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ABSTRACT:

The Student Attendance Management System is a web-based solution developed to streamline and automate the process of recording and managing student
attendance in educational institutions. The system features two primary user roles: Admin and Student, each with role-specific functionalities. The Admin is
responsible for managing students, teachers, subjects, classes, and attendance records, as well as taking and updating daily attendance. The student interface provides
access to a personalized dashboard that includes an overview of attendance performance, monthly attendance breakdown, subject list, notifications, profile
information, and a downloadable attendance report. The system supports real-time attendance tracking, displays metrics such as total classes, present/absent days,
attendance percentage, and allows report downloads with detailed data including time, teacher, class, status, and date. With a secure login system, clean Ul, and
data-driven features, this system enhances transparency, reduces administrative overhead, and ensures efficient academic recordkeeping. This paper outlines the

system’s core modules, data structure, and practical benefits, underscoring its significance in modern educational environments.
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Introduction:

Efficient attendance management is essential for educational institutions as it directly impacts student monitoring, compliance, and academic performance.
Traditional methods like manual roll calls and paper registers are time-consuming, error-prone, and difficult to maintain. Our Student Attendance
Management System addresses these challenges by providing a web-based solution that simplifies and automates attendance tracking.

The key advantage of our system is its ability to centralize attendance data, offer real-time tracking, automate routine administrative tasks, and support
data-driven decision-making. By implementing this system, schools and colleges can overcome the limitations of manual processes, reduce workload,
improve record accuracy, and enhance overall institutional efficiency.

The system includes core functionalities such as attendance tracking (real-time recording and monitoring of student attendance), student management
(storing and organizing student details), and reporting (generating detailed attendance reports for review and analysis). Additional features include session
and term management, class assignments, and role-based access control for both administrators and students. This paper explores the system’s key
features, underlying technology, and operational benefits, highlighting its importance in modernizing attendance management in educational institutions.

Methodology:

We followed a structured methodology when developing our Student Attendances Management System:
. Requirements Analysis: The first step involved gathering requirements from administrators and teachers to understand their needs. This
helped define system functionalities, including role-based access, attendance tracking, and reporting.
. Database Design: The database for the Student Attendance Management System, built with PHP and MySQL, ensures efficient data storage,
retrieval, and security. It includes tables for users, students, classes, attendance records, and academic sessions. The schema is optimized for
data integrity, role-based access control, and real-time updates, ensuring smooth performance.

System Architecture: We implemented a three-tier architecture:
. Presentation Layer: The user interface is built using HTML, CSS, JavaScript, and Bootstrap for a responsive design.
e  Application Layer: The backend is developed in PHP, handling business logic, user authentication, and attendance processing.
. Data Layer: A MySQL, Firebase database is used to store student records, attendance logs, and academic details efficiently.

Module Development: We developed the system in separate modules:
. User Management
e  Student Management
e  Attendance Tracking
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e  Report Generation

e  Session & Term Management

e  Notification System
User Interface Design: A responsive and intuitive web-based interface was developed, ensuring ease of use for both administrators and teachers ~ while
enhancing accessibility across multiple devices.
Testing: We performed functionality testing, database testing, and user acceptance testing to ensure the system worked correctly and met user
requirements.
Implementation: Deploying the system, training users, and integrating it into the institution’s workflow.

Existing System:

We have researched these existing systems and the findings were:

1. STUDENT ATTENDANCE MANAGEMENT SYSTEM BASED ON HAAR CASCADE CLASSIFIER (Dr. J. M. Patil, Vaibhav Bavaskar,
Pallavi Sontakke, Harshal Wadode, 2024) developed a facial recognition-based attendance system using the Haar Cascade Classifier. Major
limitations included accuracy issues due to lighting and expressions, integration challenges, data security concerns, and scalability constraints.

2. MONITORING SYSTEM FOR ATTENDANCE MANAGEMENT (Ramya G, Sakthivel Nageshwaran N,2023 ) developed a software-based
attendance tracking system for colleges, where faculty members mark attendance using a unique login. The system automates tracking and
generates reports for monitoring student eligibility. However, it has limitations such as manual input dependency, limited automation, potential
data security issues, scalability concerns, lack of biometric or Al-based verification, and restricted accessibility.

3. SMART ATTENDANCE MANAGEMENT SYSTEM" (Alaa Albahrani, Zainab Ali AL-Ali, Zainab Yousef Al-Ali, Ageela Al-Mssri,
Mashael AL-Shalan, Atta-ur-Rahman, Gomathi Krishnasamy, 2022) introduces an intelligent system to automate attendance tracking,
reducing manual effort and improving accuracy. Limitations include potential technical failures, reliance on stable internet connectivity,
security concerns, integration challenges with existing systems, and user adaptability issues

4. A STUDENTS ATTENDANCE SYSTEM USING QR CODE (Fadi Masalha, Nael Hirzallah, 2014) proposes a smartphone-based attendance
system where students scan a QR code to mark their presence, enhancing efficiency and reducing lecture time. Limitations include dependence
on smartphone availability, internet connectivity issues, potential misuse of QR codes, and security concerns related to unauthorized attendance
marking.

DRAWBACKS OF EXISTING SYSTEM:

e Accuracy Issues — Facial recognition and QR-based systems struggle with varying lighting conditions, facial expressions, and occlusions,
leading to incorrect attendance marking.

. Integration Challenges — Many attendance systems face difficulties when integrating with existing institutional databases and management
software.

e  Manual Input Dependency — Some systems still require manual intervention for data entry, reducing automation efficiency.

. Internet Connectivity Issues — Cloud-based and QR code systems depend on stable internet access, which may not always be available.

e  Security Vulnerabilities — QR codes and biometric data can be misused, leading to attendance fraud and unauthorized access.

e  Scalability Constraints — Some systems struggle to handle large student databases, causing performance issues.

e  User Adaptability Issues — Faculty and students may face difficulties adapting to new technologies, requiring training and support.

e  Technical Failures — Hardware or software failures in biometric and digital systems can disrupt attendance tracking

System Components:
The Student Attendance Management System consists of three main modules, each with specific access rights:

1.  Admin Module
o  Dashboard: Displays student statistics, attendance records, and system activity.
O User Management: Add, edit, and manage students and teachers.
O  Attendance Management: View and modify attendance records.
O  Session & Term Management: Set academic sessions and terms.
O  Reports: Generate attendance reports and analytics.
2. Teacher Module
O  Dashboard: View assigned classes and student details.
O  Attendance Tracking: Mark and update student attendance.
O  Reports: Generate and view attendance reports for assigned classes.
3. Student Module
o  Dashboard: View attendance status and records.
O Notifications: Receive attendance alerts and updates.
O  Reports: Check personal attendance history and trends.
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Technical Implementation:

Front-End: HTML, CSS, JavaScript, Bootstrap for responsive Ul and interactivity.

Back-End: PHP for server-side logic, user authentication, and data processing.

Database: MySQL/PostgreSQL for managing system data with normalization and indexing.

Authentication & Authorization: Role-based access control with session management and middleware.
Attendance Tracking: Real-time attendance tracking by teachers/admins, with subject and class associations.
Hosting & Deployment: Cloud deployment on AWS with local testing using XAMPP/WAMP.

Database Structure:

Our system uses several interconnected tables:

Users Table: Stores login credentials and roles (admin, student, teacher) for secure system access.

Students Table: Contains detailed student records including name, roll number, email, assigned class, and a reference to the user account.
Teachers Table: Maintains teacher information and links each teacher to their user credentials.

Classes Table: Manages class details including class names and sections, used for organizing both students and subjects.

Subjects Table: Stores subject information and maps subjects to specific classes and assigned teachers.

Attendance Table: Captures attendance data for each student, including date, class, subject, attendance status (present/absent), teacher name,
and timestamp, supporting both real-time tracking and report generation.

Notifications Table: Manages system-generated alerts and messages for students, such as attendance updates and reminders.

Reports Table: Tracks downloadable attendance reports generated by students, logging report details like time, subject, class, and teacher.

Challenges Faced:

During development, we encountered several challenges:

1.  User Role Management: Designing a secure and scalable role-based access system to differentiate between admin, student, and teacher
functionalities required careful planning and validation.

2.

3. Attendance Accuracy: Ensuring the system accurately tracks and records attendance in real-time, especially during simultaneous entries by
multiple users, presented synchronization and data consistency issues.

4.  Report Generation: Building a flexible reporting module that allows students to download detailed attendance reports with proper formatting
and filtering options was both time-consuming and technically challenging.

5. Data Relationships: Managing complex relational data across multiple tables (students, classes, subjects, attendance, etc.) required a
normalized and well-structured database schema to avoid redundancy and maintain performance.

6. User Interface Design: Creating an intuitive, role-specific interface that works seamlessly for both administrators and students involved
continuous feedback and iterative UlI/UX improvements.

7. Security Concerns: Protecting user data (especially login credentials and attendance records) from unauthorized access demanded
implementation of encryption, validation, and secure login mechanisms.

Results

The implementation of our Student Attendance Management System has been come out as follows:

Fig 1: System Architecture
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Our Student Attendance Management System follows a System architecture design that efficiently separates concerns and organizes the application

components, as illustrated in Fig. 1.
Fig. 1 System Architecture

1. Admin Module

Dashboard:

o View overall student attendance statistics, system activity, and performance insights.

User Management:
O Add, edit, or delete student and teacher profiles.

O Manage user roles and permissions.
O  View detailed student and teacher information (roll number, name, email, class, etc.).

Attendance Management:

o  View and modify attendance records for all students.

o  Mark today's attendance for students (present/absent) and adjust previous records if necessary.
o  View detailed student attendance reports with metrics like attendance percentage, last attended date, and absences.

Session & Term Management:

O  Set academic sessions and terms (e.g., Semester 1, Spring 2025).

O  Manage and update academic periods for attendance tracking.

Reports:

O  Generate and view detailed attendance reports and analytics.

o  Create reports for individual students, classes, or groups of students.
o  Download and export attendance data in various formats (e.g., PDF, CSV).

2. Student Module

Dashboard:

o View personal attendance overview: total classes attended, attendance percentage, today's status (present/absent).

o  View upcoming classes and overall attendance summary.

Notifications:

O  Receive real-time alerts about attendance changes, upcoming classes, or class cancellations.

O  Alerts for missed attendance and other important updates.

My Attendance:

o  View month-wise attendance data, including total classes, presents, absents, and attendance percentage.
O  Access a detailed attendance history report with class names, teachers, dates, and attendance status.

My Subjects:

O  View list of subjects enrolled in, along with class schedules and teachers.
O  Track attendance for each subject.

My Profile:

O  View and edit personal information (e.g., name, email, profile picture).

Logout:

O  Option to log out from the system securely
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Student Management
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Fig 3 : Student Dashboard

Admin Dashboard
Attendance Management

e ~
10-04-2025 o
. 0000 e ]
Student Name status Time Actions
S Roll No Student Name Present Days Absent Days Late Days Attendance % Mark Today's Attendance
Take Atte 0 Aaryan Jitendra patil 1 1 0 50.00% Present v
"t 0z Sakshi Navlekar 2 ° o 100.00% Absent v
03 Aaditya Patil 2 3 o 40.00% Present v
0e Karan Pendhari 1 1 0 50.00% Present v
] Harshad More z z o 50.00% Present v
05 Parth Mhatre 2 2 0 50.00% Present v
o Aryan patil 2 2 o 50.00% present v
a8 Raj 1 3 0 25.00% Present v

Class Average Attendance:  51.88%

Fig 4 : Mark Attendance
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Fig 5 : Admin Dashboard
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Fig 6 : View Attendance

Conclusion

The Student Attendance Management System provides an efficient, automated solution for tracking student attendance in educational institutions. By
replacing traditional manual methods with a cloud-based system, it enhances accuracy, reduces administrative workload, and ensures real-time
monitoring.

With role-based access for administrators, teachers, and students, the system improves transparency and operational efficiency. Its reporting and analytics
features help institutions make data-driven decisions to enhance student performance and compliance.

Overall, this system modernizes attendance tracking, streamlining academic management while ensuring reliability, security, and ease of use for all users.
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