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Abstract

This study, entitled “Design and
Development of a Student Radio Frequency
Identification (RFID) Tracking Platform for
Ceguera Technological Colleges,” focused on
automating the attendance recording and
monitoring process to improve efficiency,
accuracy, and data management. The platform
was  developed = using  RFID-enabled
identification cards to capture student entry
and exit transactions, supported by a secure
and well-structured database that enables real-
time monitoring, storage, and retrieval of
attendance records and student information.

The findings indicated that the RFID-
based tracking platform effectively automated
attendance recording and  monitoring,
delivering accurate and real-time data while
significantly =~ enhancing  administrative
efficiency and strengthening the secure
handling of student records. The functional
prototype successfully captured student entry

In conclusion, the study demonstrated
that the RFID-based student tracking platform
is highly effective, accurate, secure, and user-
friendly, successfully meeting its intended
objectives of automating  attendance

Based on the results, it is
recommended that the platform be

Piot, Sorsogon City, Sorsogon, Philippines

An intuitive administrative interface was
incorporated to facilitate student data
management, attendance monitoring, and
report generation. The system’s performance
and software quality were evaluated using the
ISO/IEC 25010 quality model, specifically
assessing functionality, usability, reliability,
security, and performance -efficiency. The
development process followed a structured
software development methodology to ensure
the creation of a reliable, scalable, and user-
friendly prototype.

and exit transactions and maintained a reliable
database for efficient monitoring and data
retrieval. Moreover, the administrative
interface proved effective in managing student
information and generating comprehensive
reports, resulting in a high overall software
quality rating of 4.7, which corresponds to
“Far Exceeds Expectations.”

management and improving institutional
administrative  processes. The system’s
compliance with the ISO/IEC 25010 quality
standards confirmed its technical robustness,
reliability, and operational efficiency.

implemented across all departments of
Ceguera Technological Colleges. Regular
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maintenance and updates of the RFID
database should be conducted to ensure data
accuracy and system reliability. Training
programs for administrative personnel are also
recommended to maximize system utilization.
Furthermore, future enhancements may

1441

include the integration of automated
notifications for absences or late entries and
the exploration of scalability options to expand
the platform’s functionality for broader school
management and decision-support
applications.

Keywords: Attendance Tracking, Database Management, RFID, Real-Time Alerts, Student Monitoring,

Students

Introduction

Educational institutions are
increasingly turning to automated attendance
monitoring systems to ensure efficiency,
accuracy, and student safety. Radio
Frequency Identification (RFID) and Quick
Response (QR) code technologies have been
widely integrated into school systems to
reduce manual recording errors and provide
real-time monitoring. For instance, Sharma
and Patel (2023) reported that RFID-based
attendance systems in Indian universities
significantly reduced classroom disruptions
caused by manual roll calls. Similarly, Lee,
Ahmad, and Hassan (2023) introduced an
IoT-based attendance system in Malaysia that
combined RFID with SMS alerts, enabling
parents to receive instant notifications
regarding their children’s attendance. In

In the Philippines, the integration of
Information and Communication Technology
(ICT) in education is strongly encouraged by
both the Commission on Higher Education
(CHED) and the Department of Education
(DepEd). CHED Memorandum Order No. 9,
Series of 2013, mandates higher education
institutions to strengthen student services
through technology-aided solutions, which
include attendance monitoring. Likewise,
DepEd Order No. 74, s. 2010, emphasizes the
importance of maintaining accurate student
attendance records for discipline and
developmental purposes. Local research
supports this government thrust. Dela Cruz
(2021) highlighted the growing demand for

Nigeria, Okeke and Chukwu (2023)
demonstrated that automated attendance
systems improved accountability by
minimizing cases of student truancy and
enhancing communication between schools
and guardians. In the United States, Johnson
and Wang (2023) emphasized the
effectiveness of integrating RFID with
mobile notifications to foster transparency
and safety in K—12 institutions. Smith and
Brown (2023) also noted a growing global
trend ~ in_ adopting =~ mobile-enhanced
attendance systems as part of school
modernization efforts. These international
studies underscore that RFID and SMS-
integrated systems are vital tools in
strengthening communication, transparency,
and security in schools worldwide.

RFID-based systems to promote parental
involvement and enhance student safety.
Hernandez and Flores (2023) found that
schools adopting SMS-linked attendance
tracking reported improved communication
with parents and a reduction in absenteeism.
Santos, Ramirez, and Uy (2023) further
demonstrated that GSM-enabled RFID
systems  significantly improved both
transparency and monitoring efficiency in
higher education institutions. Collectively,
these studies affirm a national trend toward
adopting smart attendance systems that
ensure accountability, safety, and active
parent-school collaboration.
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Within  Camarines Sur, several
institutions are already deploying automated
identification and attendance-related
solutions. At Rinconada National Technical
Vocational School, an RFID-integrated ID
system has been developed to streamline
access control and monitoring (RNTVS,
n.d.). Baao Community College documented
a QR-based attendance platform with SMS
alerts to notify guardians in near real time
(Baao Community College, n.d.). Camarines
Sur Polytechnic Colleges proposed an RFID-
based gate pass system to automate gate
operations and enhance security (CSPC,

At Ceguera Technological Colleges,
the existing manual attendance system
presents several challenges such as
inaccurate records, delayed updates, and the
absence of real-time communication with
guardians. With increasing enrollment and
heightened concerns about student safety,
many parents have expressed the need for a
system that provides instant updates on their
children’s arrival and departure from school.
To address these issues, this capstone project,
titled “Students Radio Frequency
Identification Tracking Platform for Ceguera

Specific Objectives
Specifically, the study aimed to:
1. Design a student Radio Frequency

Identification  (RFID)  tracking
platform for Ceguera Technological

Colleges to
1.1. automate attendance
recording

3. To enable real-time monitoring and
retrieval, create a secure and
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2025). DepEd Milaor National High School’s
eSIMS includes a barcode-ID attendance
module for campus entry/exit (DepEd Milaor
NHS, 2018). In addition, Naga College
Foundation’s software agreement reflects
ongoing adoption of SMS-enabled school
systems in the province (Naga College
Foundation, 2025). These initiatives show
clear local feasibility and acceptance of RFID
and SMS technologies, directly motivating
an Students Radio Frequency Identification
Tracking Platform for Ceguera Technological
Colleges.

Technological Colleges,” aims to design and
implement an automated attendance and gate
monitoring system. The system will utilize a
Raspberry Pi microcontroller, RFID scanner,
and GSM technology for SMS services.
Students will scan their ID cards when
entering or leaving the premises, and the
system will automatically record attendance
and notify guardians via SMS. This project
seeks to enhance security, strengthen parental
engagement, and improve efficiency and
accuracy in attendance monitoring at the
institution.

1.2. and monitoring processes.
2. Develop a functional prototype using
RFID-enabled ID cards capable of
capturing:
2.1. Student entry transactions
2.2. Student exit transactions.

organized database capable of
storing:
3.1. Attendance logs
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3.2. Student information
4. Implement an administrative
interface that allows school personnel
to:

5. Evaluate the system’s performance
and software quality according to the
ISO/IEC 25010 standard, focusing
on:

5.1. Functionality

Scope and Delimitations

This study focused on the design and
development of a Students Radio Frequency
Identification (RFID) Tracking Platform for
Ceguera Technological Colleges. The
platform was designed for use at the school’s
gate entry and exit points to improve the
efficiency and accuracy of student attendance
monitoring. Senior High School students
used RFID-enabled identification cards to
record their entry and exit, which were
automatically logged in the system. The
platform was equipped with an SMS
notification feature that sent instant alerts to
the student’s registered parent or guardian
upon scanning, enhancing school-home
communication. The system utilized a
Raspberry Pi microcontroller as the main
processing unit, an RFID scanner for

The study was limited to monitoring
the attendance of students only and did not
cover faculty, staff, or wvisitors. It was
restricted to RFID-based identification,
excluding other attendance-tracking
technologies such as biometrics and QR
codes. The SMS notification feature was
confined solely to gate entry and exit
transactions and did not include classroom or
subject-level attendance. Additionally, SMS
delivery depended on the GSM module and
mobile network availability, making it
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4.1. Manage student data

4.2. Monitor attendance

4.3. Generate comprehensive
reports

5.2. Usability
5.3. Reliability
5.4. Security
5.5. Efficiency

identification capture, a GSM module for
SMS transmission, and a local database for
storing student and attendance data. An
administrative interface was developed for
authorized personnel to manage student
records, monitor real-time attendance, and
generate reports. The system was evaluated
based on selected ISO 25010 software quality
characteristics  including  functionality,
usability, reliability, security, and efficiency.
A total of twenty (20) evaluators were
selected - ten (10) IT experts, three (3) school
personnel, and seven (7) student users -upon
the recommendation of the adviser and the
panel to ensure an appropriate and
representative  evaluation group. Their
feedback was considered essential in
assessing the system’s overall performance.

susceptible to delays or failures in areas with
weak signal coverage. The system was
deployed and tested only as a prototype
within a controlled environment at Ceguera
Technological Colleges, involving a limited
number of students, parents or guardians, and
school administrators. These delimitations
defined the scope of the project and ensured
that the study remained feasible within the
available timeframe, resources, and technical
constraints.
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Gap Bridged of the Study

The reviewed literature and systems
showed several significant similarities with
the present research, particularly those
utilizing RFID technology for school
attendance monitoring and SMS
notifications, such as the systems developed
at Lipa City Colleges and Medina College
Ipil Inc. These studies demonstrated the
feasibility of real-time recording of student
gate transactions, automated alerts to parents,
and improved accuracy in attendance
logging. Similarly, works from Bestlink

What distinguished the present study
from previous works was its emphasis on an
enhanced administrative interface and a more
structured and organized attendance database
that supported real-time monitoring,
historical retrieval, and automated report
generation tailored for Ceguera
Technological Colleges. While earlier
systems primarily focused on recording
attendance and sending SMS alerts, this
project filled a notable gap by integrating a
unified  platform  that  strengthened
institutional ~ oversight, improved data
accessibility, and expanded functionality

Conceptual Framework

This study followed the Input—
Process—Output (IPO) model with feedback,
illustrating the systematic development of the
Student Radio Frequency Identification
(RFID) Tracking Platform for Ceguera
Technological Colleges. The input included
the design and planning of an RFID-based
student tracking platform intended to
automate  attendance  recording and
monitoring processes. It also involved the
development of a functional prototype using
RFID-enabled identification cards capable of
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College and Notre Dame of Midsayap
College expressed the benefits of replacing
manual attendance with automated RFID-
enabled platforms, highlighting enhanced
efficiency and reduced human error. The
present study aligned with these findings by
adopting an RFID-based approach and
incorporating SMS notifications, reinforcing
the value and practicality of automated
attendance  solutions  in  Philippine
educational institutions.

beyond simple logging. Additionally, the use
of the ISO/IEC 25010 quality framework for
evaluating system performance ensured that
the developed prototype met recognized
software criteria in functionality, usability,
reliability, security, and efficiency - an
evaluation approach not consistently applied
in earlier local studies. Through these unique
contributions, the current study bridged the
gap by offering a more comprehensive, data-
driven, and  quality-assessed  RFID
attendance management system designed for
real-world deployment in the Philippine
school environment.

capturing student entry and exit transactions,
along with the establishment of a secure and
organized database that stored student
records and attendance logs for real-time
monitoring and retrieval. Additionally, the
input incorporated the creation of an
administrative  interface  that enabled
personnel to manage student data, monitor
attendance, and generate reports, as well as
the evaluation of the system based on
ISO/IEC 25010 software quality metrics—
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functionality, usability, reliability, security,
and efficiency.

The process phase adopted the Rapid
Application Development (RAD) Model,
which consisted of the following stages: (1)
Requirements Planning, where system needs
and objectives were identified in
collaboration with stakeholders; (2) User
Design, where user interface requirements,
system flow, and interactions were
prototyped and refined; (3) Construction,

The output of this process was a fully
functional  Student Radio  Frequency
Identification Tracking Platform for Ceguera
Technological  Colleges, capable of

Finally, feedback was incorporated to
maintain system relevance and functionality.
Broken lines were used from the feedback to
the process stage because feedback did not
always occur in a strictly linear manner;
rather, it represented an iterative and flexible

Requirements Planning

The first stage of the Rapid
Application Development (RAD)
methodology is Requirements Planning. This
phase involved identifying the specific needs
of the institution and the intended users to
establish a clear foundation for system
development. The researchers conducted

Based on these consultations, the
requirements were classified into functional
and non-functional categories. The functional
requirements included: (1) the ability to
automatically record student attendance
using RFID-enabled identification cards, (2)
the storage and retrieval of attendance data in
a centralized database, (3) the generation of

The outcome of the Requirements
Planning stage served as the blueprint for the
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where the system components were built,
integrated, and tested; and (4) Cut-Over,
which involved deployment, training, final
testing, and implementation of the working
system within the institution. The RAD
model enabled fast development cycles and
iterative improvements based on continuous
stakeholder involvement.

accurately recording attendance, providing
real-time monitoring, generating automated
reports, and offering a secure digital platform
for administrative use.

loop where end-users and administrators
provided suggestions at any development
stage. This reflected the nature of the RAD
model, where system improvements and
refinements could arise at any point to
enhance performance, usability, and security.

consultations and discussions with school
administrators, faculty, and selected students
to gather information on the existing
attendance monitoring practices and the
challenges encountered in their
implementation.

attendance reports for administrative use, and
(4) the capability to notify concerned parties
regarding student attendance status. On the
other hand, the non-functional requirements
focused on system reliability, data security,
user-friendliness, and scalability to ensure
that the platform would remain efficient and
adaptable to future needs.

succeeding phases of development. By
clearly defining the objectives and scope of
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the system, the researchers ensured that the
platform  addressed the institution’s

User Design

The second stage of the Rapid
Application Development (RAD)
methodology is User Design. This phase
focused on transforming the identified
requirements into visual representations and
interactive prototypes that reflected the

During this stage, the researchers
developed wireframes and mock-ups of the
platform, including the login interface,
attendance monitoring dashboard,
transaction logs, and reporting modules.
These design elements allowed users to

Key considerations during the User
Design phase included the simplicity of
navigation, the clarity of displayed
information, and the integration of essential
features such as automatic attendance
recording, SMS notification, and database
management. The iterative process of
designing and refining the interface enabled
the researchers to produce a system blueprint
that balanced functionality with ease of use.

Construction

The Construction Phase was the
development stage of the project, and it
began after the initial designs had been
validated. During this phase, the different
components of the Students Radio Frequency
Identification Tracking Platform were built
and tested. The main modules developed
included the RFID integration for capturing

Alongside the software modules, the
kiosk enclosure was also constructed to
house the Raspberry P1, RFID reader, display
monitor, and power components in a secure
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operational needs while also meeting user
expectations.

intended features of the system. Active
collaboration with the end-users, school
administrators and faculty members were
emphasized to ensure that the design aligned
with actual needs and expectations.

visualize the system’s layout and flow before
full-scale development. Feedback from the
participants was continuously gathered and
incorporated, which ensured that the platform
was intuitive, user-friendly, and functionally
relevant.

The outcome of this phase was a validated set
of user interface designs and workflow
diagrams that served as the foundation for the
Construction phase. By actively engaging
users in the design process, the researchers
were able to minimize potential usability
issues and ensure that the platform effectively
addressed the institution’s operational
requirements.

student entry and exit transactions, the
backend database for securely storing
attendance logs and student information, the
administrative web interface for monitoring
and reporting, and the SMS notification
module powered by the SIMS80OL GSM
device.

and accessible manner. This ensured that the
system was both functional and practical for
deployment in the school environment.
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As each module was developed, it
underwent immediate testing to assess
functionality, usability, reliability, security,
and efficiency. Errors and performance issues
were identified through repeated trial and

Cutover

In this final phase, the Students Radio
Frequency Identification Tracking Platform
underwent comprehensive evaluation and
rigorous testing to ensure its reliability,
functionality, and readiness for deployment.
This process was essential in identifying any
errors, inconsistencies, and usability issues
that could affect system performance during
actual operation. Based on the evaluation

Moreover, the feedback gathered
during this stage played a vital role in
improving the system’s design and
functionality, ensuring that it meets the
practical needs and expectations of its
intended users. Both the hardware setup
(Raspberry Pi kiosk, RFID reader, GSM

The Students Radio Frequency
Identification  Tracking Platform was
evaluated by three groups of respondents: ten
(10) IT experts who assessed the system’s
technical performance and security; three (3)
administrative staff members representing
the principal, and senior high school faculty,
who evaluated the system’s operational

The evaluation  results and
corresponding feedback contributed
significantly to final system improvements,
ensuring that the Students Radio Frequency

Findings

During the development and after
testing and evaluation of the developed
system the following findings have been
established:
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error, and solutions were applied promptly to
ensure system stability. This iterative
development approach ensured that the final
prototype was not only technically robust but
also aligned with stakeholder requirements.

outcomes, both hardware and software
components were refined to enhance
efficiency, accuracy, and overall user
experience. The testing phase verified that
the system’s features including RFID-based
attendance  logging, automated SMS
notifications, and real-time dashboard
monitoring performed seamlessly under
different operating conditions.

module, and power system) and the software
modules (database, web interface, and
notification system) were carefully evaluated
and optimized to achieve stable performance
and consistent communication flow between
components.

efficiency; and seven (7) students who
provided feedback on usability and interface
design. The numerical rating scale used was
as follows: (1) Does not meet expectations,
(2) Partially meets expectations, (3) Meets
expectations, (4) Exceeds expectations, and
(5) Far exceeds expectations.

Identification Tracking Platform is fully
functional, user-friendly, and ready for real-
world deployment in the institutional
environment.

1. The RFID-based student tracking
platform for Ceguera Technological
Colleges  effectively  automated
attendance recording and monitoring,
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providing accurate, real-time data,
enhancing administrative efficiency,
and ensuring secure and user-friendly
management of student attendance.

Developed a functional prototype
using RFID-enabled ID cards to
capture student entry and exit
transactions, supported by a secure
and organized database that stored
attendance  logs and  student
information for real-time monitoring
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3. Implemented an  administrative

interface for managing student data,
monitoring attendance, and
generating reports, while evaluating
the system’s performance and
software quality based on the
ISO/IEC 25010 standard, achieving a
rating of 4.7, which means “Far
exceeds expectations” in terms of
functionality, usability, reliability,
security, and efficiency.

and retrieval.
Conclusions

transactions and maintained a reliable
database for real-time monitoring and
retrieval of attendance information.

Based on the findings of this study the
following conclusions were formulated:

1. The RFID-based student tracking
platform successfully streamlined 3. The administrative interface proved
attendance  processes,  ensuring highly effective in managing student
accuracy, efficiency, and secure data and generating reports, achieving
management of student records. a software quality rating of 4.7, or
“Far exceeds expectations,” across all
2. The functional prototype effectively evaluated criteria.

captured student entry and exit

Recommendations

Based on the conclusions drawn from
this study, the following recommendations 3. Provide training for administrative
were formulated: staff on using the interface effectively

May implement the RFID-based
student tracking platform across all
departments of Ceguera
Technological Colleges to fully
streamline attendance processes and
enhance  overall  administrative
efficiency.

Maintain and regularly update the
RFID-enabled database system to
ensure continued accuracy, reliability,
and real-time accessibility of student
attendance records.

GSJ© 2025

and to periodically evaluate the
system’s performance to sustain its
high software quality standards.

May integrate additional features
such as automated notifications for
absences or late entries to further
improve communication between the
school, students, and parents.

May explore scalability options for
the system, allowing future expansion
to include other school management
functions such as class scheduling,
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grade tracking, or library
management.
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