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ABSTRACT

Traditional paper-based attendance systems in educational institutions are time-consuming, prone to errors, and delay
access to attendance records. This paper presents an loT-based attendance management system to streamline
attendance tracking. The proposed system leverages RFID technology, cloud computing, and a web interface to
automate attendance recording and maintenance. The system significantly reduces administrative workload by
eliminating manual roll calls and paper records while providing real-time attendance tracking. Students and faculty
can instantly access attendance statistics through a user-friendly dashboard, enabling better monitoring and decision-
making. Implementation results show improved accuracy in record-keeping and substantial time savings compared to
conventional methods. This automated solution offers a practical and efficient alternative to traditional attendance
management across educational institutions.

KEYWORDS: 10T, RFID technology, attendance management system, cloud computing, web interface,
automation, real-time tracking, educational institutions, administrative efficiency, attendance monitoring.

1. INTRODUCTION

In today's digital era, educational institutions face
increasing demands for efficient administrative
processes and accurate student attendance records.
Traditional attendance recording methods rely
heavily on paper-based systems and manual
recording, which pose many challenges, including
time wastage, human error, and delayed access to
attendance statistics. These traditional methods
require teachers to spend valuable class time calling
out students' names, marking their attendance
records, and later transcribing this data into
permanent records. Moreover, manually compiling
attendance records at the end of the month creates
unnecessary delays in communicating attendance
status to students, which may affect their academic
plans and compliance  with  attendance
requirements.

The Internet of Things (IoT) has emerged as a
transformative technology that connects physical
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devices to the digital world, enabling automated
data collection and real-time information
processing. By leveraging loT capabilities,
educational institutions can modernise their
attendance management systems and overcome the
limitations of traditional methods. loT-based
attendance systems significantly advance education
management, providing an automated, accurate,
and instant attendance tracking solution.

Integrating radio frequency identification (RFID)
technology into loT infrastructure provides a robust
foundation for automated attendance systems.
RFID technology allows for contactless
identification via radio waves, eliminating the need
for combined cloud computing capabilities; RFID-
based systems can store and process large amounts
of attendance data while providing instant access to
this information through a web-based interface.

Page |96

DOI: 10.5281/zeno0d0.14592037



S. Ghosh et. al./ Int.J.HIT.TRANSC:ECCN.Vol.10: Special Issue NSIC 2025

C s >

h 4

Welcome
Screen

p
Check if button
is pressed

YES

-
Scan enroll detect

the fingerprint

vy

Select the class
and object

W

Scan the Fingerprint

No

Student
Recognized

iv YES

Send the Data to
Server

Fig. 1. Flowchart of the 10T model

A recent study showed that using traditional
methods, educational institutions spend 15-20% of
their administrative time on attendance-related
tasks. This time could be better utilised for teaching
activities and student engagement. Moreover,
manual attendance systems are vulnerable to
various forms of manipulation, such as proxy
attendance and human errors in recording. These

data storage and user interface. This architecture
ensures scalability and reliability while
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challenges highlight the need for more reliable and
efficient attendance management solutions.

The proposed loT-based attendance management
system addresses these challenges by automating
the attendance process from recording to reporting.
Each student receives a unique RFID card as their
digital ID within the system. When students enter a
classroom, they simply hold their card over an
RFID reader installed at the entrance. The system
instantly detects their presence and uploads the data
to a cloud server via a WiFi-enabled ESP32
microcontroller.

This automated approach offers several key
advantages over traditional methods. First, it
eliminates the need for time-consuming attendance
checks, ensuring classes start on time and maximise
class time. Second, the system enables real-time
attendance tracking, allowing students and faculty
to monitor attendance patterns through a web-based
dashboard. This instant feedback empowers
students to manage their attendance more
effectively and faculty to identify attendance-
related issues early in the semester.

The cloud-based architecture of the system allows
for seamless integration into existing education
management systems while ensuring data security
and accessibility. Administrators can generate
comprehensive attendance reports, analyse trends,
and make informed decisions based on accurate
attendance data. The system also includes features
such as an automatic low attendance notification
system, customisable attendance thresholds, and
detailed analytics for management purposes. From
a technical perspective, the system employs a three-
tier architecture: the physical layer consisting of
RFID readers and cards, the network layer handling
data transmission through WiFi connectivity, and
the application layer managing.

Implementing this loT-based attendance system
represents a significant step toward digital
transformation in educational institutions. By
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automating routine administrative tasks, the system
allows educational institutions to focus more on
their core teaching and learning mission. The
reduced administrative burden, improved accuracy,
and real-time availability of attendance data
contribute to better resource utilisation and
enhanced educational outcomes. The motivation
behind this project stems from the growing need for
efficient administrative systems in academic
institutions and the potential of 10T technology to
address these needs. The system aims to
demonstrate how modern technology can be
leveraged to solve traditional administrative
challenges while providing additional benefits such
as data analytics and automated reporting.

This paper presents a detailed analysis of the
system's design, implementation, and performance.
It examines the technical components, system
architecture, and integration methodologies used in
developing the automated attendance system.
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Fig. 2. Block Diagram of Attendance system using loT

Additionally, it discusses the results of system
implementation in an actual educational
environment, including metrics on time savings,
accuracy improvements, and user satisfaction.

The remainder of this paper is organised as follows:
Section Il reviews related work in loT-based
attendance systems and RFID technology
applications in education. Section Il describes the
system architecture and details the implementation.
Section IV presents the results and performance
analysis of the implemented system. Section V
discusses the implications and potential
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improvements for future development. Finally,
Section VI concludes the paper with a summary of
findings and recommendations for future research.

2. RESULT

Implementing the loT-based attendance system
demonstrated  significant improvements in
efficiency and accuracy compared to traditional
paper-based methods. The system was tested
over 3 weeks across one classroom, involving 50
students and six faculty members. Key
Performance Metrics:

- Time Efficiency: Average attendance recording
time reduced from 5-7 minutes to under 30
seconds per class

- Accuracy Rate: 99.2% accurate attendance
recording compared to 92% in manual systems

- System Reliability: 99.8% uptime during
operational hours

User Experience Analysis:

Students reported 95% satisfaction with the new
system, citing immediate attendance
confirmation and easy access to attendance
records as primary benefits. Faculty members
noted an average time saving of 2.5 hours per
week previously spent on attendance-related
tasks.

Resource Utilisation:
- 60% reduction in paper consumption

- 75% decrease in administrative workload for
attendance management

- 85% reduction in attendance-related queries to
administrative staff
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Fig. 3. The Attendance System 10T model
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Fig. 4. The Excel sheet attendance interface

Technical Performance:

- RFID Reader Response Time: <0.2 seconds

- Database Query Time: <0.5 seconds
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