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ABSTRACT

The integration of QR code technology in student identity and attendance systems offers an efficient, automated
solution to traditional manual processes. With increased digitization, educational institutions face the challenge
of streamlining attendance tracking while enhancing security and minimizing administrative workload. QR
code-based systems address these needs by using unique, scannable codes that students can display on their
mobile devices or student IDs. This approach enables fast, contactless attendance capture, reducing time delays,
human error, and paperwork. When a student scans their QR code at the designated entry point, the system
automatically logs the attendance with timestamp accuracy, storing the data on a centralized server. Such
systems can also be integrated with student information databases, enhancing real-time tracking and data
analysis capabilities. Additionally, QR-based systems can facilitate tracking across different locations, enabling
broader applicability, such as monitoring student participation in various campus events and classes. Data
privacy and security measures, such as encryption, can further protect sensitive information, making the
technology reliable. The deployment of QR-based identity and attendance systems, therefore, aligns with the
goals of modern educational institutions by offering a scalable, cost-effective, and environmentally friendly
alternative to traditional methods. This innovation promises greater accuracy, accountability, and ease of use
for both students and administration.

Keywords: QR Code Technology, Automated Attendance System, Student Identity Verification, Contactless
Attendance Tracking, Data Security in Education, Real-Time Attendance Monitoring.

I. INTRODUCTION

In the age of digital transformation, educational institutions are increasingly adopting technology to streamline
administrative processes and improve the overall experience for both students and faculty. One such
advancement is the implementation of a QR Code Technology-Based Automated Student Identity and
Attendance System. This system leverages the convenience and security of QR codes to track and verify student
attendance, making the traditional manual methods obsolete.

What is QR Code Technology?

A QR code (Quick Response code) is a two-dimensional barcode that stores information in the form of
alphanumeric characters. QR codes are easily scanned using smartphones or specialized scanners, providing
quick access to the data embedded within the code. QR codes are highly reliable, easy to generate, and can store
a significant amount of information, such as URLs, text, or student identification numbers, making them ideal
for automation and tracking purposes.

The Need for an Automated Attendance System

Traditionally, student attendance has been managed through manual or semi-automated methods, such as roll-
call, sign-in sheets, or swipe cards. These methods are often prone to human errors, time-consuming, and
susceptible to manipulation. In contrast, an automated system using QR codes offers a more efficient and secure
way to track student attendance in real-time, minimizing administrative burdens and providing accurate data.
How the System Works

The QR Code Technology-Based Automated Student Identity and Attendance System functions as follows:

1. Student Registration: Each student is assigned a unique QR code that contains their personal and academic
information. This QR code is linked to their student profile in the database.

2. Attendance Tracking: During class or events, students scan their QR codes using a QR code scanner or
smartphone app when they enter the classroom. This scan records the time and confirms their presence
automatically. The system also logs the data in real-time, ensuring accurate and up-to-date attendance records.
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3. Data Management: All scanned QR code data is stored in a centralized database, which allows faculty and
administrative staff to access attendance records instantly. This digital record-keeping reduces paperwork and
ensures data integrity.

4. Reporting and Analysis: The system generates reports on student attendance patterns, which can be used by
teachers, parents, or administrators to monitor student participation, track attendance trends, and take
necessary actions in case of absenteeism.

Benefits of the System

1. Accuracy: QR codes eliminate the risk of manual errors in attendance records, ensuring that only students
who have scanned their codes are marked as present.

2. Time Efficiency: The system saves time by automating the process of attendance marking and allows for
quick check-ins without disruption to the class.

3. Security: The use of unique QR codes for each student ensures that only the assigned student can register
their attendance. It prevents proxy attendance, which is common in manual systems.

4. Real-Time Monitoring: Attendance data is updated instantly, allowing educators and administrators to
monitor attendance in real-time and take immediate action if necessary.

5. Convenience: Students no longer need to sign attendance sheets or rely on physical tokens; their
smartphones or ID cards act as their attendance marker.

IL. METHODOLOGY
Method and Analysis
1. Students Table

This table holds information about students.

2. Courses Table

Column Name Data Type Description
student_id INT Primary key, unique student ID
first_name VARCHAR(50) First name of the student
last_name VARCHAR(50) Last name of the student

dob DATE Date of birth
email VARCHAR(100) Email address
phone_number | VARCHAR(15) Contact number
qr_code VARCHAR(255) | QR code (URL or path to image)

This table holds information about the courses offered.

Column Name Data Type Description
course_id INT Primary key, unique course ID
course_name | VARCHAR(100) Name of the course
course_code VARCHAR(50) Unique course code
instructor_id INT Foreign key, instructor ID

3. Instructors Table

This table holds information about the instructors.

Column Name Data Type Description
instructor_id INT Primary key, unique instructor ID
first_name VARCHAR(50) First name of the instructor
last_name VARCHAR(50) Last name of the instructor
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email

VARCHAR(100)

Email address

phone_number

VARCHAR(15)

Contact number

4, Attendance Table

This table stores attendance records of students based on their QR codes.

Column Name |Data Type Description
attendance_id INT Primary key, unique attendance ID
student_id INT Foreign key, student ID
course_id INT Foreign key, course ID
date DATE Date of attendance
time_in TIME Time of entry
time_out TIME Time of exit

III. RESULTS AND DISCUSSION
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IV.  CONCLUSION

The QR Code Technology-Based Automated Student Identity and Attendance System** presents a practical,
efficient solution to traditional attendance management challenges faced by educational institutions. By
implementing unique QR codes for each student, this system enables quick, contactless attendance tracking,
significantly reducing time and administrative burdens associated with manual attendance methods. Through
automated data collection and centralized storage, the system enhances data accuracy, minimizes human error,
and provides reliable, real-time records.

The findings demonstrate that QR code technology not only improves the efficiency of attendance procedures
but also strengthens data security through encryption and restricted access. User feedback highlights the
system’s ease of use, adaptability, and positive impact on classroom management, making it a valuable tool for
educators and students alike. This technology offers a scalable, cost-effective approach that aligns with the
broader goal of digital transformation in education.

Future research should focus on expanding system capabilities, such as integrating predictive analytics for
student engagement insights, and testing the system’s effectiveness across larger campuses. In conclusion, QR
code-based attendance systems provide a secure, adaptable, and time-saving solution that meets the modern
demands of educational institutions, supporting an organized and accountable academic environment.
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