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Abstract. This project presents the development of a QR Code Based Attendance Management System using Javascript
with and Reactjs, Bootstrap for frontend development and Firebase for database management. The system comprises two
main entities: Student and Staff. Students register by providing comprehensive details including Roll Number, Year,
Photo, Name, email id. Students can log in to the system and download their ID Card containing a unique QR code. This
QR code serves as a means for students to mark their attendance by presenting the ID card. The system distinguishes
between valid and invalid QR codes, ensuring accurate attendance recording. Students have access to their attendance
logs, allowing them to monitor their attendance record. Moreover, staff can view attendance logs for all students,
ensuring comprehensive monitoring and record-keeping. Overall, the QR Code Based Attendance Management System
offers a convenient and secure method for managing student attendance, promoting accountability and efficiency in
academic institutions.
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1. INTRODUCTION

This project details the creation of a QR Code-Based Attendance Management System using JavaScript,
React JS, and Bootstrap for the frontend, with Firebase managing the database. The system is designed for two
main user roles: Students and Staff. Students register by providing essential details like Roll Number, Year,
Photo, Name, and Email. Once registered, students can log in to download an 1D Card that features a unique QR
code, which they use to mark attendance. This system verifies each QR code for validity, ensuring accurate and
secure attendance tracking. Students can access their attendance logs to monitor their records, while staff have
comprehensive access to attendance data for all students, facilitating streamlined oversight. This QR Code-
Based Attendance Management System provides a convenient, accountable, and efficient solution for
attendance management, enhancing the administrative processes within academic institutions.

2. RESEARCH METHODOLOGY

The research methodology for developing a QR Code-Based Attendance Management System involved
identifying core problems in traditional attendance methods, collecting data to understand system requirements,
and analyzing results to evaluate system effectiveness and user satisfaction.

2.1 Problem lIdentification

The initial step in this research was to identify specific issues faced by academic institutions in managing
attendance, which can hinder efficiency and accuracy. Key problems observed include:

e Time Consumption: Traditional roll-call methods or sign-in sheets are time-consuming, particularly in
large classes. This reduces valuable instructional time and creates bottlenecks.
e Inaccuracy and Human Error: Manual methods are prone to errors, including missed or duplicate
entries, leading to inaccuracies in attendance records.
e Attendance Fraud: Traditional systems are vulnerable to proxy attendance, where one student marks
attendance on behalf of another.
¢ Administrative Burden: Attendance tracking and record-keeping create additional workload for staff,
diverting resources from core educational activities.
The QR code-based system aims to address these challenges by providing a streamlined, secure, and automated
solution.
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2.2. Data Collection and Analysis

A comprehensive review of existing literature on attendance management technologies was conducted
to identify alternative solutions (e.g., biometrics, RFID) and evaluate their limitations. This helped establish QR
code technology as a viable, cost-effective alternative for attendance management. Data was gathered from
potential users (students and staff) through surveys and interviews to understand their preferences, needs, and
concerns with current attendance methods. Questions focused on:

o The frequency and type of attendance issues encountered (e.g., time delays, accuracy, proxy
attendance).

o User expectations for a digital system, including ease of use, speed, and transparency.

o Preferred features, such as real-time access to attendance records, 1D card compatibility, and
security.

The collected data informed the system’s design, ensuring that it addressed user requirements while being
accessible and easy to use.

2.3. Evaluation and lteration

Based on the data analysis, the system underwent iterative improvements, including Ul adjustments,
optimizations for faster QR code scanning, and enhanced real-time synchronization with Firebase. Final testing
with a larger user sample confirmed the system’s functionality, reliability, and user satisfaction.

3. SYSTEM DESIGN AND METHODOLOGIES

The QR Code-Based Attendance Management System is structured around two primary user roles:
Students and Staff. The system architecture incorporates a series of stages for user registration, QR code
generation, attendance marking, and record monitoring.

e Frontend (User Interface): Developed using React JS, the frontend provides an intuitive and
responsive interface. Bootstrap CSS is used for styling, ensuring a consistent, modern look across
devices. JavaScript functions handle dynamic content, allowing for the real-time generation of QR
codes, displaying attendance logs, and managing user interactions.

e Backend (Database Management): Firebase serves as the backend for database management, where
student data, attendance logs, and QR codes are securely stored. Firebase offers real-time data
synchronization, ensuring that attendance records are instantly updated and accessible by both students
and staff.

System Workflow

1. Student Registration: During registration, students provide their Roll Number, Year, Photo, Name,
and Email. This information is stored in Firebase and is used to generate a unique student profile.

2. QR Code Generation and ID Card Creation: Each student profile is linked to a unique QR code,
which is embedded in a downloadable ID card. The QR code is generated using JavaScript libraries and
encodes essential information like student ID and other unique identifiers that are stored in Firebase.

3. Attendance Marking: To mark attendance, students present their ID cards, and a designated scanner
verifies the QR code by matching it with database records. If valid, the system records attendance for
that day, minimizing risks associated with proxy attendance.

4. Attendance Logs: The system provides students with access to their attendance logs for self-
monitoring, while staff can view comprehensive attendance data for all students, enabling oversight
and analysis of attendance trends.
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4. LITERATURE REVIEW

The application of technology to attendance management has evolved from manual sign-in sheets to
biometrics, RFID, and most recently, QR code-based solutions.

Biometric Systems: Previous systems often used biometrics for identification, such as fingerprint or facial
recognition. While effective in minimizing fraud, biometric systems have been criticized for being cost-
prohibitive and raising privacy concerns. Additionally, these systems may be limited by environmental factors
or technical errors, which affect their reliability.

RFID-Based Systems: Another approach has been the use of RFID (Radio Frequency ldentification) tags,
where students carry ID cards equipped with RFID chips. These systems are faster than manual methods and
reduce errors, but RFID systems can be expensive and may require specific hardware for reading and processing
data, limiting accessibility for institutions with budget constraints.

QR Code Technology: QR codes have emerged as a cost-effective, secure alternative to both biometrics and
RFID. Research indicated that QR code-based systems reduce administrative load and increase data accuracy in
attendance management by generating unique, scannable codes for each user. These codes can be easily
generated and scanned by devices with cameras, like smartphones or tablets, without the need for specialized
hardware. This accessibility makes QR code systems suitable for a wide range of institutions, including those
with limited budgets.

The current research leverages QR code technology alongside Firebase to create an attendance management
system that is not only cost-effective but also scalable and easy to integrate into existing educational processes.

Implementation

The QR Code-Based Attendance Management System is implemented as a web-based application,
leveraging the following key technologies:

e JavaScript and React JS: Used to create a dynamic, interactive front end. JavaScript powers the QR
code generation and scanning processes, while React]S ensures a seamless user experience with
reactive, modular components.

e Firebase: Firebase serves as a real-time, cloud-hosted database. Its robust security measures and data
synchronization capabilities make it an ideal choice for handling sensitive information like student
details and attendance records.

QR Code Implementation: The system generates QR codes that contain encrypted data representing each
student’s unique ID. When scanned, the code is validated against the Firebase database to confirm the student’s
identity and record attendance.

Security Measures: To prevent unauthorized access, Firebase employs real-time security protocols,
ensuring that only valid QR codes trigger attendance updates. Additionally, each QR code is unique to the
student and changes dynamically to avoid misuse.

5. RESULTS AND DISCUSSION

The system underwent extensive testing for functionality, accuracy, and user satisfaction. Findings are as
follows:

o Efficiency Gains: Compared to manual attendance methods, the QR code system reduced attendance
marking time significantly. Tests showed that the system could record attendance for a class of
multiple students.

e Data Accuracy and Security: Firebase’s real-time database and QR code validation prevented
duplicate or incorrect entries, ensuring that attendance records were accurate and tamper-proof.
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e  User Satisfaction: Feedback from test users indicated high levels of satisfaction with the system’s ease
of use and reliability. Students appreciated the ability to view attendance logs, and staff members
reported reduced administrative workload.

Challenges: Some challenges encountered during testing included connectivity issues, particularly in areas with
limited internet access, which impacted real-time updates. Future versions of the system could include offline
functionality to enhance reliability.
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6. CONCLUSIONS

This research presents a successful implementation of a QR Code-Based Attendance Management System
using JavaScript, React JS, and Firebase. The system achieves the objectives of increasing efficiency, accuracy,
and accountability in academic attendance management. By automating attendance marking, the system reduces
administrative burdens, minimizes errors, and ensures secure, tamper-proof records.

The research demonstrates that a QR code-based approach is a viable and effective solution for attendance
management, suitable for academic institutions seeking to leverage digital tools to improve operational
processes. Future enhancements could include adding offline support and expanding functionality to integrate
attendance data with academic performance tracking.

7. DECLARATIONS
Study Limitations
While this system shows significant promise, certain limitations were noted:

1. Internet Dependency: The system relies heavily on internet connectivity, which could hinder
its functionality in areas with limited or unstable network access.

2. Scalability: As student numbers increase, the system's reliance on Firebase may require
additional optimization or a more scalable database solution to handle larger data volumes
efficiently.

3. User Adaptability: The system assumes that users (both students and staff) are comfortable
with digital tools, which may not be the case in all educational settings.
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