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We built a new full-stack web app that takes the headache out of managing academic attendance. Forget the
old manual methods—they 're slow, prone to mistakes, and just plain tedious. This system uses the MERN
stack: React.js for a responsive, cross-platform interface, Node.js with Express.js to handle the server-side
work, and Firebase to keep all the data secure, centralized, and scalable in the cloud. What really sets this
app apart is how it handles attendance checks. For each class session, it instantly generates a unique QR
code that only works for a limited time. Students scan it to check in, and the system verifies everything on the
spot. We set up role-based controls, so students, teachers, and admins all get access to the features they
need—nothing more, nothing less. Real-time algorithms track who'’s present, log the exact time, and create
instant reports. When we tested the app and compared it with what schools use now, we saw a big jump in
accuracy and a lot less hassle. It also does a much better job stopping proxy attendance. Bottom line: it’s a
reliable, scalable platform that makes academic attendance simpler and more secure.

Keywords: QR Code, Attendance Management, Full Stack Development, React.js, Node.js, Firebase, Real

Time Systems, Educational Automation.

1. Introduction

The need for attendance management is a basic
human requirement in the educational sector, but
despite this, the lack of updated attendance
mechanisms is a huge hindrance to millions of
institutions worldwide. The current system used in
educational institutions to communicate student
participation is mainly the old, manually processed
paperwork in sheets, registers, or signoffs from the
lectures. The problem with the old system is that it is
susceptible to fraud, inaccuracies, and has a high
organizational labor cost The goal of the QR Code
Attendance System project is to provide a solution to
this problem by developing a new system that can
change the way attendance is managed by making it
automated, accurate, and trackable in real-time.
Using modern technology, we aim to develop a
system that can increase the efficiency of institutions,
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helping them to efficiently manage punches. The
backbone of our system is the full-stack structure that
includes React.js for development, Node.js with
Express.js, and Firebase (or MongoDB) for handling
storage and management of data. The system
interacts with user devices (smartphones/ scanners)
to identify scanning activity involving dynamically
generated QR codes, which are distinct and time-
sensitive per session. The scanned parameters are
thus instantaneously transformed into attendance
records, which are, in turn, processed by the back-
end controller. The system uses the concept of full-
stack development as well as authentication to
associate scanned codes with authentic student
presence. The QR Code Attendance System thus
provides a means for real-time verification by
decoding the activity of scanning QR codes into
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instant, auditable records, thereby overcoming
existing hindrances faced daily by faculty and staff
Our prototype is centered on designing a multi-
functional and user-friendly system that facilitates
two-way interactions for Students, Teachers, and
Admins. The idea is to use the scanning of certain
QR codes within a specified time to ensure a secured
present status, thus attempting to fill the gap that
might exist between the recording process within an
institution and the actual participation of students.
This proposal defines the design, implementation,
and testing phases of the QR Code Attendance
System, which provides a description of the
hardware and software requirements involved. Our
aim is to assist in the development of intelligent
education systems as well as educational automation
systems that empower educators, administrators, as
well as promote an accountable, digitized
educational environment
1.1. Methodology

Web-based QR Code Attendance System is a secure,
full-stack application that follows through a
predefined sequence and automates the process of
attendance through its main user roles and technical
components. It all starts with the Teacher, who logs
into the React.js frontend and initiates a class session.
This triggers the generation of a unique, time-bound
QR code by the Node.js/Express.js Backend. This
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code encodes session and user identification data and
hence could not be duplicated for use since it serves
to prevent unauthorized use. Such a QR code would
then be projected on the screen for students to
capture. Next, a student uses their smartphone or
scanning device to capture the QR code via the
responsive web interface. Such a scan triggers an
API request to the Backend Server. Right after that,
the request gets processed by the Validation Module
of the server that verifies the code against active class
sessions if it is unique and within its defined valid
timeframe, e.g., 10-minute validity for a student. If
this is successful, the presence of the student is
captured along with the timestamp instantly and
recorded as an attendance record. Finally, for Data
Storage and Reporting, the attendance log is securely
recorded to the centralized cloud database, either
Firebase-as specified in the experimental setup-or
MongoDB-mentioned in the architecture. This real-
time data capture lets teachers and administrators
access real-time dashboards and analytics to monitor
attendance trends, and generate detailed reports in
CSV/Excel format for administrative and auditing
purposes without manual reconciliation, thus

speeding up reporting. Tables and Figures are
presented center, as shown below and cited in the
manuscript.
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Figure 1 Comprehensive System Architecture of the QRACode Attendance System

International Research Journal on Advanced Engineering Hub (IRJAEH)

136


https://irjaeh.com/

IRJAEH

The figure illustrates the overall architecture of the
QR Code Attendance System, showing the
interaction between Students, Teachers, and
Administrators through a React.js frontend. The
backend, built with Node.js and Express.js, handles
QR code generation, validation, and business logic,
while Firebase Cloud Database securely stores and
retrieves attendance data. This layered architecture
ensures real-time processing, role-based access, and
scalable system performance.

ppppp

Figure 2 Sequence Diagram for the QR Code
Attendance Marking Process

The sequence diagram depicts the step-by-step flow
of the QR code attendance process, starting from QR
code generation by the teacher/admin to student
scanning and backend validation. The Node.js
backend verifies the QR code’s authenticity and time
validity before recording attendance in the database.
Finally, the confirmed attendance status is updated
and reflected in the React.js frontend in real time.
2. Results and Discussion

2.1. Results
The experimental evaluation and live deployment of
the QR Code Attendance System demonstrated
significant improvements over traditional methods in
key areas, confirming the project's objectives.
High Accuracy and Reliability: The system
achieved a near-zero error rate in attendance logging
compared to manual entry, as instantaneous scanning
and digital recording eliminated human transcription
errors.
Fraud Mitigation: The use of time-bound, unique
QR codes for each session effectively prevented
proxy attendance and forgery, as codes expire rapidly
and cannot be reused. Real-Time Responsiveness:
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Attendance was logged instantly upon scanning and
validation, providing teachers and administrators
with verifiable, real-time data updates and instant
reports. Speed and Efficiency: The automated
scanning process drastically reduced the time spent
on roll calls during class, shifting focus from
administrative overhead back to educational quality
Multi-Platform  Compatibility: The React.js
frontend ensured a responsive, mobile-optimized
design, making the system accessible from diverse
devices, including smartphones and desktop
computers, enhancing user convenience and
adoption. Administrative Workload Reduction: The
centralized logging and automated report generation
capabilities (CSV/Excel) significantly streamlined
the administrative workflow for faculty and staff.
Data Security: Secure user authentication,
encrypted credential management, and role-based
access control protected sensitive attendance
information and ensured data privacy.
Scalability: The architecture, built on Node.js,
Express.js, and Firebase (Cloud) proved adaptable
for deployment across various departments and
institutions without performance degradation.
User Acceptance: Evaluation indicated high
satisfaction among students and staff due to the
system's intuitive user interface and ease of use, even
for those with limited technical proficiency.
Timeliness of Reporting: Teachers and admins
could generate class-wise summaries and detailed
reports instantly, supporting timely interventions for
absenteeism and resource planning.
Accountability: The transparent dashboards and
instant record-keeping features promoted greater
accountability among students and faculty regarding
class participation.
Future Readiness: The modular design allows for
straightforward integration of future enhancements
like geo-location, biometric validation, and advanced
Al-driven analytics, ensuring long-term institutional
value.

2.2. Discussion
The implementation and testing of the QR Code
Attendance System confirmed its effectiveness as a
transformative solution in academic administration,
successfully addressing the major limitations of
traditional methods. The following points discuss the
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implications of the observed experimental results
and system characteristics:

Validation of Anti-Fraud Mechanism: The core
innovation, the dynamic, time-bound QR code
generation, was validated as highly effective in
preventing proxy attendance and forgery. This
security feature provides the system with a critical
advantage over legacy manual or simple digital sign-
in methods.

Superior Data Integrity: By automating attendance
capture with instant timestamps upon validated scan
, the system guarantees highly accurate and tamper-
proof records, minimizing the frequent data errors
associated with manual entry.

Efficiency and Time Savings: The near-
instantaneous process of QR code scanning and
logging significantly reduces the time wasted during
class activities on roll call and record updating,
thereby improving faculty efficiency.

Full-Stack Architecture Stability: The robust full-
stack implementation using React.js,
Node.js/Express.js, and Firebase demonstrated high
reliability and fast response times, ensuring a stable
platform for a large user base and real-time
operations.

Multi-Role Transparency: The dedicated, role-
based dashboards (Student, Teacher, Admin) ensure
transparency and clear oversight at all levels. This
modular design prevents unauthorized access to
sensitive data while ensuring users only interact with
relevant functionalities.

Accessibility and Adoption: The use of a mobile-
responsive React.js frontend allows users to
participate using standard smartphones or web
browsers, eliminating the high hardware dependency
and costs associated with biometric or RFID
systems.

Real-Time Decision Support: The instant data
capture and real-time reporting features enable
timely intervention regarding absenteeism or
discipline issues. This moves the system beyond
mere record-keeping to a tool for data-driven
academic management.

Scalability and Adaptability: The system’s
scalable architecture and use of cloud storage
(Firebase) ensures it can be deployed institution-
wide, supporting expansion to large departments and

International Research Journal on Advanced Engineering Hub (IRJAEH)

International Research Journal on Advanced Engineering Hub (IRJAEH)

e ISSN: 2584-2137
Vol. 04 Issue: 01 January 2026
Page No: 135-140

https://irjaeh.com
https://doi.org/10.47392/IRJAEH.2026.0018

campuses, and is adaptable to future requirements.
Security Measures: The implementation of secure,
encrypted credential management and role-based
access addresses security risks like data loss and theft
that are common in fragmented or paper-based
systems.

Limitations of Dependency: While highly efficient,
the system remains dependent on internet
connectivity for real-time logging and validation.
This points to the need for future enhancements like
an offline mobile marking app.

Future Integration Potential: The structured
design lays a foundational platform for integrating
advanced features mentioned in the future scope,
such as biometric verification, geo-tagging, and Al-
powered predictive analytics, ensuring the system'’s
long-term relevance.

Sustainability Impact: By digitalizing the entire
attendance process, the system contributes to
institutional ~ sustainability goals through a
measurable reduction in paper usage and
administrative reliance on physical documents.

3. Working Model

Figure 3 presents the landing page with role
selection, where users choose between Student,
Teacher, and Admin panels, each card briefly
describing its capabilities such as viewing schedules,
managing classes, or overseeing departments.

Figure 3 Role-Based Landing Page Offering
Separate Access for Students, Teachers, And
Admins

Figure 4 shows the teacher’s live attendance view for
a specific class (Cloud Computing), including
current session timing, a live attendance table, and
the QR code panel for students to scan and mark
attendance.
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cloud computing

Live Attendance (2025-11-17)

Figure 4 Live Class Attendance Screen with
Dynamic QR Code for Real-Time Student
Check-In

Figure 5 illustrates the teacher’s “My Students”
analytics screen, summarizing total students, average
attendance, performance categories, and a detailed
list of students with filters and search, helping staff
quickly identify attendance status and trends.

Figure 5 acher Aalytics Dashboard
Displaying Student List with Attendance
Statistics and Filters

Conclusion

The QR Code Attendance System successfully
addresses the long-standing challenges associated
with academic attendance management, transitioning
the process from an inefficient manual effort to a
reliable, automated, and secure digital operation.
System Validation: The project validates the
feasibility of using a full-stack architecture (React.js,
Node.js/Express.js, Firebase) combined with QR
code technology to deliver a transformative
educational automation system.

Elimination of Inefficiencies: It successfully
eliminates the inherent problems of traditional
methods, such as human errors, excessive
paperwork, and time-consuming manual
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reconciliation.

Enhanced Integrity: The core mechanism of
generating dynamic, time-bound QR codes ensures
high integrity, significantly reducing the risk of
proxy attendance and data forgery.

Real-Time Data Access: The system provides real-
time data updates and instant logging of attendance,
empowering teachers and administrators with up-to-
the-minute records for immediate decision-making
and oversight.

Role-Based Accountability: The modular design
with distinct access controls for Student, Teacher,
and Admin ensures that accountability and
transparency are maintained across all user levels.
Accessibility and Adoption: The responsive, user-
friendly interface developed with React.js ensures
multi-platform accessibility and high adoption rates
among diverse users, even those with limited
technical proficiency.

Administrative Streamlining: By automating the
entire process from marking to reporting, the system
dramatically reduces administrative overhead,
allowing faculty to focus more on educational
quality.

Secure Data Management: The system employs
user authentication, secure data transmission, and
encrypted storage (Firebase/MongoDB) to protect
sensitive information, reinforcing trust among all
stakeholders.

Scalability and Adaptability: The architecture
proves to be scalable and adaptable, making it a
reliable, future-ready solution capable of supporting
expansion and integration with institutional portals
or Learning Management Systems (LMS).
Cost-Effectiveness: The reliance on standard web
technologies and student devices, instead of
expensive hardware like biometric scanners, results
in a low-cost, scalable approach for wide-scale
institutional deployment.

Foundation for Analytics: The centralized and
digitized records establish a crucial foundation for
future advanced analytics, where attendance data can
be cross-linked with performance indicators to
generate deeper academic insights.

Future Trajectory: The project successfully lays
the groundwork for future enhancements, including
the incorporation of technologies like geo-tagging,
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biometrics, and Al-driven predictive modeling,
confirming its pathway toward a fully digital
academic future.
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