In recent years, web-based systems have become an important solution
for improving efficiency, transparency, and accessibility across different sectors such as healthcare, education, and
social welfare organizations. Among these sectors, donation-based systems play a vital role in supporting charitable
initiatives, community welfare activities, and institutional development. Many organizations rely on donations from
individuals and communities to support activities such as medical assistance, educational programs, disaster relief
efforts, and social development initiatives [3]. However, traditional donation management methods often depend on
manual record keeping or simple digital tools that lack automation, real-time tracking, and transparent reporting
features. These limitations can result in data inconsistencies, administrative inefficiencies, and reduced trust among
donors.

With the growing adoption of digital platforms, there is an increasing demand for intelligent systems capable of
managing donations efficiently while maintaining transparency and accountability. A web-based donation management
system offers a centralized platform where donors can easily contribute funds while organizations maintain well-
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structured records and derive meaningful insights from donation data. Such systems not only simplify operational
processes but also improve donor confidence by ensuring greater transparency in fund management [4], [5].

B. Problem Statement

Despite the availability of several digital tools, many organizations continue to face major challenges in maintaining
accurate and transparent donation records. In many situations, donation information is recorded using manual registers
or stored in separate digital files, making it difficult to monitor donations efficiently or generate dependable reports.
Such practices often lead to delayed updates, duplication of data, and possible errors in financial documentation. In
addition, the absence of transparency in donation tracking can lower donor confidence and discourage people from
contributing to charitable causes. Donors usually expect clear information about how their contributions are recorded
and utilized, yet many existing systems are unable to provide this level of visibility.

To overcome these challenges, this research proposes the development of a web-based donation tracking system that
allows organizations to monitor and manage donation data more effectively. The system is designed to ensure
transparency, accuracy, and reliability in donation management while offering an accessible platform for both donors
and administrators.

C. Motivation of the Study

The main motivation behind this research is to improve trust and accountability in donation management systems by
utilizing modern web technologies. As charitable activities increasingly depend on public participation, maintaining
transparency in the handling of donations has become highly important. A well-developed digital donation platform can
make the donation process easier, reduce the manual workload for administrators, and provide donors with clear
confirmation of their contributions. In addition, such systems can enhance data organization, support effective
reporting, and assist decision-making processes for organizations that manage large volumes of donation records.

By implementing a transparent donation tracking mechanism, the proposed system seeks to encourage higher donor
participation and build a stronger relationship between organizations and their supporters.

D. Objectives of the Study
The key objectives of this research are outlined as follows:
e To design and implement a web-based donation tracking platform that enables efficient management of
donation data.
e To ensure transparency and accuracy in recording and monitoring donation-related transactions.
e To establish a secure database system for storing donor information and donation records safely.
e To create a user-friendly interface that allows donors to submit their donation details conveniently.
e To assist administrators in analyzing and managing donation data in an effective manner.

E. Scope of the Study

The scope of this research centers on the design and development of a web-based system that allows donors to
contribute and track donations through an online platform. The system stores donor information such as name, contact
details, and donation amount in a centralized database to support efficient management and easy retrieval of records.
The proposed platform enables administrators to access donation records, review transaction history, and maintain
well-organized documentation of all donations. While the current system primarily focuses on donation tracking and
transparency, it can be expanded in the future to include advanced features such as payment gateway integration, data
analytics capabilities, and automated reporting mechanisms.
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F. Contribution of the Study

This research contributes to the development of transparent and efficient digital donation management systems by
demonstrating how modern web technologies can be applied to donation tracking. The proposed system shows that a
well-structured web-based platform can improve the accuracy of donation records while also increasing the trust of
donors. By combining transparency, organized data management, and easy accessibility within a single platform, the
study offers a practical solution for managing donations. Such systems can be useful for charitable organizations,
educational institutions, and healthcare initiatives that depend on public contributions.

II. LITERATURE REVIEW
The rapid growth of digital technologies has significantly changed the way non-governmental organizations (NGOs)
and charitable institutions manage their operations. Many studies highlight the importance of using digital platforms to
improve donation management, increase operational efficiency, and ensure transparency in the use of funds. Kumar et
al. (2023) point out that many NGOs in developing countries still depend on traditional manual systems for managing
donor information and financial transactions [6]. These manual processes often result in inefficiencies, inconsistencies
in data, and difficulties in maintaining accurate financial records. The researchers suggest that adopting web-based
donation management platforms can help organizations organize data more effectively, access donor information
quickly, and reduce administrative workload.
Transparency in donation management has also been widely recognized as an important factor that influences donor
trust and participation. Patel and Singh (2022) studied donor behavior in charitable organizations and found that a lack
of transparency in the use of funds is one of the main reasons for declining donor confidence [7]. Their research
indicates that donors are more willing to contribute repeatedly when they can clearly see how their donations are
recorded and used. As a result, modern donation platforms increasingly include features such as donation tracking,
transaction histories, and financial reporting dashboards to improve accountability and strengthen trust between donors
and organizations.
Several well-known online donation platforms, including Givelndia, Milaap, and Ketto, demonstrate the potential of
digital systems in supporting large-scale fundraising and improving accessibility for donors. These platforms allow
users to donate through online payment systems and support a wide range of social causes. However, previous studies
suggest that many existing platforms focus mainly on collecting donations rather than providing detailed transparency
in tracking how donations are recorded and utilized. This creates a need for systems that prioritize transparent record
management and allow stakeholders to monitor donation activities more effectively.
Security and reliability are also critical factors in the development of web-based donation platforms. Sharma (2024)
highlights the importance of implementing secure authentication mechanisms, encrypted data storage, and structured
database systems to protect sensitive donor information and maintain the integrity of financial transactions [8]. Modern
web technologies such as Node.js, relational databases, and secure authentication frameworks provide developers with
powerful tools to build scalable and secure applications. Despite these technological advancements, many small-scale
organizations still lack access to efficient and transparent digital systems for managing donations. Therefore,
developing a dedicated web-based donation tracking platform can help improve transparency, accuracy, and
accountability in donation management systems.

III. METHODOLOGY
A. System Architecture
The proposed system is designed using a three-tier architecture, which divides the application into three main layers:
the presentation layer, the application logic layer, and the data storage layer. This separation helps improve the
scalability, maintainability, and overall performance of the web platform. By organizing the system into different
layers, each component can function independently while still working together to deliver the required functionality.
The architecture of the system includes the following components:
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1) Presentation Layer (Frontend): The presentation layer represents the user interface of the system and serves as the
point of interaction between the users and the platform. It allows users such as donors and administrators to access the
system and perform various actions. The front-end of the platform is developed using HTML, CSS, and JavaScript,
which helps create a responsive and easy-to-use interface. Through this layer, users can perform activities such as
registering on the platform, logging into their accounts, making donations, and viewing or tracking their donation
details. The design focuses on simplicity and usability so that users can navigate the system comfortably and complete
tasks without difficulty.

2) Application Layer (Backend): The application layer contains the business logic of the system and manages the core
operations of the platform. It is implemented using Node.js with Express.js, which handles HTTP requests,
authentication procedures, and donation management operations [9], [10]. This layer processes requests received from
users, performs necessary data validation, and executes the required operations within the system. It also establishes
communication between the user interface and the database by storing new donation records, retrieving existing
information, and ensuring that all transactions are processed accurately and efficiently.

3) Data Layer (Database): The data layer is responsible for managing the persistent storage of all application data
within the system. In the proposed platform, a MySQL relational database is utilized to store essential information such
as user details, donation records, and other related data [11]. The use of structured queries enables efficient data
storage, retrieval, and management while maintaining the integrity and consistency of the stored information. This layer
ensures that all donation transactions and user records are securely maintained and can be accessed reliably whenever
required by the application.
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Fig. 1. Three-tier system architecture for donation platform
This layered architecture ensures the system stays modular, allowing each layer to work independently while
maintaining smooth communication between components.
B. Database Design
The system database is built using a relational database model to provide organized storage and effective management
of donation data. It includes multiple tables that handle user accounts and donation transactions.
TABLE I DATABASE STRUCTURE OF THE DONATION TRACKING SYSTEM

Table Name Key Attributes Description
Users user_id, name, email, password, role Stores user registration information
Donations donation_id, user_id, amount, category, date Records all donation transactions
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Table Name Key Attributes Description
Receipts receipt_id, donation_id, generated date Stores donation receipt information
Admin admin_id, username, password Stores administrator login credentials

The relationship between tables guarantees that each donation is associated with a specific user via a foreign key,
allowing precise tracking of donations.
C. Pseudocode of Donation Processing Algorithm
The donation recording and tracking process follows a well-defined algorithm to ensure precise handling of data.
Pseudocode 1: User Authentication with OTP Verification
BEGIN
PROCEDURE LOGIN(email, password)
user — DATABASE.GET USER(email)
IF user = NULL OR VERIFY HASH(password, user.password hash) = FALSE THEN
RETURN "Invalid Credentials"
ENDIF
otp < GENERATE_RANDOM(6 digits)
DATABASE.STORE_OTP(email, otp, expiry = 3 minutes)
SEND_EMAIL(email, otp)
RETURN "OTP Sent for Verification"
END PROCEDURE

PROCEDURE VERIFY OTP(email, entered otp)
record «<— DATABASE.GET_OTP(email)
IF record = NULL OR record.expired OR record.used THEN
RETURN "OTP Invalid or Expired"
ENDIF
IF entered_otp = record.otp THEN
session_id «— CREATE_SESSION(email)
MARK OTP USED(record)
RETURN session_id
ELSE
RETURN "Verification Failed"
ENDIF
END PROCEDURE
END
Pseudocode 2: Donation Processing and Recording
BEGIN
PROCEDURE PROCESS DONATION(donor id, student id, amount)
IF amount < 0 THEN
RETURN "Invalid Donation Amount"
ENDIF
donation_id «— GENERATE_UNIQUE _ID()
DATABASE.INSERT DONATION(donor _id, student_id, amount, donation_id)
UPDATE TOTAL FUNDS(student id, amount)
GENERATE_RECEIPT(donation_id)
RETURN "Donation Successful"
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END PROCEDURE
END
Pseudocode 3: Role-Based System Access (Donor, Admin, Student)
BEGIN

PROCEDURE SYSTEM_ACCESS(user_role)

IF user_role = "DONOR" THEN
DISPLAY AVAILABLE STUDENTS()
SELECT student
ENTER donation_amount
CALL PROCESS DONATION()

ELSE IF user_role ="ADMIN" THEN
MANAGE _STUDENT DATABASE()
VIEW_DONATION_REPORTS()
UPDATE_SYSTEM_RECORDS()

ELSE IF user role ="STUDENT" THEN
VIEW_RECEIVED DONATIONS()
VIEW_SUPPORT HISTORY()

ELSE
DISPLAY "Unauthorized Access"

ENDIF

END PROCEDURE
END
This algorithm ensures that every donation is securely processed, stored in the database, and linked to the appropriate
user account.

D. Experimentation
To assess the functionality of the proposed platform, several experiments were carried out during system development.
These experiments aimed to validate the performance of the donation tracking system under various operational
scenarios.
The experimentation process included the following steps:
Deployment of the web application on a local development server.
Creation of multiple user accounts to simulate donor activity.
Recording several donation transactions to confirm database storage.
Monitoring system response times during donation processing.
Checking receipt generation and the accuracy of donation tracking.
TABLE II EXPERIMENTAL SETUP FOR SYSTEM EVALUATION

Component Specification Purpose

Development Environment Visual Studio Code | Used for coding and system development

Backend Runtime Node.js (v18+) Handles server-side logic and API processing

Framework Express.js Manages routing and backend services

Database MySQL Stores user data, donation records, and receipts

Email Service Gmail SMTP with | Sends OTP authentication and donation receipts
Nodemailer
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Component Specification Purpose

Testing Platform Localhost Web | Used to simulate user interactions and system testing
Server

Client Interface Web Browser | Access platform and perform donation transactions
(Chrome/Edge)

EXPERIMENTATION PROCESS AND SETUP
STAGE 1: LOCAL DEPLOYMENT AND ENVIRONMENT

[
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Fig. 2. Workflow of the Experimental Setup and System Evaluation Process

The results confirmed that the system effectively recorded donation transactions and kept accurate records in the

database.
E. System Testing

Testing was performed to verify the reliability and accuracy of the system's functionality. Multiple testing methods
were employed to validate the different components of the platform.

TABLE III TESTING RESULTS OF THE PROPOSED SYSTEM

Test Type Description Result

Unit Testing Individual modules such as login and donation processing were | Passed
tested

Integration Testing Interaction between frontend, backend, and database verified Passed

Functional Testing

System functions like donation tracking and receipt generation | Passed
validated

User Testing

Real users interacted with the platform to test usability Passed

The testing phase verified that the system functions correctly, accurately records donation information, and ensures

transparency and accessibility.

IV. RESULTS AND PERFORMANCE EVALUATION

A. Successful System Implementation
The complete VidyaSetu web platform was successfully deployed using a full-stack architecture with HTML, CSS, and
JavaScript for the frontend, Node.js and Express.js for backend services, and MySQL for database management. The
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integration of the frontend interface with REST APIs enabled smooth interaction between users and the server-side
logic. All major system modules, including authentication, donation recording, expense tracking, and dashboard
analytics, operated as intended [4], [2].

B. OTP-Based Authentication Validation

The two-step authentication system with email-based OTP verification was tested across multiple login scenarios.
Users provided their email and password credentials, after which a 6-digit OTP was generated and sent via Gmail
SMTP using the Nodemailer library. Experimental results confirmed that the OTP system correctly enforced the 3-
minute expiration period, prevented OTP reuse, and ensured secure session creation upon successful verification [12].
C. Donation Recording and Data Integrity

The donation module was assessed by simulating multiple donor transactions across various donation categories,
including educational materials, meals, and scholarships. Each donation entry was successfully recorded in the database
with a unique receipt ID and donor reference. The system reliably preserved historical donation records, ensuring data
persistence and integrity within the MySQL database.

D. Email Receipt Generation

After every successful donation submission, the platform automatically generated an HTML-based donation receipt and
sent it to the donor via email. Testing verified that the receipt contained essential transaction details, including donation
amount, category, receipt ID, and estimated educational impact. The email delivery system consistently performed well
using Gmail SMTP integration.

E. Trust Index Transparency Metric

The Trust Index metric was validated through controlled experiments with simulated donations and NGO expense
records. The system dynamically calculated the Trust Index by taking the ratio of total expenses to total donations and
displayed the result on the NGO dashboard. This metric offered donors and administrators a clear view of how
efficiently funds were being utilized.

F. Real-Time Dashboard Analytics

The platform dashboards effectively displayed real-time donation analytics and summary statistics. Donor dashboards
showed individual donation history, impact estimates, and contribution metrics, while NGO dashboards offered
administrative insights such as total funds received, expense summaries, and category-wise donation distributions. The
dashboards refreshed automatically to reflect the latest database records.

G. System Reliability and Performance

Performance testing confirmed that the system managed multiple simulated user requests without any data
inconsistencies or failures. Backend APIs efficiently handled authentication requests, donation submissions, and
analytics queries, demonstrating stable response times and consistent data synchronization across all modules.

H. Overall System OQutcome

The experimental results confirm that the VidyaSetu platform effectively integrates secure authentication, transparent
donation tracking, automated email communication, and real-time data visualization into a single web-based system.
The platform successfully demonstrates the feasibility of implementing a scalable and transparent digital donation
solution for education-focused NGOs.

I. System Description

The VidyaSetu platform functions as a web-based full-stack system designed to enable transparent, education-focused
donations for NGOs. It combines a structured frontend interface, a RESTful backend service layer, and a relational
database for persistent data storage. Donors register and authenticate using an OTP-based verification system before
accessing donation features. Once logged in, users can make donations, view their contribution history, and track the
estimated educational impact of their support. On the administrative side, NGO administrators have access to a
dedicated dashboard for recording expenses, monitoring donations, and analyzing fund utilization. The system
dynamically processes donation and expense data to calculate transparency metrics such as the Trust Index, offering a
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visual representation of how effectively collected funds are used. The architecture ensures secure data communication,
reliable transaction recording, and smooth interaction between donors and the NGO management system.

J. System Output

The implemented system generates multiple outputs that help both donors and NGO administrators understand the
impact and utilization of donations. Following successful authentication and donation submission, the system creates a
transaction record with a unique receipt ID, which is stored in the database and sent to the donor via email. The donor
dashboard shows outputs such as individual donation history, total contributions, and estimated impact in terms of
supported students. Meanwhile, the NGO dashboard provides aggregated outputs, including total donations received,
recorded expenses, category-wise donation statistics, and Trust Index visualization. These outputs are displayed
through organized tables, summary panels, and graphical representations to enhance data interpretation and support
informed decision-making.

Create Account

g 5 difference

Join thousar

Full Name

1 VidyaSetu

Be the bridge to education

&

NGO / Admin

anage the platform

Create Free Account

Alreadly have an account? Signin
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remains secure.

Mever share thia OTP with anyone, including VidyaSetu staff

Fig. 4: OTP Email Delivery — Branded HTML verification email containing 6-digit OTP delivered via Gmail SMTP
using Nodemailer, valid for 3 minutes.
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Fig. 5: Donor Dashboard — Real-time statistics showing total donated amount, impact score, donation history,
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V.SDG ALIGNMENT / SOCIAL IMPACT

The VidyaSetu platform aligns with multiple United Nations Sustainable Development Goals (SDGs), particularly
SDG-1: No Poverty and SDG-4: Quality Education. The social impact of the system is described as follows:
A. Alignment with SDG-1: No Poverty

Support for Economically Weaker Students: VidyaSetu enables NGOs to allocate financial aid, scholarships, and
learning resources to students from low-income backgrounds, helping reduce educational barriers caused by poverty.
Transparent Fund Management: Real-time tracking of donations ensures that resources reach intended beneficiaries,
reducing mismanagement and increasing donor confidence.

Encouragement of Social Responsibility: By providing an accessible platform for donors, the system fosters a culture of
community support and collective action toward poverty alleviation.
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B. Alignment with SDG-4: Quality Education

Increased Access to Educational Resources: Donations can be utilized to provide books, study materials, and
scholarships, improving access to quality education for underserved students.

Tracking Educational Impact: Donor dashboards display how contributions support individual students, making the
outcomes of educational support visible and measurable.

Support for Holistic Student Development: By funding learning resources and scholarships, VidyaSetu helps students
complete their education and improve future career opportunities.

VI. CONCLUSION

This research presented the design and implementation of VidyaSetu, a web-based donation management platform
aimed at enhancing transparency, efficiency, and accessibility in education-focused NGO funding. The system
incorporates secure OTP-based authentication, structured donation tracking, and real-time analytics to ensure accurate
monitoring of financial contributions and their utilization. With a well-defined system architecture and database design,
the platform allows donors to contribute conveniently while enabling administrators to manage expenses and maintain
transparent records of fund usage. The use of modern technologies provides scalability and adaptability, making the
system suitable for large-scale deployment. Future enhancements, such as Al integration, mobile applications, and
collaboration with government bodies, can further strengthen the system. Overall, VidyaSetu represents a meaningful
step toward advancing educational welfare through technology [20].
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