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ABSTRACT

This study presented the development of a web-based One Touch, One Record: A Smart Biometric Attendance System for Academic Institutions
for Aldersgate College Inc., aimed at enhancing the management of student attendance records during school events. The existing manual attendance
system faced several challenges, including time-consuming processes, inaccurate record-keeping, data redundancy, and the risk of lost or misplaced
records. These limitations often delayed attendance monitoring and made it difficult to generate accurate reports. Using the Incremental Model
methodology, the researcher adopted a user-centered design approach. Feedback was gathered through interviews and questionnaires to ensure that
the One Touch, One Record: A Smart Biometric Attendance for Academic Institutions effectively addressed user needs. The system offered important
functionalities, including biometric fingerprint authentication for accurate attendance recording, attendance history documentation, real-time attendance
monitoring, and automated report generation. These features enable administrators to efficiently manage and track student participation during school
events while minimizing errors associated with manual attendance systems. The evaluation of One Touch, One Record: A Smart Biometric Attendance
for Academic Institutions against ISO 25010 software quality standards resulted in positive feedback from beneficiaries, IT, and non-IT respondents,
indicating high satisfaction levels across functional suitability, reliability, security, maintainability, and usability. The findings showed that One Touch,
One Record: A Smart Biometric Attendance System for Academic Institutions significantly optimized student attendance records, providing a secure,
accessible platform that promotes student well-being and efficient attendance recording during school events.
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INTRODUCTION

Tracking student attendance during school events was essential for promoting discipline, safety, and responsibility. While classroom attendance
was often recorded, monitoring participation in activities like flag ceremonies, orientations, assemblies, and other school programs was equally
important. These events strengthened teamwork and accountability and helped students stay informed about school activities and updates. At
Aldersgate College Inc., advisers or student leaders still used manual check-in methods like calling out names or using handwritten attendance sheets,
especially during large events. This approach often led to errors, misidentification, lost records, and cases of students signing in for others. Long lines
and crowding at sign-in desks also caused time delays.

To address these issues, this project proposed a biometric fingerprint attendance system to track student participation during school events.
Students will scan their fingerprints to confirm their presence, ensuring accurate identification and preventing proxy sign-ins. This method was faster,
more secure, and more reliable than manual check-ins.

Implementing this system at Aldersgate College Inc. will improve flexibility, speed up check-ins, and ensure accurate attendance records.
Biometric systems offer fast, secure, and error-free attendance tracking, while fingerprint-based systems with user-friendly interfaces enhance efficiency
and support broader institutional use. This aligned with the school’s shift toward smart education by promoting fairness, transparency, and
modernization.

METHODOLOGY
A.  Development Process: Incremental Model
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Figure 1.0 Incremental Model

Figure 1.0 shows the Incremental Model to develop One Touch, One Record: A Smart Biometric Attendance for Academic Institutions. This
approach developed the system in stages, adding and refining features one step at a time to ensure each part works properly before proceeding to the
next.

Requirements Analysis - During this phase, the researchers identified the system's core requirements, including fingerprint scanning, attendance
recording, event management, user roles, and fine tracking.

Design & Development - Based on the identified requirements and Use Case Diagram, the system was designed and developed incrementally.
Initial modules include fingerprint registration and attendance recording, followed by additional features such as event management, absence
monitoring, fine computation, and user interface development.

Testing - Each developed module was tested to ensure functionality, accuracy, reliability, and security. Testing includes fingerprint recognition
accuracy, attendance recording, and system response. Issues identified during testing will be resolved before continuing to the next phase.
Implementation - The system was deployed in a real environment where users interact with the system based on their roles. The biometric device
will be installed, and the system will be monitored during actual use to validate its performance and usability.

B.  Data Visualization Module

The data visualization component — highlighted in the biometric attendance system scope was implemented as an admin-facing dashboard
designed to support operational oversight and faster. The dashboard presents four core visual view: (1) Registered students, (2) Daily check-ins, (3)
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Pending fines, and (4) Recent attendance logs. All dashboard visuals are connected to live system records, ensuring administrators can efficiently
analyze attendance data, monitor student participation, and generate accurate reports for academic events and institutional activities.
C.  System Design
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Figure 2.0 Use Case Super admin/ SAS Director

Figure 2.0 shows the use case diagram for the system’s super admin. After logging in, the super admin can manage admin accounts by

registering new admins and updating their details. The super admin can also manage users by adding and editing user information and view the
dashboard to access activity logs and view student attendance reports. Additionally, the super admin can
manage school events by setting school events and fines.
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Figure 2.1Use Case Admin/ Program Chair
Figure 2.1 shows the use case diagram for the system’s admin/program chair. After logging in, the admin/program chair can manage the department
admin account by registering new admins (SAS Adviser and Student Leader) and updating their details. The admin/program chair can also manage
users by adding and editing user information and view the dashboard to track student attendance. Additionally, admin/program chair can manage
departmental event by setting departmental event and fines.

2114dd
-

/.7» 2.1 Student Leader »2"_-

T 212Ed

/

/ S 3.1 Tracking Student
i // e eI Y Attendance

o
Admind SAS Adviser

T a2em
- .51 Sel Depariment Event

*(52 Set Fines.

41484
>

Figure 2.2 Use Case Admin/ SAS Adviser
Figure 2.2 shows the use case diagram for the system’s admin/SAS Adviser. Upon logging in, the admin/SAS Adviser can manage department
admin accounts by registering new student leaders and updating their information. The admin/SAS Adviser can also manage users by adding and

editing user details and access the dashboard to track student attendance and view student attendance reports. Additionally, the admin/SAS Adviser
can manage departmental events by creating events and setting corresponding fines.

Admin/Student Leader

Figure 2.3 Use Case Admin/ Student Leader
Figure 2.3. shows the use case diagram for the system’s admin/student leader. After logging in, the admin/student leader can facilitate student
attendance and view attendance.
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User/Student

Figure 2.4 Use Case User/Student
Figure 2.4 shows the use case diagram for the system'’s user. After logging in, the users can view their attendance, view school events, and view
fines recorded in the platform.

D. Context Diagram

One Touch. One Record: A
Smart for

Figure 3.0 Context Diagram

Figure 6.0 shows how different users interact with the system called “One Touch, One Record: A Smart Biometric Attendance for Academic
Institutions.” At the center is the main system, which connects to several roles: SAS Director, Dean, Program Chair, SAS Adviser, Student Leader, and
Student. Each role has specific actions. The SAS Director can assign roles and manage events. The Dean can view department reports, assign
department roles, and manage events. The Program Chair can assign SAS advisers and student leaders, view program reports, and manage events.
The SAS Adviser can assign student leaders and manage events. The Student Leader can facilitate attendance and view attendance records. Students
can scan their fingerprint to record attendance and view their own attendance. All these interactions show how data flows between users and the
system, mainly for recording attendance, managing users, and generating reports.

E.  System Architecture
Figure 4.0. This diagram represents the architecture of the biometric attendance system, showing an overview from the capture point to
administrative monitoring. The fingerprint scanners on top of the platform served as major biometric input devices. The scanners authenticated students
by capturing fingerprint data during the time-in and time-out procedures. Once the biometric information was captured, it was routed to a central PHP
server, acting as the system's processing unit. This server verified and
interpreted the incoming fingerprint data, matching it against the registered records of students while ensuring that all information followed the rules of

attendance and event-tracking in the system.
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Figure 4.0 Architectural Framework

F.  Research Setting

The study was conducted at Aldersgate College Inc., Solano, Nueva Vizcaya. The institution is located at G57J+QX7, Espino Street, Solano,
Nueva Vizcaya. A comfortable environment that includes the social and physical aspects of the research setting is necessary to complete the capstone
project.
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G. Data Collection

To collect data and information from users, the researchers conducted interviews, administered Google Form questionnaires, and performed
observations. The questionnaires were answered by IT students, twenty-five (25) non-IT students, as well as the one (1) SAS Director, one (1) SAS
Adviser, and one (1) Program Chair, making a total of 95 respondents.

The researchers interviewed the school administrators to understand the needs, preferences, and challenges in managing student event
attendance. They documented key findings, including insights, user experiences, and suggested features to support decision-making across all
departments.

The Researchers sent Google Form links to students, the SAS Adviser, the SAS Director, and the Program Chair for further comments on how to
improve the services and system design for all departments involved. The questions were presented in clear, simple writing so participants could easily
understand and respond. The researchers analyzed the responses to identify common themes, gain insights into the
user experience, and determine areas for improvement.

They used data analysis and documentation methods for questionnaire responses. Through this process, they identified key system requirements,
user needs, and priorities for all departments. All feedback, including

H.  Data Analysis

sum of the terms
m =

number of term
The researchers used the mean to analyze the data collected from the respondents. They summed the ratings from the survey questionnaires
for each category of the ISO 25010 standard and divided by the number of responses to obtain the average. This provided a clear summary of the
results.

MEAN SCORE LEVEL OF QUALITY
1-1.75 Very Poor
1.76 - 2.50 Poor
2.56 - 3.25 Satisfactory
3.26-4 Excellent

Table 1.0 Mean

RESULTS AND DISCUSSIONS
A. IS0 25010 Evaluation Results
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Table 2.0 Summary of Survey Tally for Beneficiaries

BEMN EFICIARIES
QUESTHONS | 1 s 3 MEAN QUALITY
I. FUNCTIOMNAL SUITABILITY
a1 4 4 4 4 EXCELLENT
a2 3 4 4 3.67 EXCELLENT
a3 4 3 4 3.67 EXCELLENT
a4 3 4 3 3.33 EXCELLENT
as 3 4 3 3.33 EXCELLENT
3.6 EXCELLENT
ll. RELIABILITY
Qi 4 4 3 3.67 EXCELLENT
Q2 4 4 4 4 EXCELLENT
a3 4 3 4 3.67 EXCELLENT
a4 3 4 3 3.33 EXCELLENT
as 3 4 4 3.67 EXCELLENT
3.67 EXCELLENT
. SECURITY
a1 4 4 3 3.67 EXCELLENT
Q2 3 4 3 3.33 EXCELLENT
a3 4 3 3 3.33 EXCELLENT
a4 3 4 4 3.67 EXCELLENT
as 4 3 1 267 SATISFACTORY
3.33 EXCELLENT
V. MAINTAINABILITY
a1 3 3 4 3.33 EXCELLENT
Q2 4 4 3 3.67 EXCELLENT
a3 4 4 4 4 EXCELLENT
a4 4 3 4 3.67 EXCELLENT
as 3 3 4 3.33 EXCELLENT
3.6 EXCELLENT
M. USABILITY
Q1 4 4 4 4 EXCELLENT
a2z 4 4 4 4 EXCELLENT
a3 4 4 4 4 EXCELLENT
Q4 4 3 z 3 EXCELLENT
as 4 4 3 3.67 EXCELLENT
3.73 EXCELLENT
COVERALL MEAN SCORE 3.59 EXCELLENT

Table 2.0 presents the results from the beneficiaries’ responses. The statements regarding the system'’s functional suitability achieved an average
mean score of 3.6, reflecting a quality rating of “Excellent.” Similarity,

Similarly, the reliability statements received an average mean score of 3.67, also categorized as “Excellent.” For security, the average mean score
was 3.33, indicating “Excellent” quality; the statements on maintainability garnered an average mean score of 3.6, likewise rated as “Excellent.” The
system’s usability received a mean score of 3.73, indicating “Excellent.” Overall, the beneficiary’s evaluation of the system during deployment resulted
in a mean score of 3.59, interpreted as “Excellent.”

Table 3.0 Survey Tally for IT Students
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received a mean score of 3.78, also rated as “Excellent.” Meanwhile, the system’s usability received a mean score of 3.8, categorized as “Excellent.”

“Excellent.” In terms of security, the system achieved an average mean score of 3.77, indicating “Excellent” quality. The maintainability statements
Overall, based on the system demonstration, the IT respondents' evaluation was positive.

Table 3.0 presents the results from the IT respondents. Statements related to the system’s functional suitability received a mean score of 3.78,
corresponding to an “Excellent” quality rating. Similarly, statements on system reliability received a mean score of 3.76, also interpreted as

Based on the findings of the study, the following conclusions are drawn:

CONCLUSIONS AND RECOMMENDATIONS
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1. Elimination of Manual Inefficiencies: The implementation of the One Touch, One Record: A Smart Biometric Attendance System
successfully addresses the core limitations of traditional, manual attendance tracking at Aldersgate College Inc., effectively resolving
issues such as time-consuming check-ins, data redundancy, and proxy signing.

2. High Software Quality Performance: The system meets the rigorous software evaluation standards established under 1SO 25010. With
an overall mean rating of 3.59 ("Excellent") from beneficiaries and 3.78 ("Excellent") from IT respondents, the system demonstrates strong
functional suitability, operational reliability, robust security mechanisms, maintainability, and a user-friendly interface.

3. Enhanced Institutional Oversight: The integration of live-connected visual dashboards and role-based access control provides
administrators, Deans, Program Chairs, and Student Leaders with centralized, real-time tracking, transparent fine monitoring, and accurate
report generation capability for institutional events.

RECOMMENDATIONS
To further optimize the system and ensure long-term sustainability, the following measures are recommended:
1. Infrastructure and System Enhancement
e Network Resilience: Implement local offline database caching mechanisms so attendance records can still be logged
seamlessly during temporary network outages, auto-syncing once connectivity to the PHP/MySQL server is restored.
e Hardware Redundancy: Deploy multi-device setups or dual fingerprint scanners at high-volume event entrances to prevent
physical bottlenecks during major institutional assemblies.
2. Feature Expansion and Integration
e Automated Notifications: Incorporate automated SMS or email notification modules to inform students and advisers
immediately regarding logged absences or accrued event fines.
e Mobile Accessibility: Develop a dedicated mobile app view for students and advisers to check real-time attendance logs,
event schedules, and clearance statuses directly on mobile devices.
3. Policy and Operational Implementation

e Institutional Policy Integration: Officially adopt One Touch, One Record as the standard attendance monitoring platform
across all academic departments at Aldersgate College Inc.

e  User Training & Security Audits: Conduct regular orientation sessions for new student leaders and perform routine
cybersecurity evaluations to safeguard stored student biometric records and database credentials.
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