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MESSAGE FROM THE COLLEGE PRESIDENT

It is with immense pride and optimism that I congratulate the Institute of Computing Studies for the successful
publication of the MCC-IT Research Journal 2025-2026. This journal stands as a testament to the ingenuity,
perseverance, and transformative potential of our student researchers whose works demonstrate how technology
can be harnessed to solve real-world challenges and create meaningful impact in society.

Guided by this year’s theme, “Strengthening Systems, Structures, and Academic Foundations,” the research
projects featured in this publication exemplify the vital role of innovation in advancing education, improving
governance, enhancing community services, promoting environmental sustainability, and empowering inclusive
development. Through your creativity and technical expertise, you have transformed ideas into solutions that
respond to the evolving needs of our communities and industries.

More importantly, your research reflects Mabalacat City College’s unwavering commitment to the United Nations
Sustainable Development Goals (SDGs). Your innovations contribute to SDG 4 (Quality Education) by advancing
learning technologies, SDG 8 (Decent Work and Economic Growth) by preparing future-ready professionals, SDG
9 (Industry, Innovation and Infrastructure) through technological advancement, SDG 10 (Reduced Inequalities) by
developing accessible and inclusive systems, SDG 11 (Sustainable Cities and Communities) through smart
community solutions, SDG 13 (Climate Action) through environmentally responsive innovations, and SDG 17
(Partnerships for the Goals) by fostering collaboration among stakeholders.

As we continue our journey toward becoming a globally recognized institution of higher learning, may this journal
inspire a stronger culture of research, innovation, and lifelong learning. Let it remind us that every system
developed, every problem solved, and every discovery made contributes to nation-building and sustainable
development.

To our student researchers and faculty mentors, thank you for your dedication to excellence. May your work
continue to inspire future generations of innovators, researchers, and leaders who will shape a more resilient,
inclusive, and technologically empowered society.

Congratulations on this remarkable achievement.

SONNY N. DE GUZMAN, EdD
College President
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MESSAGE FROM THE VICE PRESIDENT FOR
ACADEMIC AFFAIRS

A Warm Message from the Office of the Vice President for Academic Affairs

It is with immense pride and joy that I congratulate our student researchers and faculty on the
publication of the latest issue of the Mabalacat City College Information Technology Journal of
Research. This momentous achievement highlights the incredible innovations our students have
brought to life through dedicated inquiry and technical expertise.

At Mabalacat City College, research remains a fundamental pillar of the quality education we strive to
provide. Publishing the works of our student researchers directly exemplifies academic excellence,
technical competency, and an unyielding eagerness to explore knowledge beyond traditional
boundaries. May this journal serve as an enduring testament to their dedication to their chosen field,
which is advancing technological development while remaining deeply anchored in their identity as
Filipino citizens who are creative, resilient, and adaptable to an ever-changing society.

To our brilliant student researchers, your work is truly exceptional. May this milestone inspire you to
continue innovating for the betterment of our community and the world.

My sincerest congratulations to everyone involved!
MARILYN S. ARCILLA, RN, PhD

Vice President for Academic Affairs

Mabalacat City College
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MESSAGE FROM THE VICE PRESIDENT FOR
RESEARCH AND EXTENSION SERVICES

It is with great pride and enthusiasm that I extend my warmest congratulations to the Information Technology
Program of Mabalacat City College on the publication of this journal.

In today’s rapidly evolving digital world, Information Technology continues to play a vital role in transforming the
way we live, learn, work, and address societal challenges. This publication serves as an important platform for
showcasing the knowledge, creativity, research initiatives, and innovative ideas of our students and faculty.

I commend the faculty members, student researchers, editors, and contributors whose dedication and
collaborative efforts made this publication possible. Your commitment reflects the growing culture of research and
innovation that we continue to strengthen within Mabalacat City College.

May this journal inspire our academic community to remain curious, innovative, and committed to generating
knowledge that extends beyond the classroom. Let us continue to pursue research and technological innovations
that not only contribute to academic advancement but also provide meaningful solutions to the needs of our
communities and society.

The Office of the Vice President for Research and Extension Services remains steadfast in supporting initiatives
that promote research excellence, innovation, collaboration, and community engagement. May this publication
serve as a source of inspiration for future researchers, innovators, and technology leaders.

Congratulations once again to the entire Information Technology Program for this meaningful achievement. May
you continue transforming ideas into innovations and knowledge into positive change.

GLEN S. NOLASCO, MSc
Vice President for Research and Extension Services

Mabalacat City College
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MESSAGE FROM THE DEAN

[ am truly proud to extend my warmest congratulations to our BSIT researchers. The successful
defense of your capstone projects is more than just an academic milestone—it is a celebration of your
creativity, perseverance, and technical brilliance. From web systems and mobile applications to IoT
and hybrid solutions, your work reflects not only mastery of your programming and networking skills
but also a deep sense of purpose.

Guided by this year’s research theme, “Strengthening Systems, Structures, and Academic
Foundations,” you have shown how innovation can reinforce the very pillars of education and
community development. Your projects do not simply exist in classrooms; they reach out into society,
addressing real needs and aligning with the Sustainable Development Goals (SDGs). By harnessing
technology with empathy and vision, you have created solutions that uplift communities, strengthen
industries, and inspire future innovators.

We celebrate this achievement with pride and joy, knowing that your work will inspire others to
innovate with inclusivity, compassion, and excellence. May this milestone be the beginning of even
greater contributions, and may your path ahead be filled with impact, purpose, and success.

Congratulations, researchers—your work now shines as part of MCC’s enduring legacy of innovation,
academic strength, and global impact!

DENNIS L. TACADENA, DIT
Dean, Institute of Computing Studies

Mabalacat City College
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MESSAGE FROM THE CAPSTONE ADVISER

To our 4th Year Researchers,

Seeing your capstone research published in this journal is truly something to be proud of. Behind
every research paper and every system featured here are weeks and months of hard work, revisions,
discussions, challenges, and, of course, moments when you probably asked yourselves, “Matatapos pa
ba talaga ito?” :)

As your research professor, I had the privilege of witnessing part of that journey. I saw how your ideas
developed, how you worked through problems, listened to feedback, made revisions, and eventually
turned your ideas into something you can now proudly call your own.

I hope that when you look back at this journal years from now, you won’t just see your capstone
project. I hope you will also remember the people you worked with, the challenges you overcame, the
things you learned, and how much you have grown along the way.

Your capstone may be the last major research project you do as students, but it doesn’t have to be the
last time you create something meaningful. As future IT professionals, you will have many more
opportunities to build, innovate, solve problems, and use technology to make a difference.

Congratulations, everyone! I am proud of what you have accomplished.

RITCHELL Z. ESCOTO, MIT
Capstone Project Adviser

Mabalacat City College
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MESSAGE FROM THE BOARD OF PANELISTS

Congratulations to the BSIT Researchers of A.Y. 2025-2026!

Your successful Capstone Project represents your hard work, perseverance, collaboration, and
dedication to innovation. Through the challenges you encountered, you turned your ideas into
meaningful solutions and strengthened the skills that will guide you as future IT professionals.

As Artificial Intelligence continues to shape and influence our society, your responsibility extends
beyond creating new technologies. It is also about using technology responsibly, ethically, and
purposefully to address real-world challenges and contribute to a better society.

Continue to learn, adapt, innovate, and embrace the ever-changing world of technology. May you use
your knowledge, skills, and creativity to develop solutions that create meaningful and lasting impact.

Congratulations, BSIT Researchers! Your Capstone Project marks not only the completion of an
important academic journey, but also the beginning of your journey as innovative, responsible, and
future-ready IT professionals.

KHYLE L. ALEGRE
Technical Adviser / Panel Member

Mabalacat City College
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MESSAGE FROM THE BOARD OF PANELISTS

I am truly proud to extend my heartfelt congratulations to all of you for the successful defense of your
Capstone Projects. This milestone is not only a testament to your perseverance and creativity, but also
a reflection of the passion you bring to the field of technology.

As your Instructor in Application Development, Emerging Technologies, and the Internet of Things, I
feel deeply fulfilled seeing how the lessons and guidance shared in our classes have blossomed into
innovative solutions. Your projects—especially those that harness IoT controlled by mobile
applications—showcase the potential of turning academic ideas into marketable products that can
make a real impact in society.

Your achievements remind us that learning is most powerful when it leads to creation, and creation is
most meaningful when it serves people. You have proven that with vision, teamwork, and
determination, students can become innovators ready to shape the future.

Congratulations once again. May this success inspire you to continue exploring, building, and leading
with purpose. I am honored to have been part of your journey, and I look forward to seeing how your
talents will transform the world of technology.

ENGR. ROBHERT M. BAMBA, MEECE
Technical Adviser / Panel Member

Mabalacat City College
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MESSAGE FROM THE BOARD OF PANELISTS

Congratulations on successfully completing your capstone projects!

This achievement is more than just the completion of a requirement. It is a reflection of your hard
work, dedication, creativity, teamwork, and perseverance throughout your research journey.

I know that the road to completing your projects was not always easy. You experienced ups and
downs, faced unexpected challenges, dealt with revisions, deadlines, technical problems, and moments
of doubt. There may have been times when things did not go as planned, but you continued to find
ways to move forward, learn from your mistakes, and overcome every challenge along the way.

Your successful capstone project is something you should truly be proud of. It represents not only
what you have learned as BSIT students, but also your ability to apply your knowledge, solve
problems, work with others, and turn an idea into something meaningful and functional.

More importantly, I hope you recognize how much you have grown throughout this journey. The
challenges you faced and the solutions you came up with are part of what made this experience
valuable. Research is not always about getting everything right on the first try—it is about being
willing to learn, improve, adapt, and keep going.

May this achievement remind you that you are capable of accomplishing difficult things when you
believe in your work and persevere through the challenges.

Be proud of your journey, be proud of your work, and most importantly, be proud of yourselves.

Congratulations, BSIT researchers! Your academic journey may be ending, but the knowledge, skills,
and experiences you gained from it will continue to be part of your journey as future IT professionals.

DESSA LYN J. DE CASTRO

Technical Adviser / Panel Member

Mabalacat City College
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MESSAGE FROM THE BOARD OF PANELISTS

Warmest congratulations to the Mabalacat City College — Institute of Computing Studies and to all the
dedicated student researchers, administration, faculty and staff for the successful release of your
MCC-IT Research Journal!

This publication is a reflection of your hard work, curiosity, creativity, and commitment to research.
May your work inspire fellow students, contribute to the field of computing, and encourage a culture of
meaningful and innovative research.

Congratulations on this remarkable achievement! May you continue to learn, explore, and innovate.

RONALYN T. DOMINGO, MSIT
Panel Member

Tarlac State University
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MESSAGE FROM THE BOARD OF PANELISTS

I am elated to have been part of your research journey and to have had the opportunity to provide ICT
solutions to real-world problems in our community as your Technical Adviser.

Indeed, the completion of your capstone projects marks the end of a subject, but rather, it is the
beginning of your roles as front-end /back-end developers, analysts, Ul designers, and team leaders
who are capable and competitive in meeting the needs of the government, industry, and academe.

[ am more than proud that you were able to surpass even life’s challenges throughout your journey
and become ethical and responsible in using technology to help the community.

Remember the quote from the United Nations Asian and Pacific Training Center for Information and
Communication Technology for Development (UN-APCICT):

“ICT is simply a developmental tool and only a means to an end; its value lies in how effectively it
addresses the needs of the people.”

Congratulations on completing your capstone projects, the products of your hard work and
perseverance, and most importantly, of your competency and preparedness in the field of Information
Technology.

I am looking forward to seeing more significant research bearing your names and that of your alma
mater.

GILBERT G. GONZALES, MIT
Technical Adviser

Tarlac State University
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MESSAGE FROM THE BOARD OF PANELISTS

\\ :

“Great things are done by a series of small things brought together.”* — Vincent van Gogh
To our BSIT researchers, congratulations on an achievement that deserves to be celebrated!

You began with questions and ideas, but through dedication, technical expertise, teamwork, patience,
and perseverance, you turned them into something tangible—systems, prototypes, [oT solutions, and
innovations not only for requirements but designed to address real needs and deployments.

As you move forward, never underestimate the power of an idea backed by determination. Continue to
question, create, innovate, and build technology that serves a purpose.

Your capstone may be the end of a requirement, but it can be the beginning of something much
bigger.

Good luck on your next endeavors!

ENGR. ERNIE LEE E. PINEDA, MIT
Technical Adviser / Panel Member

Mabalacat City College
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MESSAGE FROM THE BOARD OF PANELISTS

Congratulations on the successful publication of your IT research! Your hard work and effort in
completing this study are truly commendable. It’s great to see your research finally published and
shared with others.

As one of your Technical Adviser and panelists, I'm happy to see how far your research has come. I
hope this achievement encourages you to continue learning, exploring new ideas, and doing more
meaningful research in the future. Congratulations again, and well done!

Per aspera ad astra.
JOCELON C. SANGUYU, DIT

Technical Adviser / Panel Member

Mabalacat City College
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MESSAGE FROM THE BOARD OF PANELISTS

Congratulations on successfully defending and completing your capstone research!

Reaching this final milestone is a massive achievement. Over the course of this project, you have faced
tight deadlines, endless revisions, complex technical hurdles, and rigorous evaluations. Seeing your
growth from an initial proposal to a fully realized, polished piece of work has been immensely
rewarding for us as your panel and adviser.

You have demonstrated resilience, critical thinking, and true scholarship. The dedication you brought
to your research reflects the high quality of your work, and you should be incredibly proud of what
you have accomplished.

As you step into the next chapter—whether in industry, advanced studies, or new creative ventures—
carry the skills and mindset you built during this process with you. You have proven that you can
tackle complex problems and see them through to completion.

Thank you for your hard work, receptiveness to feedback, and commitment to excellence. It has been
an honor to guide and evaluate your journey.

Wishing you all the very best in your future endeavors!

FREDERIC D. SANTOS, MIT
Panel Member

City College of Angeles
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MESSAGE FROM THE BOARD OF PANELISTS
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“Research transforms curiosity into knowledge and knowledge into solutions that improve lives.”

To the BSIT student-researchers of Mabalacat City College, I extend my warmest congratulations on
the publication of your research outputs in this journal. This achievement reflects your dedication to
transforming your knowledge and technical skills into meaningful solutions to real-world challenges.

It has been a privilege to serve as a lead panelist and panel member during your title and final
defenses. The experience has also been a valuable learning opportunity for me, particularly in research
documentation and technical writing. I commend your consistent observance of the prescribed
research format and your meaningful integration of the United Nations Sustainable Development
Goals into your studies.

May this publication inspire you to continue your pursuit of research, innovation, and responsible
technological development. May your capstone projects serve not only as academic requirements but
also as foundations for future solutions that benefit the institution and the wider community.

MARK GIL Q. SUPERIO, MIT
Panel Member

City College of Angeles
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MESSAGE FROM THE BOARD OF PANELISTS

To say I am proud of you is an understatement. Watching you transform a blank canvas of rough
ideas into a rigorous, fully realized research project has been one of the most rewarding experiences of
my academic journey with you.

I know how demanding this road was. You survived endless revisions, daunting panel questions, late-
night data crunching, and the inevitable moments where nothing seemed to work. Yet through every
setback, you adapted. When you stood before us during your final defense, you didn't just present a
project—you spoke with authority, confidence, and true mastery of your work.

As your adviser and panelist, my goal was always to challenge you to reach your full potential. Seeing
you rise to those high standards with such grit, intellectual curiosity, and grace fills me with immense
pride. You are no longer just students completing a requirement; you are real researchers and
innovators capable of solving complex problems.

Take a moment to celebrate this achievement. The skills you forged here—critical thinking, resilience
under pressure, and collaborative problem-solving—will serve as your foundation for whatever comes
next.

Congratulations on crossing the finish line! Remember that while this chapter of your capstone is
complete, my door will always remain open to you as a mentor, advocate, and lifelong champion of
your success.

LOVELY RUTH C. VALDEZ-SANTOS
Technical Adviser / Panel Member

Mabalacat City College
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AloHOA: A Web-Based Homeowners Association Management
System for Xevera Subdivision, Mabalacat City

ALEJANDRO G. BASILIO

KERYLL D. MAGLALANG

JEMIMA GRACE B. MAGSINO

JOMARI G. VICTORIA

ROBHERT M. BAMBA (Technical Adviser)

ABSTRACT

This study presents the development of AloHOA, a web-based Homeowners Association Management
System designed to streamline administrative processes, enhance security, and improve resident
engagement for Xevera Subdivision, Mabalacat City. The system features amenity booking, online
payment integration via Xendit gateway, incident reporting, chat support, Two-Factor Authentication
(2FA), and Role-based Access Control (RBAC). It also provides a dedicated module for homeowners and
tenants to manage monthly rents and process move-out clearances. Developed using the modified
Waterfall Model of the Software Development Life Cycle (SDLC), the system was built with the VILT stack,
comprising Vue.js v3, Inertia.js v1l, Laravel v10, and Tailwind CSS v3. The system underwent rigorous
evaluation based on ISO 25010 standards, assessing Functional Suitability, Compatibility, Interaction
Capability, Security, and Flexibility. Alpha testing yielded an overall mean score of 4.77, while beta testing
demonstrated improvement with a mean score of 4.78, both categorized as “Excellent”. The developed
system aligns with Sustainable Development Goals (SDGs) 4 (Quality Education), 9 (Industry, Innovation,

and Infrastructure), and 11

Keywords: Homeowners Association
Management System, Laravel PHP Framework,
Payment Gateway Integration, Role-Based
Access Control (RBAC)

INTRODUCTION

Technology has transformed how communities
manage their operations and engage with
residents. Homeowners' associations (HOAs)
have a long-standing history in the management
of residential communities, dating back several
decades. These organizations have been
instrumental in maintaining shared spaces,
enforcing community regulations, and fostering
a sense of Dbelonging among residents.
Traditionally, HOAs relied on manual processes
for managing resident information, tracking
payments, and ensuring security. However, as
communities have expanded in size and
complexity, these outdated methods have
become increasingly inefficient, leading to
administrative  challenges and diminished
resident satisfaction (Chen, 2024).

A global trend toward more effective and
technologically advanced community
management practices is evident, as residential
communities worldwide have embraced digital
platforms for online payment processing,
automated administrative workflows, and

(Sustainable Cities and

Communities).

enhanced resident communication (Kovacova,
2023). These developments have made it
possible for community managers to simplify
complex tasks, reduce manual error rates, and
provide residents with easier access to necessary
services. Additionally, the broad use of these
digital technologies has improved information
security, increased transparency, and promoted
quicker responses to resident concerns.

In the Philippines, where urbanization is
accelerating, many subdivisions, including
Xevera Subdivision in Mabalacat City, continue
to grapple with antiquated systems that hinder
effective administration. Recent studies highlight
the necessity for automated systems that
integrate online payment processing, secure
identification, and real-time communication to
address these issues effectively. The Philippine
government has recognized the importance of
digital transformation in various sectors,
promoting initiatives aimed at enhancing
technological infrastructure.

Mabalacat City, a rapidly growing urban area,
faces wunique challenges in managing its
residential communities. Xevera Subdivision,
with its diverse population and increasing
number of residents, requires a more efficient
and secure management system to address
issues such as payment tracking,
communication, and community engagement.



Feedback from residents has indicated

dissatisfaction with the current manual

processes, highlighting the need for a more
streamlined approach. By implementing a web-
based Homeowners Association Management

System, Xevera Subdivision can enhance

administrative efficiency, improve security, and

foster a stronger sense of community among its
residents.

Objective of the Study

The primary objective of this study was to

develop an efficient and user-friendly web-based

platform, "AloHOA: A Web-Based Homeowners

Association Management System for Xevera

Subdivision, Mabalacat City."

In line with this, the study aimed to achieve the

following specific objectives:

1. To gather relevant literature and data on
existing HOA management systems, their
challenges, and technological solutions
implemented in other communities.

2. To identify the necessary hardware and
software requirements for developing the
web-based system, utilizing a software stack
comprising Laragon, Visual Studio Code,
Vue.js, Laravel (PHP), Inertia.js, Tailwind
CSS, and MySQL.

3. To design the software by employing various
modeling and analysis tools, including
storyboards, use case diagrams, data flow
diagrams, entity-relationship diagrams, and
visual tables of contents.

4. To create and develop the system with
features such as Role-Based Access Control
(RBAC) for secure user management, Two-
Factor Authentication (2FA) for enhanced
login security, amenity booking
functionality, online payment integration
through the Xendit gateway, as well as real-
time chat support and incident reporting
modules.

5. To test the system through alpha and beta
testing phases.

6. To evaluate the system's performance based
on ISO 25010 criteria: Functional
Suitability, Compatibility, Interaction
Capability, Security, and Flexibility.

7. To deploy and implement the system on a
PLDT bare-metal server located at the VITRO
Data Center in Clark, utilizing a Linux-
based server environment.

Each specific objective interconnect to support

the successful development, deployment, and

operation of the AloHOA platform. Together, they
form a comprehensive approach to achieving the
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study's primary goal of enhancing community
management and resident engagement at Xevera
Subdivision.

METHODOLOGY

The research employed the Modified Waterfall
Model, a structured yet flexible approach that
facilitated iterative refinements at each
development stage (See Figure 1). This
methodology provided systematic development
processes while allowing adaptability to user
feedback and challenges, ensuring quality,
consistency, and maintainability of the system.
Figurel

The Modified Waterfall Model

REQUIREMENT
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Requirements

The requirements gathering phase identified
essential hardware components, including a
desktop computer equipped with an Intel Core
i5-13th generation processor, 16GB RAM, 8GB
video RAM, and S00GB SSD to facilitate system
development and testing. The software
requirements included Visual Studio Code 1.93
for code editing and debugging. For
development, the researchers utilized Vue.js v3
for dynamic client-side interactions, Laravel v10
for server-side logic and operations, Inertia.js v1
for seamless single-page application
functionality, and Tailwind CSS v3 for designing
the user interface with a utility-first approach.
PHP 8.3 served as the primary programming
language for backend development, with MySQL
v8 managing the platform's data storage.
Laragon provided the local development
environment, while Node.js handled dependency
management. For creating visual assets and
mockups, Canva was employed, while Miro
supported  brainstorming, planning, and
wireframing tasks. Version control and
collaboration were facilitated using Git.

This combination of hardware and software
ensured a versatile, efficient, and collaborative
environment for developing the AloHOA system.



Design

The system's design employed tools such as
Storyboards, Visual Tables of Contents, Use
Case Diagrams, Data Flow Diagrams, Entity
Relationship Diagrams (ERD), and Gantt Charts
to visualize the user interface, functionality, and
workflows. These tools provided structure and
clarity, supporting effective project management
and ensuring alignment with user needs.

The AloHOA system integrates inputs,
processes, and outputs to create a cohesive and
user-focused platform. Inputs include
community management requirements, with a
focus on analyzing resident needs, payment
tracking systems, security protocols, and
communication channels. The  processes
encompass detailed system = requirements
analysis, system design, and iterative
development phases. These steps incorporate
features such as resident registration, online
payment processing, amenity booking, incident
reporting, and real-time communication
channels, ensuring that the system meets the
operational and administrative needs of its
users.

The system architecture comprises a secure
database and an intuitive user interface. The
database  manages resident information,
payment records, amenity bookings, and
incident reports, while the wuser interface
provides an accessible and seamless platform for
residents and administrators. This design
ensures smooth interactions, enabling users to
access services, monitor activities, and manage
community operations effectively.

Figure 2
Storyboard

Admin's Dashbeard Admin's Manage Roles and Permissions.
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Figure 3
Visual Tables of Content
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Figure 4
Use Case Diagrams

Figure 5



Figure 6
Gantt Chart
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Development

The development phase of the AloHOA system
involved the use of various analysis tools and
diagrams to guide the system's creation. An
Entity-Relationship Diagram (ERD) was
developed to model data entities and their
relationships, forming the foundation for the
system's database design. This database
securely manages resident data, payment
records, amenity bookings, incident reports, and
chat communications, ensuring data integrity
and efficient retrieval.

Storyboards were created to visually represent
the user interface and application flow, helping
the development team align their efforts with
user expectations. Storyboards for residents
outlined interactions such as registering
accounts, booking amenities, making payments,
and reporting incidents. Storyboards for
administrators depicted the administrative user
flow, illustrating functionalities such as
managing resident accounts, processing
payments, monitoring incidents, and updating
community announcements.

Visual Studio Code served as the primary
integrated development environment (IDE) for
designing and coding the platform. The interface
was crafted using modern frameworks, with
Vuejs v3 providing dynamic client-side
interactions, Inertia.js v1 enabling seamless
single-page application functionality, Tailwind
CSS v3 offering utility-first styling, and Laravel
v10 with MySQL ensuring a secure, scalable,
and efficient backend.

The researchers integrated comprehensive
payment functionality into the system through a
thorough assessment of available payment
gateways. After evaluating multiple options,
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Xendit was selected as the primary payment
processor due to its extensive support for
various payment methods relevant to the
Philippine context, including e-wallet payments
(GCash, GrabPay, PayMaya), bank transfers,
and credit/debit card payments.

Throughout the development process, iterative
testing was conducted to refine features and
guarantee they met the specific needs of Xevera
Subdivision residents and administrators. The
final platform integrated community
management tools and resources seamlessly,
providing residents with an efficient service
environment and equipping administrators with
tools for effective system management.

Figure 7
Landing Page

Welcome to
Xevera Homeowners Association

Quick Access
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Figure 8
Dashboard
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Testing

The testing phase of AloHOA was comprehensive
and methodical, employing multiple testing
approaches to ensure functionality, reliability,
and user satisfaction. Alpha and beta testing
formed the core of the evaluation process,
involving iterative refinement and feedback
collection.

During alpha testing, three Information
Technology (IT) experts rigorously examined the
system to identify bugs, vulnerabilities, and



areas for improvement. The alpha test was
conducted across three separate sessions at
different locations: Cafe Beni in Mabalacat,
Pampanga on October 4, 2024; the IT Office of
the Municipality of Mabalacat City on October 7,
2024; and through an online meeting on
November 22, 2024. Feedback from this phase
informed several refinements to ensure a stable
and functional platform before beta testing
commenced.

Beta testing involved 30 participants consisting
of five HOA staff members and 25 residents from
Xevera Subdivision. The beta test was carried
out from October 8-10, 2024. Participants were
selected to represent the primary user
demographic, ensuring that the testing results
were directly aligned with the needs and
expectations of the target audience. Feedback
was collected using structured questionnaires
designed to assess key aspects of the system,
including wusability, functionality, and overall
satisfaction.

Following the testing phases, a quantitative
descriptive research method was employed to
objectively evaluate the system's quality and
performance. A structured survey questionnaire
was created based on the ISO 25010 software
quality product model, which evaluated critical
attributes such as Functional Suitability,
Compatibility, Interaction Capability, Security,
and Flexibility. The results were statistically
analyzed using a 5-point Likert scale to describe
the overall quality level of the system:

Table 1
Likert Scale used by the Researchers

Response Numerical Range Verbal
Categories Value Interval Interpretation
Strongly Agree 5 4.21 -5.00 Excellent
Agree 4 3.41-4.20 Good

Neutral 3 2.41 -3.20 Acceplable
Disagree 2 1.81 -2.60 Marginal
Strongly 1 1.00-1.8 Poor

Disagree

Operation and Maintenance

The system, AloHOA, was deployed on a PLDT
bare-metal server located at the VITRO Data
Center in Clark, utilizing a Linux-based server
environment. The domain https://www.xevera-
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hoa.online was registered to make the platform
accessible to the Xevera Subdivision community.
The deployment process included setting up the
server environment, configuring security settings
with SSL encryption, and ensuring smooth
integration with the front-end and back-end
components. Comprehensive  testing was
performed to ensure all system functionalities
work seamlessly post-deployment. Regular
maintenance protocols were established to
ensure AloHOA's reliability and effectiveness.
Key metrics, such as user feedback, system
performance, and usage statistics, were
monitored regularly to address issues promptly.
Periodic updates enhanced functionality and
resolved bugs, while administrators were trained
to report concerns efficiently for swift resolution.
The maintenance phase ensures sustained
operation and continuous improvement of the
platform.

RESULTS

The website platform interface was evaluated
during the alpha testing phase using the ISO
25010 software quality standards, focusing on
Functional Suitability, Compatibility, Interaction
Capability, Security, and Flexibility. The
evaluation, conducted with three IT experts
across three sessions in October and November
2024, demonstrated excellent performance
across all criteria.

Table 2
Summary of Alpha Test Results

15025010 Criteria Mean Score Verbal Interpretation
Functional Suitability 4.85 Excellent
Compatibility 4.67 Excellent
Interaction Capability 475 Excellent
Security 4.83 Excellent
Flexibility 4.77 Excellent
Overall Mean Score 4.77 Excellent

The alpha test results demonstrated exceptional
performance across all evaluated criteria, with
an overall mean score of 4.77, interpreted as
"Excellent." Functional Suitability received the
highest score of 4.85, reflecting the system's
robust ability to fulfill its intended functions and
meet user expectations comprehensively.
Compatibility recorded the lowest average score
at 4.67, which, while still falling under the



"Excellent" verbal interpretation, suggests that
the system's ability to seamlessly integrate or
exchange data with other platforms may benefit
from further enhancement to ensure optimal
interoperability with external systems and
technologies.

A comprehensive evaluation of the website
platform interface was conducted during the
beta testing phase, focusing on Functional
Suitability, Compatibility, Interaction Capability,
Security, and Flexibility, as outlined in ISO
25010 standards. The beta test took place from
October 8-10, 2024, with 30 participants
consisting of five HOA staff members and
twenty-five residents from Xevera Subdivision in
Mabalacat City.

Table 3

Summary of Beta Test Results

18025010 Criteria Mean Score Verbal Interpretation
Functional Suitability 4.78 Excellent
Compatibility 4.83 Excellent
Interaction Capability 4.73 Excellent
Security 4.85 Excellent
Flexibility 4.70 Excellent
QOverall Mean Score 4.78 Excellent

The beta test results showcased significant
improvements, achieving an overall mean score
of 4.78, interpreted as "Excellent." Security
received the  highest score of 4.85,
demonstrating strong confidence in the system's
capability to safeguard sensitive data.
Compatibility scored 4.83, Functional Suitability
scored 4.78, Interaction Capability scored 4.73,
and Flexibility scored 4.70. All criteria achieved
"Excellent" ratings, indicating the platform's
effectiveness in meeting user needs and ISO
25010 standards.

Overall, the beta test results highlight the
platform's significant improvements since the
alpha testing phase. The platform demonstrated
excellent usability, robust security, seamless
cross-platform compatibility, and adaptability.
These findings confirm the system's readiness
for deployment and its ability to effectively meet
user expectations.

DISCUSSION

The development of AloHOA: A Web-Based
Homeowners Association Management System
for Xevera Subdivision aimed to provide
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residents and administrators with a
comprehensive and efficient community
management environment. This study sought to
address the limitations of existing manual
systems by introducing a user-centered, feature-
rich platform tailored to the needs of
homeowners' associations. Specifically, the
study identified the current systems utilized for
community management and the challenges
faced by residents and administrators in
managing operations. Based on these findings,
the researchers designed a platform that
incorporates essential features to enhance the
overall community management experience.
Conducted at Xevera Subdivision, Mabalacat
City, the research involved residents, HOA staff,
and administrators. Their insights were pivotal
in shaping the platform's features, ensuring that
AloHOA meets the specific operational and
administrative needs of its users.

The study concluded that AloHOA successfully
provides a secure and interactive community
management environment. Features such as
Two-Factor Authentication, Role-Based Access
Control, and secure payment processing ensure
data protection and operational integrity,
making it suitable for homeowners' associations.
The platform's integrated tools, including
amenity booking, incident reporting with
geolocation, real-time chat support, and online
payment processing via Xendit gateway, provide
practical and efficient methods for community
management. These tools, combined with the
platform's intuitive design, enhance operational
efficiency and resident satisfaction.

The system emphasizes ease of use and
adaptability, benefiting both residents and
administrators. Residents gain access to
convenient services that support their
community engagement, while administrators
enjoy efficient resident management, payment
tracking, and real-time monitoring capabilities.
Features like notification alerts,
announcements, and incident tracking enhance
communication and transparency, making
community operations more responsive and
effective. Additionally, the platform offers
administrators significant control over
community management, user monitoring, and
content updates. This functionality ensures
flexibility and responsiveness to the evolving
needs of users.

To further enhance the platform, advanced
features could be incorporated such as native
mobile application development for iOS and



Android to increase  accessibility and
convenience for on-the-go community
management, expansion of payment options
beyond Xendit to include additional processors
or cryptocurrency for greater flexibility, and
integration with the existing RFID system for
automated vehicle identification and seamless
synchronization between digital records and
physical scanning at entry points.

By addressing these recommendations, AloHOA
can evolve into a more comprehensive, secure,
and wuser-friendly platform that continues to
meet the needs of homeowners' associations
while fostering community engagement and
operational excellence.
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ABSTRACT

Urban forest management has grown more critical as climate change and urban heat island effects
threaten both human well-being and the ecological health of green spaces. In Mabalacat City, the absence
of an effective digital tool has limited the capacity of the City Environment and Natural Resources Office
(CENRO) to fully implement conservation efforts. This study introduces ArborWatch, a web-based system
developed to digitize and streamline tree conservation and record-keeping. ArborWatch enables CENRO to
maintain accurate tree records and visualize them on an interactive map — bridging the gap between
traditional monitoring and modern digital management. Built using back-end technologies (TypeScript,
JavaScript, Firebase) and a front-end powered by Tailwind CSS and Vite.js, the system delivers a user-
friendly interface and robust database management. Testing results yield high user satisfaction: 4.32 in
alpha testing and 4.47 in beta testing, reflecting its reliability, usability, and security. By aligning with the
Sustainable Development Goals (SDGs), ArborWatch promotes sustainability, supports climate action,
enhances terrestrial ecosystems, and strengthens community engagement in environmental planning.

Keywords: Urban Green Space, Map Key, Main
Thorough Fares, Interactive Map, Ecological
Balance

INTRODUCTION

The conservation of tree populations has become
increasingly essential as climate change
continues to surge and affect communities
around the world. Although no credible scientist
claims that climate change can be solved with
trees alone, extensive research confirms that
humanity cannot survive without them. The
ongoing reliance on fossil fuels remains a major
driver of worsening climate conditions, making
the role of trees even more critical in climate
regulation and environmental stability
(Lotspeich, 2023).

Urban green spaces significantly contribute to
mitigating climate change while also serving as
safe habitats for wildlife and preserving
ecological balance. Rising temperatures and the
intensifying urban heat island effect have
increased health risks and heightened energy
demands for cooling buildings. Despite the well-
established environmental, social, and economic
benefits of urban green spaces, there remains a
significant lack of knowledge regarding
appropriate tree conservation and preservation
strategies (Li et al., 2023). As the primary

component of urban greenery, trees are essential
in keeping ecosystems healthy and supporting
both wildlife and local communities.

Trees are vital for regulating climate, combating
global warming, and preventing environmental
degradation. However, rapid urbanization has
caused a reduction in tree populations, and
without a proper monitoring system, trees are
increasingly exposed to threats such as
diseases, illegal cutting, and environmental
stressors. Regardless of whether they are native
or exotic, trees provide substantial value to
communities and ecosystems. Climate change
has further impacted wildlife, environmental
stability, and various societal sectors, prompting
stronger efforts to conserve and protect tree
populations (Castelo et al., 2024).

Accurate information on tree diversity and
current conditions is crucial in planning effective
conservation programs (Choi & Kim, 2022).

Successful implementation depends on
geographic context, political will, and public
participation.  Community involvement is

especially important, as it improves the
efficiency of conservation initiatives while
optimizing time and resources (Nowak, 2025).

In the Philippines, forest loss underscores the
urgent need for enhanced conservation efforts.
In 2023, the country recorded a 4.1% decrease



in humid primary forest area compared to 2002,
amounting to 190 thousand hectares lost and
representing 13% of total tree cover (Global
Forest Watch, 2024). This highlights the growing
necessity for accurate baseline information and
a reliable tree monitoring system. Such data
enables appropriate conservation actions and
safeguards remaining forest resources (Lleno J.
et al., 2023).

The ecological functions of trees are essential for
sustaining ecosystems, protecting wildlife
populations, and supporting societal well-being.
Trees help mitigate greenhouse gas emissions,
provide habitats for species in both rural and
urban areas, and contribute to environmental,
economic, and social stability. However, the
Philippines continues to experience a decline in
flora and fauna, largely due to rapid
urbanization and the conversion of natural
landscapes (Forest Foundation Philippines,
2022).

Population growth and land conversion have
accelerated tree cutting and further reduced tree
cover. In Pampanga, Mabalacat City experienced
the highest tree cover loss at 140 hectares—
significantly higher than the provincial average
of 68 hectares. This decline contributes to more
severe climate impacts, such as extreme
summer heat, colder “Ber” months, and
increasingly unpredictable weather patterns
(Vizzuality, 2024). These changes demonstrate
how environmental degradation directly affects
daily life and long-term community resilience.
Ecological conservation is essential to ensuring
that natural assets continue to provide
environmental and societal benefits. While
restoration efforts, such as those occurring in
the Arayat mountain, are underway, the effects
of climate change remain visible in communities.
Environmental groups stress the importance of
conserving both large forests and smaller green
spaces within local neighborhoods, as these
urban trees also play a substantial role in
mitigating climate-related risks (Joven et al.,
2023).

The rapid decline of tree populations has created
alarming consequences for communities,
affecting agriculture, businesses, public health,
and overall quality of life. Climate change and
global warming pose escalating threats, and one
widely recognized solution is the planting and
conservation of trees to Thelp counter
environmental impacts (Woodland Trust, 2021).
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ArborWatch: A Web-Based Mapping and
Monitoring System for Conservation of Trees in
Mabalacat City aims to address these challenges
by providing a comprehensive platform for
monitoring and protecting urban trees. The
system offers an interactive map and quarterly
updates on tree status, enabling more organized
and transparent conservation activities. It allows
the community to engage with the City
Environment and Natural Resources Office’s
(CENRO) efforts, strengthening environmental
stewardship and promoting shared
responsibility. Through this digital platform,
ArborWatch enhances community participation,
supports data-driven decision-making, and
improves the city’s capacity to maintain
ecological balance.

By enabling accurate tree monitoring and
promoting public involvement, ArborWatch
contributes to long-term climate resilience and
environmental sustainability in Mabalacat City.
Objective of the Study

The General objective of this study is to develop
a system entitled “ArborWatch: A Web-Based
Mapping and Monitoring System for the
Conservation of Trees in Mabalacat City” to
efficiently map and monitor tree conditions,
ensuring swift action when needed. The system
aims to provide a centralized and accessible
platform for viewing verified tree data,
supporting the CENRO’s conservation efforts,
enhancing community awareness, and
promoting proactive management of urban green
spaces.

In line with this, this study aims to achieve the
following specific objectives:

1. To gather scholarly published literature on
monitoring and conserving of trees that will help
establish the system point and provide backup
information.

2. To identify and specify the hardware
requirements such as a desktop computer,
mobile phone, range finder, and tape measuring,
as well as the software requirements including
Shadcn, Canva, JavaScript, React.js, TypeScript,
Vite, Tailwind CSS, Wouter, Recharts, Firebase,
React-Leaflet, Visual Studio Code, MyHealth
App, Timestamp App, Google Lens, Git, GitHub
and Vercel for the development and deployment
of the system.

3. To design the web-based mapping and
monitoring system using Storyboard, Use Case



Diagram, Entity Relationship Diagram, Gantt
Chart, and Data Flow Diagram.

4. To develop a website that maps and shows
tree data.

S. To evaluate the system using the ISO 25010
criteria.

6. To deploy and implement the system,
ArborWatch.

Each specific objective interconnects to support
the successful development, deployment, and
operation of the ArborWatch platform. Together,
they create a comprehensive framework that
ensures the study’s primary goal—enhancing
tree conservation efforts, strengthening
environmental stewardship, and promoting
sustainable urban ecosystem management in
Mabalacat City—is effectively achieved.

METHODOLOGY

The research adopted the Modified Waterfall
Model as the Software Development Life Cycle
(SDLC) (see Figure 1) method in creating the
system “ArborWatch: A Web-Based Mapping and
Monitoring System for Conservation of Trees in
Mabalacat City.” This model is a flexible
variation of the traditional waterfall approach,
maintaining a sequential flow of phases while
allowing feedback loops and revisions when
necessary. It suited the project’s needs because
of its structured yet adaptable nature, enabling
the researchers to refine earlier stages once
implementation and testing began.

In the Requirements Phase, the researchers
initially identified the needs of CENRO and the
community, defining system features and data
requirements. The Design Phase followed, where
system architecture, interface layouts, and data
structures were planned. This transitioned into
the Implementation Phase, during which the
actual coding and development of the web-based
platform took place. The Testing Phase ensured
that all features functioned correctly, met the
ISO 25010 criteria, and aligned with project
goals. After revisions and improvements, the
system proceeded to the Deployment Phase,
where ArborWatch was made accessible for use.
By following the Modified Waterfall Model, the
researchers were able to work systematically
while maintaining the flexibility to revisit and
improve earlier phases. This approach allowed
the team to enhance the system continuously
and ensure that the final output aligned with its
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overall objectives and intended conservation
impact.

Figure 1

The Modified Waterfall Model
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The Requirement Gathering process for the
ArborWatch system involved a collaborative
effort among the researchers to collect essential
insights needed to build a reliable and effective
tree monitoring platform. The process began
with brainstorming sessions to identify the
system’s purpose, initial features, and the
specific environmental issues it aimed to
address. An interview with the target locale
helped verify the need for the system and
provided valuable input for refining and adding
features based on real community challenges.
Scholarly literature and related studies were also
reviewed to establish a strong research
foundation and determine appropriate hardware
and software requirements.

User requirements were assessed through
feedback from CENRO personnel, Biology
students from Mabalacat City College, and web
development professionals. Their insights
significantly improved ArborWatch’s mapping
functions, data organization, and user
experience.

The researchers identified the necessary
hardware, including a development computer
with an Intel Core i7-6700 processor, 16GB
RAM, and Windows 11 Pro. Essential software
tools included Visual Studio Code for coding,
Vite for front-end development, Canva for UI
design, Git and GitHub for version control, and
Vercel for deployment. These components
ensured efficient development, stable
performance, and seamless online accessibility
of the ArborWatch system.

Design

During the system design phase, the researchers
used several analysis tools and diagrams to
effectively plan and construct the ArborWatch

Testing

Operation an
Maintenanc
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system. Storyboarding was used to visualize
user interactions and outline the system’s flow,
ensuring all developers shared a wunified
understanding of the interface and processes.
Use Case Diagrams (see Figure 2) helped define
system requirements by illustrating how users
interact with core features, enabling clear
communication among developers and
stakeholders.

Figure 2
ArborWatch Use Case Diagram

X

Admin Guest User

An Entity Relationship Diagram (ERD) (see
Figure 3) was utilized to map out the system’s
data architecture, showing entities, their
attributes, and how they interact. This ensured
database accuracy, proper data organization,
and efficient management. Data Flow Diagrams
(DFDs) (see Figure 4) were also employed to
illustrate how information moves throughout the
system, clarifying inputs, processes, and
outputs for better functional design.

Lastly, a Gantt Chart was used to schedule
tasks, track progress, and manage
dependencies, helping the team stay organized
and meet deadlines. Collectively, these tools
ensured structured development, alignment with
project goals, and early detection of issues,
ultimately contributing to a functional, efficient,
and user-centered system.
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Figure 3
ArborWatch ERD

Development

During the implementation phase, the
researchers utilized a combination of hardware
and software tools to transform the ArborWatch
concept into a fully functioning web-based
mapping and monitoring system. Hardware tools
such as a mobile phone, range finder, and tape
measure supported fieldwork by enabling
accurate tree measurements and location
recording. To enhance data collection, additional
applications were used: the MyHealth app
provided location tracking to mark traversed
areas during field visits, the Timestamp app
captured geo-tagged photos with time and date
stamps for easier site verification, and Google
Lens assisted in identifying tree species to
ensure accuracy and reliability in the gathered
data.
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Figure 4
ArborWatch Data Flow Diagrams
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On the software development side, various
technologies were integrated to build a modern,
efficient, and easy-to-navigate platform. Canva
was used for designing visual elements of the
system, while Shadcn provided a Ul component
library that ensured consistency across
interfaces. The front-end development relied on
React.js, TypeScript, Vite, Tailwind CSS, Wouter,
and Recharts to create interactive pages, smooth
navigation, and visually clear graphs and
dashboards. For the backend, Firebase handled
authentication, hosting, and database
management, enabling secure and scalable
operation. Interactive mapping features were
made possible through React-Leaflet, which
allowed precise visualization of tree locations.
Git and GitHub supported version control and
collaborative coding, while Visual Studio Code
functioned as the main environment for writing
and debugging the system. Deployment was
managed through Vercel, ensuring that the
platform was accessible online and could be
updated seamlessly during development.

Through  these tools, the researchers
successfully implemented key system features,
such as the interactive tree map with filters,
condition indicators, information windows, an
announcements page, quarterly assessment
alerts, dashboards for analytical insights,
database management functions, and report
generation capabilities. This phase also involved
rigorous testing and debugging to address
potential issues before deployment. Overall, the
implementation process was essential in
building a functional, user-friendly system
aligned with the needs of the Mabalacat City
Environment and Natural Resources Office
(CENRO), ultimately supporting more efficient
and sustainable tree conservation efforts.

Reports
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Testing

Upon completing  the development  of
ArborWatch, the researchers conducted alpha
and beta testing to identify missing features,
errors, and potential system enhancements.
Survey questionnaires based on the ISO/IEC
25010 software quality standards were used to
assess functional suitability, usability,
compatibility, security, and reliability. Prior to
deployment, the questionnaires underwent
validity testing to ensure they accurately
measured the intended criteria and produced
reliable results. Preparation included defining
protocols, selecting a sample, setting objectives,
and designing questions to evaluate wuser
satisfaction and preferences. Participants were
recruited from relevant user groups, and the
surveys were administered face-to-face to collect
feedback after system use.

The researchers employed a heterogeneous
purposive sampling method to ensure diverse
perspectives. Thirty participants were selected:
five CENRO representatives, ten biology students
from Mabalacat City College, and fifteen general
users. This approach enabled the inclusion of
experts, semi-experts, and ordinary users,
ensuring comprehensive evaluation of system
functionality. Ethical standards were strictly
observed, including informed consent,
confidentiality in line with the Data Privacy Act
of 2012, and proper attribution of intellectual
property in accordance with the Cybercrime
Prevention Act of 2012.

Data were analyzed using descriptive statistics,
including frequency distribution, percentages,
mean scores, and Likert scale interpretation.
Alpha testing involved three IT experts
evaluating system functionality, usability, and
design, while beta testing collected feedback
from the broader user group. Tally sheets were
used for organized data processing. The results
provided insight into system performance, user
satisfaction, and areas needing improvement,
serving  as a  foundation for future
enhancements. This rigorous evaluation ensured
that ArborWatch is reliable, user-centered, and
capable of supporting the Mabalacat City
CENRO in effective tree monitoring and
conservation efforts.

12



Table 1: Likert Scale used by the Researchers

Response Numerical Range/ Narrative
Category Value Interval Interpretation
Strongly Agree 5 4.21-5.00 Excellent

Agree 4 3.41-4.20 Very Good
Neutral 3 2.61-3.40 Acceptable
Disagree 2 1.82-2.60 Marginal
Strongly 1 1.00-1.80 Poor

Disagree

Deployment

The ArborWatch system was deployed on a
designated server, ensuring secure and reliable
access for users in Mabalacat City. Full access
was provided to the City Environment and
Natural Resources Office (CENRO) to enable
real-time tree mapping, monitoring, and record-
keeping. Public beta testing was conducted to
gather feedback from administrators, students,
and community users, allowing the researchers
to refine system features and prepare for official
use.

Maintenance

Regular maintenance protocols were
implemented to ensure ArborWatch’s reliability
and long-term stability. System performance,
user interface interactions, and accessibility
were continuously monitored to promptly
address any issues. Feedback from users and
administrators was systematically collected to
guide improvements, optimize usability, and
enhance functionality. Periodic updates were
applied to resolve bugs, implement
enhancements, and ensure the system effectively
supports tree conservation and management in
Mabalacat City.

RESULTS

The ArborWatch website interface underwent
comprehensive alpha testing conducted by three
IT experts to evaluate its functionality and user
experience. The tests took place on September
20 and 23, 2025, at Mabalacat City College and
Skytech, Camachiles, Mabalacat City,
Pampanga, scheduled separately to
accommodate participants’ availability. Each
session included live demonstrations, hands-on
testing, question-and-answer discussions, and
the collection of expert feedback, criticisms, and
suggestions. Following the tests, the experts
completed survey questionnaires designed to
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assess the system’s performance based on ISO
25010 standards, focusing on Functional
Suitability, Performance Efficiency,
Compatibility, Usability, Reliability, and
Security. The results, detailed in Appendix H,
provided valuable insights into the system’s
functional stability, interface design, and user-
centered features, guiding refinements to
enhance usability, reliability, and overall system
performance prior to broader deployment.

Table 2: Summary of Alpha Test Results

IS025010 Criteria Mean Score Y:::ra:retation
Functional Suitability 4.29 Excellent
Performance Efficiency 3.93 Very Good
Compatibility 4.42 Excellent
Usability 4.40 Excellent
Reliability 4.39 Excellent
Security 4.47 Excellent
Overall Mean Score 4.32 Excellent

Table 3: Summary of Beta Test Results

1S025010 Criteria g{f:; Y:t'::;re tation
Functional Suitability 4.41 Excellent
Performance Efficiency 4.51 Excellent
Compatibility 4.48 Excellent
Usability 4.42 Excellent
Reliability 4.39 Excellent
Security 4.59 Excellent
Overall Mean Score 4.47 Excellent

The alpha testing of the ArborWatch platform,
evaluated using ISO 25010 standards, showed
strong performance across all criteria.
Functional Suitability scored 4.29 (“Excellent”),
indicating that core tasks such as adding,
updating, and displaying tree information were
successfully performed, with minor expert
suggestions addressed before beta testing.
Performance Efficiency received 3.93 (“Very
Good”), highlighting slight delays in map loading
and page transitions when multiple markers
were displayed. Compatibility scored 4.42
(“Excellent”), demonstrating smooth operation
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across various devices and browsers. Usability
achieved 4.40 (“Excellent”), with participants
finding the interface intuitive and easy to
navigate, alongside minor recommended
adjustments to icons and font sizes. Reliability
scored 4.39 (“Excellent”), reflecting stable system
operation, and Security rated 4.47 (“Excellent”),
confirming effective authentication, role-based
access, and database protection. Overall, the
ArborWatch interface achieved a mean score of
4.32, underscoring its functional stability, user-
centered design, and readiness for beta testing.
The beta testing of the ArborWatch platform
involved a comprehensive evaluation using
survey questionnaires completed by thirty (30)
participants  from  diverse  backgrounds,
including ten Biology students, five CENRO
personnel, and fifteen general public members.
Conducted from September 30 to October 3,
2025, the testing aimed to capture insights from
multiple perspectives to provide a well-rounded
assessment of the system. Prior to completing
the surveys, participants were given an
introduction and live demonstration of the
platform, followed by a question-and-answer
session to ensure informed feedback. The
evaluation was based on ISO 25010 standards,
assessing six key criteria: Functional Suitability,
Performance Efficiency, Compatibility, Usability,
Reliability, and Security. The survey responses
and results, presented in Appendix I, provided
detailed analysis of each criterion, offering
valuable information for identifying strengths,
areas for improvement, and guiding future
enhancements of the ArborWatch system.

The beta testing of the ArborWatch platform
demonstrated excellent performance across all
evaluated criteria, reflecting significant
improvements from the alpha phase. Functional
Suitability scored 4.41 (“Excellent”), indicating
that core features like tree addition, updates,
and map visualization were effective and user-
friendly. Performance Efficiency achieved 4.51
(“Excellent”), showing faster map loading and
smoother page transitions following
optimizations. Compatibility was rated 4.48
(“Excellent”), confirming seamless operation
across multiple devices and operating systems.
Usability scored 4.42 (“Excellent”), with users
praising the clean interface, organized
dashboard, and intuitive navigation. Reliability
remained strong at 4.39 (“Excellent”), as no
major errors were encountered during
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continuous use. Security recorded the highest
score at 4.59 (“Excellent”), reflecting enhanced
authentication measures and clear separation of
admin and guest roles. Overall, these results
highlight ArborWatch’s high-quality design,
user-centered interface, cross-platform
functionality, efficient performance, and
reliability, demonstrating its effectiveness in
meeting both administrator and end-user needs
while adhering to ISO 25010 standards.

DISCUSSION

The development of ArborWatch: A Web-Based
Mapping and Monitoring System for Tree
Conservation aimed to provide the Mabalacat
City Environment and Natural Resources Office
(CENRO) with an efficient platform to monitor
and manage urban trees. This study addressed
the limitations of current manual processes,
such as paper-based record-keeping and
physical inspections, which  constrained
CENRO’s ability to effectively track tree
locations, conditions, and conservation status.
In response, the researchers designed a user-
centered system that integrates mapping, data
management, and reporting features to support
tree  conservation efforts. Conducted in
Mabalacat City, the study involved CENRO
personnel, biology students from Mabalacat City
College, and community members. Their input
was crucial in shaping the system’s features,
ensuring ArborWatch meets the practical needs
of both administrators and end-users.
ArborWatch provides a secure and interactive
platform with features including an interactive
map, color-coded indicators for tree conditions,
and a dedicated information section detailing
tree species, status, and conservation updates.
Distinct user roles were implemented: CENRO
administrators can add, update, and delete tree
records and post announcements, while regular
users can explore published information to
foster awareness and education. The system also
supports  reporting, enabling community
members to submit tree-related concerns,
thereby  integrating  citizen input into
environmental management activities.
Evaluation results demonstrated that
ArborWatch successfully met its objectives. The
system improved data accessibility, promoted
community awareness, and strengthened
environmental management capabilities. Users
reported ease of  navigation, reliable
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functionality, and effective visualization of tree
data, highlighting the platform’s usability and
cross-platform compatibility. Moreover,
ArborWatch contributes to sustainable
development goals, particularly SDG 11
(Sustainable Cities and Communities), SDG 13
(Climate Action), SDG 15 (Life on Land), and
SDG 17 (Partnerships for the Goals), by enabling
more organized and efficient tree monitoring and
conservation strategies.

Overall, the study concluded that ArborWatch
effectively transformed tree management in
Mabalacat City. The platform provides verified
tree data, precise locations, and analytical tools
to support decision-making, while fostering
community engagement in urban tree
conservation. By  digitalizing  monitoring
processes, ArborWatch enhances CENRO’s
ability to protect trees, prevent unauthorized
removal, and respond to environmental threats.
The system underscores the importance of
technology-driven initiatives in environmental
sustainability and demonstrates a practical
approach to integrating digital solutions with
local conservation efforts, benefiting both
administrators and the wider community.
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ABSTRACT

This study presents the development of AxleSys, a real-time, web-based appointment and management
system created to address operational challenges caused by traditional manual processes in scheduling,
service tracking, inventory monitoring, and sales recording. The previous reliance on phone calls and
walk-ins led to overlapping appointments, long waiting times, lost information, and difficulty monitoring
service histories. Developed using the Modified Waterfall Model, the system includes modules for
customer appointment booking, automated reminders, inventory and sales management, service status
monitoring, administrative dashboards, and report generation. Results indicate that AxleSys reduces
scheduling errors, improves customer experience, streamlines administrative tasks, and enhances overall
operational efficiency, while its modular design supports scalability and future enhancements such as
SMS notifications, expanded analytics, and additional service features.

Keywords: AxleSys, Web-Based Appointment
and Management System, Automotive Service
Operations, Modified Waterfall Model, Inventory
and Sales Management, Service Tracking,
Scheduling System, System Scalability

INTRODUCTION

The concept of appointment scheduling

software developed as computer systems

became more accessible and sophisticated,

displacing manual methods like appointment

books. There are numerous advantages to

using an electronic appointment book. It

reduces the likelihood of duplicate reservations

and missed appointments by streamlining the

reservation process. Additionally, it provides a

single platform for managing schedules,

making it easier to access and update

information while traveling. This improves

customer happiness and efficiency because

clients may rapidly plan appointments. After-

sales services are provided by automakers

through their dealers or retailers. Retailers are

used by automakers like Toyota, Volkswagen,

BMW, and many more to provide services like

routine maintenance and other repairs (2020,

Shokouhyar).

In the digital age, traditional methods of
organizing appointments, such as using a
handwritten schedule, can greatly increase
problems. By using scheduling software, your
auto shop can maintain a clear shop calendar.
The ability to enter and examine appointment
information makes it easy to determine your

shop's daily appointment capacity based on the
difficulty of the incoming jobs. You won't
schedule follow-up appointments either
(PartsTech, 2023).

The potential of harm at an auto repair shop
cannot be ignored because many of the tools,
equipment, and even substances that employees
work with can be dangerous if not handled and
used correctly. The quality of the equipment is
very important because many of the daily duties
in these workshops require the handling of high
weights and dangerous tools, which could cause
harm or serious harm if they malfunction.
Working in an auto repair shop can be
fascinating and even fulfilling if those who
choose this career path have more financial
security and a fun, unstructured work
environment. However, it is more difficult than it
seems for owners of auto repair firms to ensure
that they take all necessary precautions to
safeguard their employees.

Beyond marketing and brand awareness, social
media has an impact on e-commerce. It serves
as a crucial platform for social commerce sales,
enabling users to locate, browse, and purchase
products without ever leaving the platform.
Features that streamline the shopping
experience, reduce barriers, and increase
conversion rates include Facebook Marketplace,
Instagram  Shopping, and TikTok Shop.
Influencer marketing and user-generated
content also have a significant influence on
consumers' purchasing decisions since people
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tend to trust the counsel of individuals they
respect and look up to.
Mabalacat City's Axle Tires and Services face
comparable operating challenges to those of its
larger rivals. The business offers reliable auto
repair and maintenance services, although at
present it primarily accepts walk-ins and phone
calls using a more traditional appointment
system. Excessive waiting times, lost bookings,
and difficulties tracking service requests are
among the inefficiencies caused by this.
Increasing client satisfaction and operational
efficiency is the aim of putting in place a real-
time appointment scheduling and tracking
system.
Objective of the Study
This study aimed to design, develop, and
evaluate AxleSys, a web-based automotive
service and tire sales management system that
integrates appointment scheduling, service
tracking, inventory management, and sales
recording into a single platform.

In line with this, the study aimed to achieve the

following specific objectives:

1. To develop and implement an appointment
and management system for Axle Tires and
Services using a structured and systematic
approach.

2. To gather relevant information and best
practices through interviews with car owners
and shop owners, reviews of textbooks and
reference materials, analysis of related
systems, and examination of previous
research on appointment management
systems.

3. The study identifies the required hardware
and software specifications, including the
use of desktop or laptop computers and
mobile devices, as well as development and
testing tools such as Visual Studio Code,
MySQL, XAMPP, Canva, and Google
Chrome.

4. It aims to design the system using standard
system analysis and modeling tools,
including system flowcharts, storyboards,
Gantt charts, and use case diagrams.

5. The system development focuses on
integrating key features such as web-based

appointment booking, check-in
functionality, automated reminders,
appointment  cancellation, accessibility

features, and mobile responsiveness.

6. The study includes system testing through
alpha testing for internal functionality and
bug detection, and beta testing involving
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staff and customers to evaluate usability
and performance.

7. Finally, the study aims to deploy the system
through a pilot implementation followed by
full deployment to ensure smooth
integration into daily operations and
effective real-world use.

METHODOLOGY

The study used the Modified Waterfall Model
(see Figure 1) to provide a structured yet flexible
development process, covering all SDLC phases
from requirements gathering to maintenance.
Operational issues in the manual scheduling
system were identified through consultations
with Axle Tire and Service Center personnel and
resolved through proper system design and
implementation. Supporting diagrams clarified
system processes, leading to the successful
development of AxleSys as a reliable and user-
friendly web-based appointment scheduling
system.

Figurel
The Modified Waterfall Model

Requirement

Gathering

System

Design j
Implementation j
Testing j
Deployment j
I

Requirements

The requirement gathering process for AxleSys
was conducted collaboratively to ensure
alignment with the operational needs of Axle Tire
and Service Center. The researchers identified
core system features through internal
discussions and gained deeper insights into
existing  scheduling problems such as
overlapping appointments, long waiting times,
and the absence of centralized workload tracking
through informal interviews with staff and
management. To strengthen the system design,
the team  analyzed related web-based
appointment systems and reviewed academic
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literature on service automation and digital
transformation. Overall, this combined approach
of stakeholder consultation and literature review
provided a solid foundation for developing a
functional, efficient, and industry-aligned
automotive service scheduling system.

Design

During the design phase, the researchers
employed structured analysis tools such as
Storyboard (see Figure 2), Use Case Diagram
(see Fugure 3), and Gantt Chart (see Figure 4) to
develop an  efficient and  user-friendly
appointment scheduling system. The Context
Diagram defined the system boundaries and
interactions with external users, while the Data
Flow Diagram detailed internal data processes
such as appointment handling, technician
assignment, and service updates. The System
Flowchart illustrated the step-by-step
operational flow of the booking and service
process. Collectively, these design tools enabled
the researchers to clearly define system
behavior, reduce potential inefficiencies, and
ensure that AxleSys would provide a streamlined
and intuitive user experience upon deployment.

Figure 2
Storyboard
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Figure 3
Use Case Diagrams

Figure 4
Gantt Chart
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Development

The deployment phase involved transferring the
AxleSys system from the development
environment to actual operational use at Axle
Tire and Service Center (see Figure 5). This
phase ensured that the system was properly
configured, functional, and ready for real-world
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implementation. The production environment
was prepared by setting up the web hosting
service, configuring the server, and installing the
required software components, including the
web server, PHP, and MySQL database. After the
environment was finalized, the system files were
uploaded to the production server and
configured to match live server settings. A live
MySQL database was created, and the finalized
database structure was deployed to support
system operations. Before full implementation, a
pilot deployment was conducted with selected
staff members to validate system functionality.
Core features such as appointment scheduling,
service management, inventory monitoring, and
sales recording were tested under actual usage
conditions. Minor issues identified during this
stage were addressed to ensure system stability.
Following the successful pilot deployment,
AxleSys was fully deployed for official use. Live
testing was performed to verify system
performance, data accuracy, and accessibility.
The system became accessible to authorized
users through standard web browsers, enabling
efficient and reliable daily operations (see Figure
0).

Figure 5
Home Page

% AxleTire Home Appointment  OurServices About  LocateUs &

Expert Tire & Service Care. Done Right, On Time.

Figure 6
Admin Dashboard Page
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Testing

The testing phase was conducted to ensure that
the AxleSys system met the specified functional
and performance requirements before and after
deployment. This phase aimed to identify errors,
verify system accuracy, and confirm that all
features operated as intended. Functional
testing was performed on the system’s core
modules, including appointment scheduling,
service tracking, inventory management, and
sales recording. Each module was tested to
validate correct data processing, proper system
responses, and accurate output generation.
Testing ensured that user inputs were correctly
handled and that system functions followed the
defined workflows. User acceptance testing was
also conducted with selected staff members of
Axle Tire and Service Center. The users
evaluated the system based on wusability,
functionality, and overall performance in a real
operating environment. Feedback gathered
during this stage was used to address minor
issues and improve system reliability. After
deployment, live testing was carried out in the
production environment to verify system
stability, accessibility, and data integrity. The
results of the testing phase confirmed that
AxleSys was reliable, functional, and ready for
continuous operational use.

Operation and Maintenance

During this phase, the system was used for daily
business operations at Axle Tire and Service
Center, including appointment scheduling,
service tracking, inventory monitoring, and sales
recording. Authorized users accessed the system
through web browsers, allowing efficient and
consistent use without the need for additional
software installation. System maintenance was
conducted to ensure continuous reliability,
security, and performance. Routine maintenance
activities included monitoring system
performance, managing user accounts, and
ensuring data accuracy through regular
database backups. Minor system updates and
corrections were applied when necessary to
address technical issues and improve system
functionality. Preventive maintenance
practices were also implemented to reduce the
risk of system failure. These included periodic
checks of server configurations, database
optimization, and security updates. Through
proper operation and maintenance procedures,
AxleSys remained stable, dependable, and
capable of supporting the ongoing operational
needs of the service center.
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RESULTS

AxleSys underwent a comprehensive evaluation
through internal Alpha Testing and real-user
Beta Testing at Axle Tires and Services. These
tests verified the system’s readiness for
deployment. The public appointment module at
axletsc.com and the admin dashboard were
tested to confirm that all functions met the
project’s requirements.

Testing confirmed that AxleSys reliably
prevented duplicate bookings, accurately
updated service status, and correctly generated
reports. Issues detected during alpha testing
were resolved, and beta testing concluded with
high acceptance ratings.

Table 1
Summary of Alpha Test Results
15025010 Criteria Mean Score Verbal Interpretation
Functional Sustainability 32 Agree
Interaction Capability 2.2 Agree
Reliability 2.6 Agree
Security 3.0 Agree
Overall Mean Score 2.75 Agree

Alpha testing results (see Table 1) supported the
ISO 25010 attribute of functional suitableness
by demonstrating that the system consistently
and accurately carries out its primary activities.
Every key module, including inventory tracking,
real-time appointment scheduling, admin-side
service administration, and report creation, was
verified to function properly under various
testing scenarios, demonstrating that the
system performs its intended function without
experiencing any functional interruptions. The
system's user interface was evaluated for
usability, responsiveness, and accessibility in
accordance with interaction capacity; testers
reported easy navigation, transparent
workflows, and intuitive design on both
customer and administrative sites.

Table 2

Summary of Beta Test Results
ISO 25010 Criteria Mean Score Verbal Interpretation
Functional Sustainability 39 Excellent
Interaction Capability 3.6 Very Good
Reliability 3.7 Excellent
Security 38 Excellent
Overall Mean Score 375 Excellent

The Axle Tires and Services location in
Mabalacat City was the site of the AxleSys beta
test. One administrator and two employees were
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questioned. The researchers personally visited
the shop during this time to do the testing and
watch how the system was used in a real-world
setting. This beta phase offered genuine insights
into how AxleSys supports procedures like
service monitoring, appointment scheduling,
inventory management, and sales recording
because it only included administrative and staff
members who frequently engage with the
system, in contrast to internal alpha testing.
Thirty (30) participants, including staff and
administrative workers, completed tasks like
documenting sales, managing inventory,
updating appointments, and tracking service
progress. They also evaluated the
responsiveness of the system on desktop and
mobile devices (see Table 2). This made it
possible for the researchers to assess the
system's accuracy, speed, stability, and
usefulness under actual workload
circumstances. The ISO 25010 standards served
as the foundation for the researcher's query,
which ultimately centered on functional
sustainability, interface capacity, reliability, and
security.

DISCUSSION

The results demonstrate that AxleSys effectively
addressed the operational problems identified in
the manual appointment and management
processes of Axle Tires and Services. The
integration of real-time scheduling and
centralized data management reduced
scheduling conflicts, minimized waiting times,
and improved service coordination. These
outcomes align with findings from related
studies on web-based appointment systems,
which report improvements in customer
satisfaction and operational efficiency. The high
evaluation scores during beta testing indicate
that the system met user expectations in terms
of functionality, usability, reliability, and
security. The application of the Modified
Waterfall Model contributed to systematic
development and thorough validation at each
stage, ensuring that system requirements were
met before deployment. One of the system’s
strengths lies in its modular and scalable
design, allowing future enhancements such as
SMS notifications, advanced analytics, and
expanded service offerings. The use of open-
source technologies also supports affordability
and maintainability, making the system suitable
for small to medium-sized service centers.
Despite its strengths, the system has limitations.
Its performance is dependent on internet
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connectivity, and it currently supports only
predefined service types available within the
platform. Additionally, users must complete
authentication procedures before accessing
system features, which may limit accessibility in
low-connectivity environments. Overall, AxleSys
demonstrates that digitizing appointment
scheduling and service management processes
provides a practical, secure, and sustainable
solution for modernizing automotive service
operations. The study confirms the system’s
viability as a long-term digital tool that enhances
efficiency, accuracy, and customer experience
while offering opportunities for future expansion.
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ABSTRACT

CrimeTrack: A Web-Based Case Information Management System for Mabalacat City Police Station was
developed to enhance the efficiency of crime reporting, incident monitoring, record management, and
information dissemination. The system was designed to assist both Philippine National Police (PNP)
personnel and the citizens of Mabalacat City by providing a centralized platform for managing crime and
incident-related information. It addresses the challenges of delayed reporting, manual record-keeping,
limited public awareness, and difficulties in accessing accurate public safety information. The system
aims to strengthen the relationship between law enforcement authorities and the community by
promoting transparency, accessibility, and efficient communication. Through its web-based platform,
users can submit incident and blotter reports, monitor case status, view crime-related information, and
access public safety resources. These features facilitate faster data collection, improve coordination
between citizens and police officers, and support timely responses to incidents. Furthermore, CrimeTrack
utilizes a centralized database that enables the secure storage, retrieval, and management of crime and
incident records. The system supports the analysis of crime patterns and trends, assisting the PNP in
making informed decisions for crime prevention and public safety strategies. Overall, the implementation
of CrimeTrack enhances operational efficiency, improves information accessibility, and contributes to
building a safer and more informed community in Mabalacat City through the effective use of web-based
technology.

Keywords: crime, web systems, incident report, Over the years, the PNP has initiated several

blotter technology-driven programs to

Modernize its services
INTRODUCTION The PNP has implemented initiatives such as the
Around the world, crime continues to evolve in Crime Information Reporting and Analysis

System (CIRAS) and electronic blotter systems to
modernize crime data management. These
efforts aim to reduce reliance on paper-based

complexity due to rapid technological
advancement, globalization, and increasing
urban populations. Criminal activities are no

longer limited to traditional offenses such as
theft, assault, or robbery; they now extend to

cybercrimes, organized syndicates, and
transnational offenses that require more
sophisticated monitoring systems. Law

enforcement agencies across the globe are
therefore increasingly turning to digital solutions
to enhance the way they record, monitor, and
respond to incidents.

In the Philippines, the Philippine National Police
(PNP) is mandated under Republic Act No. 6975,
known as the “Department of the Interior and
Local Government Act of 1990,” to ensure peace
and order, prevent crimes, and enforce laws.

reporting, enhance crime mapping, and improve
policy decision-making. Despite these
developments, many police stations still struggle
with outdated manual recording methods that
cause delays, inconsistencies, and inefficiencies
in crime reporting. With increasing demands for
faster and more reliable law enforcement
services, there is a pressing need for scalable,
web-based solutions that can be localized to
address the operational realities of specific police
stations across the country.

In the urban area of Mabalacat City, which
serves as a gateway to Clark Freeport Zone and
hosts a growing business and residential
community, maintaining peace and order is a
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priority. However, the absence of a centralized
and digitized system makes it difficult for local
police to track incident trends, generate timely
reports, and share data effectively across units.
CrimeTrack: A Web-Based Case Information
Management System for Mabalacat City Police
Station would address these gaps by digitizing
records, enhancing accessibility, and ensuring
real-time monitoring.
Objective of the Study
The general objective of this study is to design,
develop, and implement a web-based system
entitled “CrimeTrack: A Web-Based Case
Information Management System for Mabalacat
City Police Station” to improve the efficiency of
crime reporting, case management, and
information dissemination. The system aims to
support the Philippine National Police (PNP) in
Mabalacat City by providing a centralized and
accessible platform for recording, monitoring,
and analyzing crime-related data, while also
enhancing public awareness and strengthening
communication between law enforcement
authorities and the community.

In line with this, the study aimed to achieve the

following specific objectives:

1. To gather and analyze relevant literature,
studies, and related systems concerning
crime reporting, incident management,
blotter records, and case tracking to support
the development of CrimeTrack.

2. To identify the hardware and software
requirements needed for system
development, ensuring compatibility,
security, and efficient performance across
devices such as desktop, laptop, and
smartphone.

3. To design the system architecture, database
structure, and user interface (UI/UX) using
appropriate tools such as storyboard, use
case diagram, data flow diagram (DFD),
entity relationship diagram (ERD), and
Gantt chart.

4. To develop a web-based CrimeTrack system
that allows authorized PNP personnel to
manage crime reports, incident records,
blotter entries, and case information in a
centralized platform.

5. To implement secure authentication and
user verification to ensure that only
authorized users can access and submit
sensitive reports such as blotter and
incident reports, along with efficient search
and case tracking features.

6. To test and evaluate the system using
ISO/IEC 25010 standards and a researcher-
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made survey tool to assess its functionality,
usability, reliability, security, and overall
performance.

7. To deploy the system using a web hosting
platform called Hostinger, allowing the
system domain called “pnpmabalacat.online”
accessibility anytime and anywhere with an
internet connection.

METHODOLOGY

The researchers adopted the Modified Waterfall
Model (see Figure 1) as the Software
Development Life Cycle (SDLC) methodology in
developing the system due to its structured and
sequential approach, which ensures that each
phase is completed before moving to the next.

Figurel
Modified Waterfall Model
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Gathering i
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Operation anc
Maintenance
Requirements

During the first stage, the project's vision and
scope are established. The team works together
with stakeholders to detail project objectives,
recognize possible obstacles, and establish
overall goals. Thorough planning is conducted at
the start of each sprint, where the team divides
the project into smaller, more manageable tasks
and develops a prioritized backlog. Tasks are
allocated according to their priority and
complexity.

The researchers identified and evaluated the
necessary hardware specifications (see Table 1)
to ensure that the CrimeTrack operates
efficiently, securely, and reliably. These
specifications were selected to provide a stable
and high-performance environment for both
system development and deployment. By
carefully determining the appropriate hardware
and software requirements, the researchers
ensured that the system could effectively
manage important functions such as crime and
incident reporting, case tracking, record
retrieval, user authentication, and report
generation without performance issues. This
assessment of system requirements contributed
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to the system’s stability, responsiveness, and
overall user experience for both police personnel
and authorized users.

Table 1
Hardware Specifications

Component Specification

Processor Ryzen 7 5700 Processor Ryzen 7 5700

Memory 16 GB Memory 16 GB

Video Card 6 GB GTX 1660 SUPER Video Card 6 GB GTX 1660
SUPER

Hard Disk/ Solid State Drive M.2 1 TB  Hard Disk/ Solid State Drive M.2
1TB

Processor Ryzen 7 5700 Processor Ryzen 7 5700

Design

The design of the system wutilized tools like
Storyboard, Conceptual Framework (see Figure
2), Use Case Diagram (see Figure 3), Data Flow
Diagram (see Figure 4), and Entity Relationship
Diagram (ERD) (see Figure 5) to depict the user
interface, features, and workflows. These tools
offered organization and transparency,
facilitating efficient project management and
guaranteeing consistency with user
requirements.

The system covers functionalities such as
encoding and management of case details,
including crime type, date and time, location,
persons involved, case status, and assigned
officer. It also includes user authentication and
access control, ensuring that only verified users
can access sensitive features such as incident
and blotter reporting. The system allows users to
submit detailed incident reports, which are then
validated by authorized personnel before being
processed. A search and filtering function is also
integrated to allow quick retrieval of records and
support analysis of crime trends based on time
and location.

Development

The system includes an admin dashboard that
allows authorized personnel to manage crime
and incident records, monitor case statuses,
verify user accounts, and generate reports
efficiently. The platform is also designed to be
responsive and accessible on both desktop and
mobile browsers to improve usability and
accessibility for users. Furthermore, the system
provides authorized PNP personnel with the
capability to review submitted incident reports,
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monitor ongoing cases, and analyze crime-
related data through graphical summaries and
searchable records.

Figure 2
Conceptual Framework
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Figure 3
Use Case Diagram
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Figure 4
Data Flow Diagram

Data Flow Diagram Level 0

Blotter Report Update Blotter Repart Status

o |

Account Activated Admin/Superadmin

]

CrimeTrack

Blotter Report Status Blotter Report

Incident Repert Statws Incident Report

24



Figure 5
Entity Relationship Diagram (ERD)
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During the development phase, the web-based
application was built according to the planned
design specifications (see Figure 6). The
developers implemented the core system
features, including crime and incident reporting,
blotter record management, user authentication,
real-time case tracking, and data retrieval
functionalities (see Figure 7). Search and
filtering features were also integrated to allow
quick access to specific records such as case
number, type of crime, persons involved,
location, and case status. Additionally, graphical
charts and statistical summaries were developed
to support crime trend analysis and improve
decision-making processes.

Figure 6
Home Page

PUBLIC SAFETY TIPS & GUIDELINES

Crime Prevention Tips Republic Act (RA) 8353 Stop Terrorism
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The development phase followed industry-
standard practices to ensure system
maintainability, scalability, security, and
performance optimization. Development tools
such as XAMPP were utilized to provide a local
server environment for PHP and MySQL
development, while Visual Studio Code served as
the primary code editor for coding and
debugging. GitHub was used for version control
and project collaboration, and Hostinger served
as the web hosting platform for deployment and
testing. These technologies contributed to the
smooth development, testing, and
implementation of the system.

Figure 7
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Testing

The CrimeTrack system went through a testing
and evaluation process to make sure it worked
well, was easy to use, and was reliable. Three (3)
Alpha Testers who are IT experts tested it first
and gave feedback on its design and
performance. The system was also tested by
thirty (30) users, known as Beta testers. They
helped find areas that needed improvement and
confirmed the system's features for all types of
users. The testing was done using the ISO
25010 software quality standards. Functional
Suitability, Performance Efficiency,
Compatibility, Usability, Reliability, Security,
Maintainability, and Portability The goal was to
ensure that CrimeTrack met quality standards
and worked efficiently. The CrimeTrack system
was tested to make sure it was suitable for its
users. CrimeTrack was evaluated to confirm its
performance. The testing process helped to
identify areas for improvement in CrimeTrack.
The survey took place in Mabalacat City,
Pampanga, between December 2025 and
February 2026. Before filling out the forms,
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participants received a brief orientation on how
to correctly answer the survey form. To ensure
clarity and comprehension, instructions were
provided in the language familiar to the
respondents.

Table 2
Summary of Alpha Test Result
Alpha Test Overall Score

Criteria Weighted Interpretation
Mean

Functional Suitability 3.83 Very Good
Performance Efficiency 3.66 Very Good
Compatibility 3.99 Very Good
Usability 4.13 Very Good
Reliability 4.19 Very Good
Security 3.86 Very Good
Maintainability 4.12 Very Good
Portability 3.44 Very Good
Overall mean 3.90 Very Good

Table 3
Summary of Beta Test Results

Criteria Weighted Interpretation
Mean
Functional Suitability 4.02 Very Good
Performance Efficiency 3.92 Very Good
Compatibility 3.98 Very Good
Usability 3.95 Very Good
Reliability 4.08 Very Good
Security 3.76 Very Good
Overall mean 3.95 Very Good

The mean refers to the average value used to
determine the overall performance of the system
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based on the Alpha Testing results (see Table 2).
The study obtained an overall weighted mean of
3.90, interpreted as “Very Good,” indicating that
the system performed well during the initial
evaluation phase under the ISO/IEC 25010
standards.

Among the criteria, Reliability received the
highest score of 4.19, followed by Usability (4.13)
and Maintainability (4.12), all rated as “Very
Good.” Other criteria such as Compatibility,
Security, Functional Suitability, and
Performance Efficiency also received “Very Good”
ratings.

Overall, the results show that the system is
functional, stable, and acceptable for further
testing and improvement.

Based on the results shown in Table 3, the
system obtained an overall weighted mean of
3.95, interpreted as “Very Good.” Among the
criteria, Reliability received the highest rating of
4.08, followed by Functional Suitability (4.02)
and Compatibility (3.98). The remaining criteria,
including Usability, Performance Efficiency, and
Security, also received “Very Good”
interpretations.

Overall, the results indicate that the system
performed well during beta testing and met user
expectations in terms of functionality, stability,
and usability. These findings confirm that the
system is acceptable for deployment and is
capable of supporting efficient crime and
incident information management for the PNP in
Mabalacat City.

DISCUSSION

The deployment phase marked the successful
implementation and release of the Web-Based
Crime and Incident Information Management
System for the Philippine National Police (PNP)
in Mabalacat City into a live and fully functional
environment. The system was deployed using a
reliable web hosting service through Hostinger,
ensuring that it is accessible, stable, and secure
for authorized users. The official domain of the
system, https://pnpmabalacat.online, serves as
the central platform where police personnel and
authorized users can access, manage, and
utilize the system’s features for crime and
incident reporting, record management, and
case monitoring.

During this phase, the researchers ensured that
all system components were properly transferred
from the local development environment to the
live server. This included the migration of the
database, configuration of server settings,
integration of security protocols, and final
system testing to confirm that all functionalities
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were working correctly in the production
environment. Security measures such as data
encryption, secure login authentication, and
controlled user access were implemented to
protect sensitive information and ensure the
integrity of crime and incident records.

The deployment also included setting up regular
backup procedures to prevent data loss and
maintain system reliability. These backups
ensure that all records can be restored in case of
system failure or unexpected errors. In addition,
server monitoring tools were utilized to track
system performance, detect potential issues, and
maintain smooth operation of the platform.

The transition from a local development setup to
a live web-based system significantly improved
accessibility and usability. Users are now able to
access the system anytime and anywhere,
provided they have internet connectivity and
proper authorization. This flexibility allows the
PNP personnel in Mabalacat City to efficiently
encode, update, and retrieve crime and incident
data in real time, improving response time and
decision-making processes.

Overall, the deployment phase successfully
fulfilled the primary objective of the study, which
is to enhance the digital operations of the PNP
Mabalacat City through a centralized, secure,
and efficient web-based system. The live
implementation of the system represents a major
step toward modernizing crime and incident
management, promoting faster data processing,
improved transparency, and more effective law
enforcement service.
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ABSTRACT

This study presents EmurgenTrack, a web and mobile-based emergency reporting and response system
developed for the City Disaster Risk Reduction and Management Office (CDRRMO) of Mabalacat City. The
system addresses challenges caused by manual documentation and fragmented reporting channels by
providing a centralized platform for incident reporting, real-time coordination, and information
dissemination. Developed using the Modified Waterfall Model and implemented with React, React Native,
Firebase, and Google Maps, the system underwent alpha and beta testing with residents, responders, and
IT experts. Evaluation based on ISO 25010 standards yielded high ratings in functionality, usability,
security, performance, and overall user experience, demonstrating EmurgenTrack’s effectiveness in

improving emergency response efficiency and community preparedness in Mabalacat City.

Keywords: Emergency reporting system, Web
and mobile application, Community-based
emergency response, Emergency management,
Disaster preparedness, CDRRMO

INTRODUCTION

Emergency situations require fast reporting,
accurate information, and coordinated response
to minimize loss of life and property. In
Mabalacat City, Pampanga, the City Disaster
Risk Reduction and Management Office
(CDRRMO) serves as the primary agency
responsible for disaster preparedness, response,
and recovery. Despite the availability of mobile
devices and internet connectivity, emergency
reporting in the city is still carried out through
fragmented channels such as phone calls, text
messages, social media platforms, radios, and
walk-in reports. This fragmented approach often
results in delayed responses, unorganized
documentation, limited situational awareness,
and difficulty in tracking incidents in real time.
With the advancement of web and mobile
technologies, many local government units have
started adopting digital emergency management
systems to improve communication and
coordination between communities and
responders. These systems have proven effective
in centralizing incident reporting, enhancing
response time, and supporting data-driven
decision-making. However, Mabalacat City lacks
a localized, integrated emergency system
specifically designed to support the operational
needs of its CDRRMO and the reporting needs of
its residents.

To address these challenges, this study
developed EmurgenTrack, a web and mobile-

based community emergency system for the
CDRRMO of Mabalacat City. The system aims to
provide a centralized platform where residents
can report emergencies using GPS-based
location tracking and multimedia attachments,
while responders and administrators can
monitor, manage, and analyze incidents in real
time. Through EmurgenTrack, the study seeks
to enhance community participation, improve
emergency coordination, and strengthen disaster
preparedness in Mabalacat City.

Objective of the Study

The study aimed to develop a mobile app and
web-based application entitled “EmurgenTrack:
A Web and Mobile-Based Community Emergency
System for the CDRRMO of Mabalacat City” to
enhance community-based emergency
operations through the City Disaster Risk
Reduction and Management Office (CDRRMO) in
Mabalacat City.

In line with this, the study aimed to achieve the
following specific objectives:

1. To conduct requirement gathering through
interviews, document analysis, and review of
related literature and systems with CDRRMO
personnel and community representatives.

2. To identify and specify the software and
hardware requirements necessary for the
development and implementation of the
EmurgenTrack system.

3. To design the EmurgenTrack system using
storyboards, wireframes, use-case diagrams,
and data flow diagrams to ensure usability,
functionality, and accessibility.

4. To develop the system with core features for
incident reporting, real-time alerts, incident
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management, responder coordination, and
resource monitoring.

5. To test and evaluate the system using ISO
25010 standards to ensure compliance with
international software quality requirements.

6. To deploy the EmurgenTrack system within
the Mabalacat City CDRRMO and the local
community.

By achieving these objectives, the study
introduced a centralized, technology-driven
solution that enhanced incident reporting,
responder  coordination, and emergency
management in Mabalacat City. Furthermore,
the EmurgenTrack system demonstrated its
potential to serve as a scalable model for other
communities seeking to strengthen disaster
preparedness and response through innovative,
community-based digital platforms.

METHODOLOGY

The study followed the Software Development
Life Cycle (SDLC) using the Modified Waterfall
Model. This model was appropriate for
structured systems such as EmurgenTrack,
which required clear documentation,
stakeholder collaboration, and phased
deliverables. The SDLC approach, together with
analysis diagrams and data collection tools,
guided the researchers throughout the
development of the system and application. The
SDLC involved sequential steps such as
gathering requirements, designing the system,
implementing the code, conducting testing,
deploying the software, and carrying out
maintenance activities. This structured yet
flexible approach ensured that the system met
the operational needs of Mabalacat City’s
CDRRMO while maintaining a systematic and
organized development process.

Figure 1
Modified Waterfall Model
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development of EmurgenTrack: A Web and
Mobile-Based Community Emergency System for
the CDRRMO of Mabalacat City. This phase
involved interviews, observations, and
consultations with CDRRMO personnel and
selected community members to identify the
system’s functional and non-functional
requirements. The findings ensured that the
system aligns with the operational needs of the
CDRRMO and the usability expectations of end
users. EmurgenTrack was designed to support
emergency report submission, real-time data
synchronization, notifications, mapping, and
analytics through both web and mobile
platforms. The study also identified the
necessary hardware and software requirements
to ensure smooth development, deployment, and
testing, including compatible computing devices,
stable internet connectivity, and modern
development tools and frameworks such as
React, React Native, Firebase, mapping APIs,
and cloud deployment services to support
system functionality, performance, and
scalability.

Figure 2
Use Case Diagram

Design

During the design phase, the researchers
utilized various visual and analytical tools to
model the structure, functionality, and user
interactions of the EmurgenTrack system. These
tools included the storyboard, wireframe, use
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case diagram (see Figure 2), entity relationship
diagram (ERD) (see Figure 3), data flow diagram
(DFD) (see Figure 4), flowchart, and Gantt chart,
each serving a specific role in defining the
system  architecture and workflow. The
storyboard and wireframe illustrated user
navigation and interface layout for both web and
mobile platforms, ensuring usability and
intuitive design. Use case diagrams identified
key user roles and system interactions, while the
ERD and DFD established a clear and secure
database structure and data processing flow
essential for real-time emergency response.
Flowcharts detailed the logical sequence of core
system operations, and the Gantt chart guided
project scheduling and task management.
Collectively, these design tools ensured
alignment with the operational requirements of
the CDRRMO, user needs of the community, and
project timelines, providing a solid foundation
for the successful development of the
EmurgenTrack system.

Figure 2
Use Case Diagram
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Figure 3
Data Flow Diagram
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visualization features were integrated using
Leaflet, Google Maps API, and Recharts to
support incident location tracking and data
analytics. The mobile applications for residents
and responders were developed using React
Native and Expo, enabling cross-platform
deployment and features such as incident
reporting, real-time location sharing, and alert
notifications. Firebase was utilized across both
platforms to provide real-time database
synchronization, cloud storage, user
authentication, and push notifications. The
system was deployed through Vercel, ensuring
reliable hosting and continuous deployment,
while the mobile application was made available
to Android users via the Google Play Store.
Overall, the implementation successfully
integrated these technologies to deliver a
functional, scalable, and reliable emergency
management system that supports the
operational needs of the CDRRMO and enhances
public safety in Mabalacat City.

Testing

The EmurgenTrack system underwent a
comprehensive testing and evaluation process
that included unit, integration, system, alpha,
and beta testing to ensure functionality,
reliability, and readiness for deployment.
Individual system components such as incident
reporting, user authentication, GPS-based
tracking, notifications, and the administrative
dashboard were first validated through wunit
testing, followed by integration testing to confirm
proper interaction between web and mobile
modules. System testing was then conducted
across different devices and network conditions
to assess performance, responsiveness, and
usability in real-world scenarios. Alpha testing
involved selected IT professionals, while beta
testing included residents of Mabalacat City and
CDRRMO personnel, using  convenience
sampling to gather practical and relevant
feedback. Evaluation data were collected using a
validated survey instrument based on the ISO
25010 Software Product Quality Model, covering
key attributes such as functional suitability,
usability, security, performance, and scalability.
Ethical standards were strictly observed
through informed consent, data privacy
compliance under RA 10173, and adherence to
research integrity principles. Data gathered from
testing were analyzed using descriptive
statistical =~ methods, including frequency
distribution, percentage, weighted mean, and a
five-point Likert scale (see Table 1), to interpret
user feedback and assess system quality. The
results confirmed that EmurgenTrack met its
intended objectives and complied with ISO
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25010 standards, demonstrating its
effectiveness in improving community-based
emergency reporting, coordination, and response
efficiency in Mabalacat City.

Table 1
The 5-point Likert Scale — level of agreement

Response Category Numerical Value Range Verbal
Interpretation
Strongly Agree 5 421-500 Highly Effective
Agree 4 3.41-420 Effective
Neutral 3 261-340 Moderately Effective
Disagree 2 1.81-2.60 Ineffective
Strongly Disagree 1 1.00-180  Critically Ineffective
Deployment

Following the successful completion of testing,
the EmurgenTrack system was deployed to its
designated hosting environment and
transitioned into  the operational and
maintenance phase (see Figure 4). The platform
was made accessible to target users, including
community members and CDRRMO personnel,
allowing full adoption for emergency reporting
and response coordination. During deployment,
system performance and operational activities
were continuously monitored to ensure
reliability and proper functionality. Routine
maintenance was conducted to address
technical issues, apply system updates, and
implement security patches, while user feedback
was reviewed to identify areas for improvement.
These activities ensured data integrity, system
security, and sustained performance, allowing
EmurgenTrack to remain responsive and aligned
with the evolving needs of emergency response
and disaster preparedness operations in
Mabalacat City.

Figure 4
EmurgenTrack system
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RESULTS

The Alpha and Beta testing phases were two
critical stages in the evaluation process that
ensured the system’s quality, performance, and
dependability. During the Alpha testing phase,
the researchers conducted an internal
assessment focused on  verifying core
functionalities, identifying bugs, and validating
whether the system met its intended
requirements. This phase adhered to the ISO
25010 quality standards, which emphasize
Functional Suitability, Compatibility, Usability
(Interaction Capability), Security, Security &
Trust, Maintainability & Scalability, Adaptability
& Accessibility, Performance & Real-world
Usefulness. The evaluation during this stage was
primarily performed by the development team to
ensure that all modules, interfaces, and data
processes were functioning according to design
specifications.

The Beta testing phase followed once the system
reached a stable version and was ready for real-
user interaction. It involved selected participants
from the intended wuser group to test the
system under realistic operating conditions.
This

phase aimed to gather feedback on wuser
experience, assess performance consistency, and
ensure that the system operated securely and
efficiently across  different devices and
environments. The insights obtained from both
testing phases provided a comprehensive
understanding of the system’s strengths and
areas for improvement, forming the foundation
for refining its overall functionality, usability,
and reliability.

The Alpha Test results (see Table 2) indicate that
the EmurgenTrack system delivered highly
effective performance based on the ISO 25010
software quality criteria, achieving an overall
weighted mean of 4.73, verbally interpreted as
“Highly Effective.” Among the evaluated criteria,
Usability (Interaction Capability) (4.85) received
the highest score, showing that users found the
interface intuitive, smooth, and easy to navigate
during the initial testing phase. High scores in
Functional Suitability (4.80) and Reliability &
Performance Efficiency (4.75) confirm that the
system consistently performed its intended
functions and operated efficiently during use.
Likewise, strong ratings in Security (4.70)
demonstrate that the system’s protective
measures were dependable, ensuring user data
safety throughout the testing process.
Maintainability & Scalability (4.65) also reflected
the system’s ability to adapt, improve, and
remain stable as requirements evolve. Overall,
these results show that the EmurgenTrack
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system achieved a reliable, secure, and user-
centered performance during the alpha testing
stage, demonstrating strong compliance with
ISO 25010 standards and effectively meeting
early user requirements.

Table 2

Overall Evaluation Results - Alpha Test
Summary

ISO 25010 Criteria Mean Score Verbal Interpretation
Functional Suitability 4.80 Highly Effective
Compatibility 4.60 Highly Effective
Reliability & Performance Efficiency  4.75 Highly Effective
Usability (Interaction Capability) 4.85 Highly Effective
Security 4.70 Highly Effective
Maintainability & Scalability 4.65 Highly Effective
Overall Weighted Mean 4.73 Highly Effective

The Beta Test results (see Table 3) demonstrate
that the EmurgenTrack system performed
exceptionally well based on the ISO 25010
software quality criteria, achieving an overall
weighted mean of 4.67, verbally interpreted as
“Highly Effective.” Among the evaluated criteria,
Function Suitability (4.79) received the highest
score, confirming that the system effectively
performs its intended functions in real-world use.
High ratings in Usability (4.62) and Adaptability
& Accessibility (4.72) indicate that users found
the interface intuitive, responsive, and
accessible across various situations. Likewise,
strong scores in Security (4.62) and Reliability &
Performance Efficiency (4.57) highlight the
system’s dependable, stable, and secure
operation. Overall, these findings affirm that
EmurgenTrack delivers a user- centered, reliable,
and efficient experience, demonstrating strong
compliance with ISO 25010 standards and
effectively meeting the needs of community
users.

Table 3
Overall Evaluation Results — Beta Test Residents
(30 Respondents)

IS0 25010 Criteria Mean Score Verbal Interpretation
Function Suitability 4.79 Highly Effective
Usability (Interaction Capability) 4.62 Highly Effective

Performance & Real-world Usefulness ~ 4.57 Highly Effective

Security & Trust 4.62 Highly Effective
Adaptability & Accessibility 4.72 Highly Effective
Overall Weighted Mean 4.67 Highly Effective

A separate assessment was conducted with five
CDRRMO personnel, who evaluated the system
using criteria tailored to its operational and
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technical needs. The group recorded an overall
weighted mean of 4.62 (see Table 4), also
verbally interpreted as “Highly Effective.”
Function Suitability achieved the highest score
(4.84), indicating strong alignment between
system functionality and emergency
management workflows. Performance & Real-
World Usefulness (4.64) confirmed that the
system can support emergency response tasks
and enhance field operations. High scores in
Usability (4.56) and Security & Trust (4.56)
further validated the system’s intuitive design
and secure handling of sensitive data.
Adaptability &  Accessibility (4.48) also
performed well, confirming that the system is
flexible enough to support various operational
settings.

Table 4

Overall Evaluation Results — Beta Test CDRRMO
Personnel (5 Respondents)

IS0 25010 Criteria Mean Score  Verbal Interpretation

Function Suitability 4.84 Highly Effective

Usability (Interaction Capability) 4.56 Highly Effective

Performance & Real-world Usefulness 4.64 Highly Effective

Security & Trust 4.56 Highly Effective
Adaptability & Accessibility 448 Highly Effective
Overall Weighted Mean 4.62 Highly Effective
DISCUSSION

The development of EmurgenTrack: A Web and
Mobile-Based Community Emergency System for
the CDRRMO of Mabalacat City aimed to provide
an efficient digital platform that enhances
emergency reporting, coordination, and response
within the community. The study addressed
existing challenges in emergency management,
such as delayed incident reporting, fragmented
communication, and limited real-time
situational awareness between residents and
emergency responders. In response, the
researchers designed a wuser-centered system
that integrates real-time reporting, GPS-based
tracking, alert broadcasting, and centralized
monitoring to support effective disaster risk
reduction and emergency response operations.

Results from the Alpha and Beta testing phases
showed that EmurgenTrack consistently
achieved Highly Effective ratings across all ISO
25010 criteria. High evaluations in functional
suitability, usability, security, and performance
indicate that the system effectively performs its
intended functions and is accessible to both
community users and emergency management
personnel. Feedback from residents and
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CDRRMO personnel further confirmed the
system’s reliability, operational relevance, and
readiness for real-world deployment.

In relation to the sustainable development goals,
EmurgenTrack supports SDG 3 (Good Health
and Well-being), SDG 9 (Industry, Innovation,
and Infrastructure), SDG 11 (Sustainable Cities
and Communities), and SDG 13 (Climate
Action). Overall, the findings demonstrate that
EmurgenTrack successfully met its objectives
and provides a reliable, technology-driven
solution that enhances public safety and
disaster risk management in Mabalacat City.
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ABSTRACT

FitSecure: Online Management System with Biometric Secured Locker Services for Rooftop Fitness Gym
addresses operational inefficiencies and security issues commonly encountered in fitness facilities,
particularly problems related to locker misuse, lost keys, forgotten PINs, and unauthorized access. The
system integrates an online gym management platform with an IoT-based biometric fingerprint locker to
enhance security, efficiency, and user convenience. The study aimed to design, develop, and evaluate a
prototype system capable of managing gym operations while providing secure locker access through
fingerprint authentication. The Software Development Life Cycle (SDLC) using a modified waterfall model
guided system development. Alpha and beta testing were conducted, and system performance was
evaluated using ISO 25010 quality standards. Results indicated high levels of functional suitability,
usability, security, and reliability. FitSecure improved locker security, streamlined administrative
tasks, and enhanced user experience, contributing to safer and more efficient gym operations while
supporting Sustainable Development Goals related to health, innovation, and productivity.

Keywords: Gym Management System, Biometric
Security, Smart Locker, IoT, Fingerprint
Authentication.

INTRODUCTION

Maintaining physical and mental well-being has
become increasingly important in modern
society, and gyms play a vital role in promoting
healthy lifestyles. Regular physical activity
reduces the risk of chronic illnesses and
improves mental health by alleviating stress and
anxiety. Gyms also serve as social spaces that
encourage motivation and personal development
among members (Anytime Fitness, 2025). As the
fitness industry continues to evolve, the
integration of technology has become essential
in improving operational efficiency and member
satisfaction. Gym management  systems
automate processes such as membership
tracking, scheduling, and billing, enabling gym
owners to focus on service quality and business
growth (GymMaster, 2022). Despite these
advancements, securityconcerns— particularly
regarding locker usage—remain prevalent in
many fitness facilities. Traditional locker
systems that rely on keys or PIN codes are prone
to problems such as lost keys, forgotten
combinations, and unauthorized access. These
issues were observed at the Rooftop Fitness Gym
located along Dau MacArthur Highway, where

members reported missing personal belongings
and improper locker usage. Biometric locker
systems, which utilize fingerprint
authentication, provide a more secure and user-
friendly alternative by ensuring that only
authorized users can access assigned lockers
(LocketGo, 2023).This study introduces
FitSecure: Online Management System with
Biometric Secured Locker Services for Rooftop
Fitness Gym. The project aims to integrate a
web- based gym management system with a
fingerprint-secured locker solution to address
operational inefficiencies and security concerns.
By combining automation, biometric
authentication, and real-time monitoring,
FitSecure seeks to enhance safety, efficiency,
and overall user experience.

General Objective

To develop FitSecure: Online Management
System with Biometric Secured Locker Services
for a rooftop fitness gym, enhancing
accessibility, ensuring secure locker usage,

streamlining  staff management, and
providing real-time member monitoring to
improve  efficiency, security, and user

convenience.
Specific Objectives
e Collect data from gym members and
existing systems to guide development.
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¢ Identify necessary hardware (ESP32,
AS608 Fingerprint Sensor, LCD, Relay
Module, PCB, etc.) and software tools
(VS Code, Arduino IDE, MySQL).

e Design the system using diagrams like
Flowcharts, Block Diagrams, and Circuit
Diagrams.

¢ Develop features including:

¢ Fingerprint-based keyless access with
manual backup

e User activity logging

e Multi-user access with time limits

e Web-based remote monitoring and
notifications

¢ Conduct Alpha and Beta Testing to
ensure reliable functionality.

e Evaluate performance using ISO 25010
standards, covering functionality,
efficiency, usability, reliability, security,
maintainability, and portability.

METHODOLOGY

The development of FitSecure followed the
Software Development Life Cycle (SDLC) using a
modified waterfall model (see Fifure 1) to ensure
systematic planning, design, implementation,
and evaluation.

Figure 1
Modified Waterfall Model
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Requirements Gathering

Data were collected through interviews and
observations involving gym members and staff of
Rooftop Fitness Gym. The objective was to
identify existing problems in locker usage,
membership management, and administrative
operations. Findings revealed frequent issues
such as lost locker keys, forgotten PINs, manual
record-keeping errors, and lack of centralized
information dissemination.

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

System Design

System architecture and processes were
illustrated using flowchart (see Figure 2), block
diagram (see Figure 3), and circuit diagram (see
Figure 4). The biometric locker component was
designed using hardware components such as
the ESP32 Dev Board, AS608 Fingerprint
Sensor, LCD Display, Relay Module, jumper
wires, and PCB. The online management system
was structured into two interfaces: the admin
panel and the user interface.

Figure 2
Flowchart
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Figure 3
Block Diagram
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Implementation

The system was developed using Visual Studio
Code and Arduino IDE for programming, with
MySQL as the database management system.
The admin interface enables inventory and sales
management, real-time activity monitoring,
fingerprint registration, manual locker override,
and announcement posting. The user interface
provides features such as locker subscription,
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locker access, weight tracking, trainer
information, and nutritional tips. Fingerprint
authentication enables keyless locker access
with a manual key backup for emergency use.

Figure 4
Circuit Diagram
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Testing

Alpha and beta testing were conducted to assess
system functionality and reliability. Alpha
testing involved IT experts evaluating system
performance and security, while beta testing
included selected gym users. The system was
evaluated using ISO 25010 quality standards,
focusing on functional suitability, usability,
performance efficiency, compatibility,reliability,
security, maintainability, and portability.

RESULTS

Testing results demonstrated that FitSecure
performed effectively across all evaluation
criteria. Alpha and beta testing showed high
ratings in functional suitability,
Compatibility, Interaction Capability, usability,
and security, confirming that the system met its
intended objectives (see Table 1). The biometric
locker system successfully prevented
unauthorized  access, while the online
management platform reduced manual workload
and improved information accuracy. The
prototype supported up to forty registered users,
with twelve to fifteen participants involved in
testing. Despite having only four physical
lockers, the system efficiently regulated locker
access through time limits and availability
monitoring. Overall findings indicate that
FitSecure enhanced operational efficiency,
security, and user satisfaction within the gym
environment.
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Table 1
Summary of Alpha and Beta Test Result

15025010 Mean Score Verbal Mean Score Verbal
Criteria (Alpha Test) | Interpretation | (Beta Test) Interpretation
(Alpha Test) (Beta Test)
Functional 4 Excellent 345 Very Good
Suitability
Conpatibility 4 Excellent 339 Excellent
Interaction 4 Excellent 347 Very Good
Capability
Secunity 4 Excellent 3.50 Excellent
Usability 4 Excellent 34 Very Good
Overall Mean 4 Excellent 350 Excellent
Score

The thorough evaluation findings for the
physical project and website’s Alpha and Beta
tests, focusing on the relevant ISO 25010
standards, are displayed in the table and list.
Security (3.50) and Compatibility (3.59), these
two criteria got the same score and the highest
rating from both alpha and beta test result,
which actively demonstrate that, the safeguard
and compatibility in every type of device was
absolute great. Ll. Functional Suitability (3.45)
was the next because of its unique features. It
suits every variant of situation. Lll.Interaction
Capability (3.47) and Usability (3.44), when it
comes in Interaction capability, user experience
meets their expectation, having a workable and
related project in their daily lifestyle really helps
the user. On the other side, based on the table’s
markings, usability also got an exceptional
rating of

3.44. This rating clearly states that all the user
of the project really likes it and very convenient
in their lives. Nevertheless, the overall score
indicated that this project could live by itself
with all the suggestions and feedback of every
alpha and beta that tested it. The verbal
interpretation was excellent, showcasing the
project’s continuous improvements and
adherence to ISO 25010 standards.

DISCUSSION

The results demonstrate that integrating
biometric security with an online gym
management system effectively addresses
common locker-related and administrative
issues. Fingerprint-based authentication
eliminated problems associated with physical
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keys and PIN codes, while automated monitoring
improved accountability and fair locker usage.
The system aligns with Sustainable Development
Goals, particularly SDG 3 (Good Health and
Well-Being) by promoting a safe fitness
environment, SDG 8 (Decent Work and
Economic Growth) through operational
efficiency, and SDG 9 (Industry, Innovation, and
Infrastructure) via the adoption of modern digital
technologies. Although the prototype was limited
in scale, its performance confirms the feasibility
of expanding the system for larger deployments.
Scope and Limitations
The FitSecure: Online Management System with
Biometric Secured Locker Services is designed to
improve gym operations and user experience
while aligning with SDGs 3 (Health), 8
(Economic Growth), and 9 (Innovation). It
provides secure biometric lockers, real-time
monitoring, and a centralized online platform
with two interfaces:
O Admin side: Manages sales, inventory,
activity logs, locker overrides, fingerprint
registration, and announcements.
O User/browser side: Offers locker access,
subscriptions, weight tracking, trainer info, and
nutritional tips.
The prototype supports up to 40 subscribers,
with 12-15 sample wusers participating in
evaluation. Only four physical lockers are
available, limiting simultaneous use. Each user
can register up to three fingerprints, access
lockers once per day for two hours, and must
wait 10-12 hours before reusing.
The study focuses on prototype development and
assessment, not full commercial deployment. It
uses fingerprint authentication only and
excludes technologies like RFID, facial
recognition, or mobile apps, as well as broader
gym management features (e.g., payroll, CCTV,
or equipment automation). Evaluation
emphasizes user experience, security, and locker
management, with a limited sample that does
not reflect the entire gym population.

CONCLUSIONS

The study successfully developed and evaluated
FitSecure: Online Management System with
Biometric Secured Locker Services for Rooftop
Fitness Gym. The system improved locker
security, streamlined gym operations, and
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enhanced user convenience through biometric
authentication and automation. FitSecure
demonstrates how IoT and web-based
technologies can be effectively applied to address
real-world challenges in fitness facility
management. Future enhancements may
include mobile application integration, support
for additional biometric modalities, and
scalability for full commercial deployment.
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ABSTRACT

This study presents GradWay, a web-based Capstone Management System developed for the Bachelor of
Science in Information Technology (BSIT) program at Mabalacat City College, aligned with Sustainable
Development Goals (SDGs) 4, 9, and 16. The system digitalizes and streamlines capstone processes such
as defense scheduling, adviser and panel assignment, consultation tracking, document submission,
progress monitoring, and rubric-based grade computation to enhance efficiency, transparency, and
coordination among students, advisers, and teachers. It was developed using the Modified Waterfall Model
of the SDLC with technologies such as React.js, React Router, Tailwind CSS, TypeScript, and Firebase to
ensure a responsive, role-based platform. System evaluation involved alpha testing by three IT experts
and beta testing with BSIT students based on ISO 25010 quality standards, yielding an overall mean of
4.81 for alpha testing and 4 for beta testing, both interpreted as “Excellent,” confirming the system’s
reliability, usability, and effectiveness in supporting the end-to-end capstone process and demonstrating
its potential to modernize capstone management through improved communication, automated academic

tasks, and structured workflows.

Keywords: Scheduling System, Document
Management System

INTRODUCTION

Managing capstone projects in higher education
poses significant challenges, especially for
instructors tasked with overseeing multiple
student groups, organizing defense schedules,
coordinating with academic stakeholders, and
ensuring the timely submission and assessment
of academic outputs. At Mabalacat City College
(MCC), these difficulties are particularly evident
in the manual handling of critical tasks such as
scheduling defenses, tracking  document
submissions, managing consultation feedback,
computing final grades, and monitoring the
overall progress of capstone groups. These
responsibilities, often handled without the
support of an integrated system, can lead to
miscommunication, delays, and errors in
academic evaluation. Globally, universities face
increasing pressure to modernize academic
workflows due to the expansion of digital
learning environments. As highlighted by Osei
(2021), adopting  centralized, web-based
capstone management systems significantly
enhances the documentation process,
strengthens communication between students

and advisers, and automates administrative
workflows.

Regionally and locally, the challenge is more
evident in institutions like Mabalacat City
College (MCC), particularly within its Institute of
Computing Studies. Faculty members continue
to rely on manual processes, spreadsheet-based
grade computations, email-driven document
submissions, and  individually  arranged
consultations, resulting in fragmented
monitoring and delays in academic evaluation.
Local faculty also report issues such as the
manual collection of administrative and
academic fees, the lack of integrated tracking for
consultation notes, and difficulties in retrieving
student progress records. These challenges
affect not only faculty efficiency but also
students’ ability to receive timely feedback and
meet project deadlines.

At MCC, these challenges manifest in the
manual handling of critical tasks such as
scheduling  capstone defenses, tracking
document submissions, managing consultation
feedback, computing final grades, and
monitoring the overall progress of capstone
groups. Without the support of a unified system,
these responsibilities become time-consuming
and prone to oversight.
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Bedi and Dey (2021) highlight how academic
management systems can improve the efficiency
and reliability of student project handling by
digitizing proposal submission, feedback logging,
and evaluation processes. Locally, the absence
of such a system at MCC contributes to
organizational inconsistencies, delays, and
increased workload for both faculty and
students.

Regionally and locally, the challenge is more
evident in institutions like Mabalacat City
College (MCC), particularly within its Institute of
Computing Studies. Faculty members continue
to rely on manual processes, spreadsheet-based
grade computations, email-driven document
submissions, and individually  arranged
consultations, resulting in fragmented
monitoring and delays in academic evaluation.
Local faculty also report issues such as the
manual collection of administrative and
academic fees, the lack of integrated tracking for
consultation notes, and difficulties in retrieving
student progress records. These challenges
affect not only faculty efficiency but also
students’ ability to receive timely feedback and
meet project deadlines.

At MCC, these challenges manifest in the
manual handling of critical tasks such as
scheduling capstone defenses, tracking
document submissions, managing consultation
feedback, computing final grades, and
monitoring the overall progress of capstone
groups. Without the support of a unified system,
these responsibilities become time-consuming
and prone to oversight.

Bedi and Dey (2021) highlight how academic
management systems can improve the efficiency
and reliability of student project handling by
digitizing proposal submission, feedback logging,
and evaluation processes. Locally, the absence
of such a system at MCC contributes to
organizational inconsistencies, delays, and
increased workload for both faculty and
students.

Objective of the Study

The general objective of this study is to develop
GradWay: A Capstone Management System for
Computing Studies of MCC, a centralized, web-
based platform that will streamline and
automate the end- to-end management of
capstone projects. The system aims to enhance
the efficiency, accuracy, and transparency of
academic processes related to scheduling,
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consultation tracking, document submission,
grading, and progress monitoring for students,
capstone teachers, panelists, and technical
advisers at Mabalacat City College.

e To gather comprehensive information,
standards, and best practices essential
for designing and developing the
GradWay Capstone Management System

* To identify and define the hardware and
software requirements necessary for
developing the GradWay system

* To design the system architecture using
visual documentation and tools that
support clarity and maintainability.

* To develop the GradWay web application
with the following core modules and
features

e To test the system rigorously

e To deploy the GradWay system in a
controlled academic environment

Limitation

While GradWay is designed to modernize and
streamline the management of capstone projects
within Mabalacat City College (MCC), the system
functions within certain limitations due to
institutional policies, technical boundaries, and
the scope of the project.

The system is specifically developed for the
Institute of Computing Studies and is not
intended for use by other academic departments
or programs within MCC. As such, it only
supports processes related to Capstone 1 (Title
Defense) and Capstone 2 (Final Defense) and
does not apply to research, thesis, or practicum
requirements in other disciplines unless further
adapted.

GradWay does not integrate directly with third-
party applications or external services, such as
plagiarism scanning tools or grammar checking
platforms. Instead, the system provides status
indicators for these tasks, which must be
completed and updated manually by assigned
students. This reliance on external processes
may affect real-time tracking and automation.
Moreover, fee monitoring and financial reports
are limited to the manual input of fee data by
authorized personnel. Any discrepancies in
panel honoraria, guest payments, or adviser
compensation must be reconciled outside of the
platform. GradWay does not integrate directly
with third-party applications or external
services, such as plagiarism scanning tools or
grammar checking platforms. Instead, the
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system provides status indicators for these
tasks, which must be completed and updated
manually by assigned students. This reliance on
external processes may affect real-time tracking
and automation.

Moreover, fee monitoring and financial reports
are limited to the manual input of fee data by
authorized personnel. Any discrepancies in
panel honoraria, guest payments, or adviser
compensation must be reconciled outside of the
platform.

To maintain data security and accountability,
only officially designated students, teachers, and
technical advisers may log in and access the
system using personal accounts. While this
ensures role-based security, it may present
challenges for users unfamiliar with the digital
platform during the initial adoption period.

Also, the  platform’s  performance and
accessibility are contingent on stable internet
connectivity and device compatibility. Users with
outdated browsers, low- performance devices, or
limited internet access may encounter usability
issues, especially when uploading large files or
accessing detailed documents and schedules.
Furthermore, the system restricts file uploads to
a maximum of 300MB per document, which may
limit the submission of exceptionally large files.
User adoption and digital literacy are also
limiting factors. Capstone faculty and advisers
who are used to manual tracking or
spreadsheet-based systems may experience a
learning curve during the transition to GradWay.
Although training and documentation will be
provided, early usage may be prone to data entry
errors and incomplete records.

Additionally, the system does not include a dark
mode version or page, limiting visual comfort for
users who work in low-light environments or
prefer darker interfaces. The absence of this
feature may cause eye strain during extended
usage, especially for users accessing the system
at night or in dimly lit areas. Incorporating a
dark mode option in future updates could
improve accessibility, reduce visual fatigue, and
enhance the overall user experience.

Finally, while the system includes validation
fields and status indicators, its functionality is
still dependent on accurate and timely input
from wusers. Incorrect scheduling, incomplete
document wuploads, or failure to update
consultation logs may lead to inaccurate
tracking or delays in academic processes.
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METHODOLOGY

The researchers adopted the Modified Waterfall
Model (see Figure 1) for the Software
Development Life Cycle (SDLC) methodology in
developing the GradWay system. This model
provides a linear yet adaptable process that
enables each phase to be completed with
thorough documentation and approval before
proceeding to the next.

At the same time, it allows for limited iteration to
revisit previous stages when needed, making it
ideal for academic systems where clarity,
structure, and validation are essential.

Figure 1
Modified Waterfall Model Requirement Gathering

The requirement gathering process for the
GradWay system was a collaborative and
iterative  activity = that involved  various
stakeholders at Mabalacat City College. The
development team initiated the process through
brainstorming sessions to identify the essential
features needed to support capstone project
management. These sessions focused on
determining system roles, academic workflows,
and critical problems such as the lack of
centralized defense scheduling, inconsistent
consultation tracking, and inefficient grading
and feedback mechanisms.

Design

In the design phase of GradWay: A Capstone
Management System for Computing Studies of
MCC, the researchers employed a
comprehensive set of modeling tools to
conceptualize and structure the system
architecture, functionality, and interface. The
Use Case Diagram (see Figure 2), Data Flow
Diagram (DFD) (see Figure 3), Entity-
Relationship Diagram (ERD) (see Figure 4).
Flowchart, Gantt Chart, Storyboard, Data
Gathering, and Wireframe collectively define the
structure, processes, and development plan of
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the GradWay system for the Institute of
Computing Studies at Mabalacat City College.
The Use Case Diagram outlines user roles and
system functions such as document submission,
grading, and scheduling, while the DFD
illustrates how data flows across processes like
uploads, consultations, and grade computation.
The ERD establishes the database structure and
relationships among entities such as users,
groups, and submissions, and the Flowchart
details the step- by-step logic of key operations
including approvals and scheduling. The Gantt
Chart presents the project timeline from
planning to deployment, ensuring proper task
management. The Storyboard and Wireframe
visualize user interaction and interface design
for modules like dashboards, submissions, and
consultations, while the Data Gathering
documents the research process through
interviews and consultations that informed
system requirements. Together, these tools
ensure that GradWay is well- structured,
efficient, and aligned with academic and
administrative needs.

Figure 2
Use Case Diagram
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Implementation

In the build and development phase of GradWay:
A Capstone Management System for Computing
Studies of MCC, the researchers will implement
the technical specifications and architectural
designs established during the design phase.
GradWay is envisioned as a responsive, web-
based application accessible via desktop and
mobile browsers to accommodate a broad range

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

of users including students, capstone teachers,
and technical advisers. The implementation
approach is grounded in modular development
and follows best practices in web development to
ensure system maintainability, scalability, and
usability.

Figure 3
Data Flow Diagram (DFD)
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Figure 4
Entity- Relationship Diagram (ERD)
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Firebase will be the primary integrated
development environment (IDE) for both front-
end and back-end coding. It provides powerful
extensions, Git integration, syntax highlighting,
and debugging capabilities, which streamline the
coding workflow and improve productivity
during system development. React.js, a PHP-
based web framework, will be used to build the
backend of GradWay. React.js’'s MVC (Model-
View-Controller) architecture ensures separation
of concerns between the data (Model), user
interface (View), and business logic (Controller),
which promotes maintainability and
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collaborative development. React.js’s built-in
functionalities such as authentication
scaffolding, RESTful routing, Eloquent ORM for
database interaction, and Blade templating will
accelerate development and improve code
organization.

The front end will be developed using Vite,
Tailwind CSS, and JavaScript. To enhance
responsiveness and design consistency across
devices, the researchers will utilize Tailwind
Tailwind CSS, a utility-first Tailwind CSS
framework that allows for rapid UI development
without writing custom Tailwind CSS from
scratch. JavaScript will be used to implement
interactive components such as dynamic status
updates, progress indicators, and modal
windows, contributing to a user-friendly and
intuitive experience.

For the database layer, the researchers will use
React Router to manage the system’s relational
data. GradWay will store data such as user
credentials, capstone group information,
consultation logs, defense schedules, document
submissions, grading records, and fee tracking
data. React Router’s structured query language
and relational integrity support will ensure data
accuracy, consistency, and efficient access.

A local development environment will be created
using TypeScript, which bundles Apache (web
server), React Router (database), and PHP
(backend scripting), allowing the development
team to simulate the server environment and
test the system locally before deployment.

To support the interface design and mockups
during the prototyping stage, tools like
Heroicons React or JSZip will be used. These
tools enable the visualization of UI/UX elements
such as dashboards, forms, and mnavigation
menus, which guide the development of
responsive wireframes and ensure that the
system’s visual flow matches user expectations.

Although development is in the initial phase, the
strategic  selection of these tools and
technologies ensures that GradWay will be
implemented as a robust, secure, and user-
centered academic management platform. The
system will not only meet the technical
requirements of the capstone process but also
enhance communication, document tracking,
and administrative efficiency within the Institute
of Computing Studies at Mabalacat City College.
Testing

The Alpha and Beta testing phases were
essential in evaluating GradWay: A Capstone
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Management System for Computing Studies of
MCC, based on the ISO 25010 Software Quality
Model, which addresses Functional Suitability,
Interaction Capability, Security, and Flexibility.
During Alpha Testing, three (3) IT experts
assessed the administrator interface and core
system modules to verify compliance with
functional and performance requirements. Using
structured questionnaires and guided
demonstrations, their evaluations identified
minor issues and provided recommendations for
system refinement prior to deployment.

The Beta Testing phase, which involved a
broader audience from Mabalacat City College,
focused on evaluating Functional Suitability,
Compatibility, Interaction Capability, and
Security. Participants performed actual
academic tasks such as title submission,
consultation tracking, grade viewing, and
schedule monitoring. These assessments
provided a detailed understanding of the
system’s functionality, security measures, and
overall user experience, forming the foundation
for the more in-depth analyses presented in the
following sections.

Figure 5
GradWay User Management Page

GradWay @

Operation and Maintenance

After the completion of the verification and
testing phases, the operation and maintenance
stage of the GradWay system was formally
initiated. The system was successfully deployed
to its designated hosting environment, where it
became accessible to students, faculty, and
system administrators of the Institute of
Computing Studies at Mabalacat City College
(MCC) (see Figure 5).

Through continuous observation and iterative
improvements, the researchers ensured that
GradWay remained an effective, dependable, and

42



user-centered capstone management platform
for the MCC computing community.

RESULTS

Alpha Test

The Alpha Testing involved one (1) IT
professional from Shore 360 Clark, Angeles City,
and two (2) faculty members from Mabalacat
City College who have expertise in web-based
application development and software
evaluation. The evaluators were tasked to
thoroughly examine the system’s major modules,
including the Administrator, Capstone Teacher,
Technical Adviser, and Student interfaces, to
verify system performance and ensure that all
components worked according to design
specifications.

Table 1
Alpha test result

Evaluation Mean Verbal
Description

Functional Stability 4.89 Excellent

Intera‘ct-lon 4.76 Excellent

Capability

Security 4.73 Excellent

Flexibility 481 Excellent

Total 4.81 Excellent

Table 2

Beta test result

Evaluation Mean Verbal
Description

Functional Stability 4.05 Very Good

Interaction

Capability 3.99 Very Good

Security 393 Very Good

Flexibility 3.98 Very Good

Total + Very Good

The alpha test results of GradWay: A Capstone
Management System for Computing Studies of
MCC, based on ISO 25010 standards, revealed
outstanding system performance across the
evaluated criteria  Functional  Suitability,
Interaction Capability, Security, and Flexibility.
The system effectively met all functional
requirements, demonstrating seamless
interaction between modules and strong
adherence to data security protocols. Its flexible
design allowed smooth adaptation across user
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roles and operational contexts. With an overall
mean score of 4.81, interpreted as “Excellent,”
the findings confirm that GradWay performs
exceptionally well and is fully capable of
supporting the academic and administrative
workflows for which it was developed (see Table
1).

Beta Test

The Beta Testing of GradWay: A Capstone
Management System for Computing Studies of
MCC started on November 7, 2025. It was
conducted with two (2) IT professionals and
twenty-eight (28) students from the Institute of
Computing Studies at Mabalacat City College.
Before the evaluation, the researchers gave a
short introduction and live demonstration of the
system to help the participants understand its
main features. The testing, based on the ISO
25010 Software Quality Model, focused on
Functional Suitability, Interaction Capability,
Security, and Flexibility. After using the system,
participants answered a structured
questionnaire to rate its performance, ease of
use, and reliability in actual use. The results of
the survey and the detailed findings of the beta
testing are shown in the following tables and
discussion (see Table 2).

The Beta Testing phase, which involved a
broader audience from Mabalacat City College,
focused on evaluating Functional Suitability,
Compatibility, Interaction Capability, and
Security. Participants performed actual
academic tasks such as title submission,
consultation tracking, grade viewing, and
schedule monitoring. These assessments
provided a detailed understanding of the
system’s functionality, security measures, and
overall user experience, forming the foundation
for the more in-depth analyses presented in the
following sections.

The comprehensive evaluation results of
GradWay: A Capstone Management System for
Computing Studies of MCC, based on the ISO
25010 Software Quality Model, are presented in
Appendices K and L. Functional Suitability
received outstanding ratings in both phases,
with the Alpha Test scoring 4.89 and the Beta
Test achieving 4.05, showing excellent
functionality.  Interaction  Capability also
performed strongly, with scores of 4.76 in the
Alpha phase and 3.99 in the Beta phase,
reflecting a smooth and user- friendly interface.
Security obtained scores of 4.73 in Alpha and
3.93 in Beta, indicating secure operations with
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minor areas for enhancement during wider user
testing. Flexibility maintained excellent
performance, with 4.81 in Alpha and 3.98 in
Beta, confirming the system’s adaptability
across user roles and environments. The overall
mean scores of 4.81 for the Alpha Test and 4. for
the Beta Test were both interpreted as “Very
Good,” demonstrating GradWay’s  strong
compliance with ISO 25010 standards and its
effectiveness in delivering a reliable, secure, and
user- centered capstone management system for
Mabalacat City College.
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ABSTRACT

The Green-Grain Hub is a microcontroller-based waste-to-rice dispenser that promotes sustainable waste
management by rewarding users with rice in exchange for properly disposed plastic bottles and tin cans.
The project was developed utilizing the Modified Waterfall Model of the Software Development Life Cycle
(SDLC), and it progressed in an organized manner from planning to evaluation. The ISO 25010 standards
were used to evaluate system quality, considering functional suitability, performance efficiency,
compatibility, interaction capability, reliability, security, flexibility, and safety. The alpha testing resulted
in a mean score of 4.27, while the beta testing achieved 4.58, both falling under the “Excellent”
descriptive rating. Furthermore, a repeated trial test proved the machine consistently dispensed
approximately 100 grams of rice every transaction, assuring reliability and accuracy. The system was
created to align with and assist the achievement of certain Sustainable Development Goals (SDGs),
highlighting its importance and potential influence on community-centered environmental and food

sustainability projects.

Keywords: Reverse Vending Machine, Waste-to-
Rice Dispenser, Microcontroller, IoT Monitoring,
and Recycling Incentive

INTRODUCTION

In today’s world, technological innovations are
not only designed for convenience but also for
addressing pressing environmental concerns.
One of the most critical issues is the rapid
increase of solid waste, particularly plastics and
metals, which significantly contribute to
pollution. The Philippines generates around 2.7
million tons of plastic waste annually, with a
considerable portion ending up in oceans and
waterways (World Bank, 2021). Aluminum cans
also add to the country’s waste problem, as
many of them are improperly disposed of or left
unrecycled. Without effective waste management
solutions, these materials continue to harm
ecosystems and worsen pollution levels.

To help address these challenges, reverse
vending machines (RVMs) have been developed
in different countries. These machines promote
recycling by allowing users to deposit recyclable
materials, such as plastic bottles or cans, in
exchange for rewards. Research has shown that
reward-based recycling systems can significantly
increase participation rates, making recycling
more engaging and accessible to the public
(Schnurr et al., 2018). However, most existing
systems typically provide monetary tokens,

discounts, or small perks, which may not always
be sustainable or aligned with local needs.

This project introduces the Green-Grain Hub: A
Microcontroller-Based Waste to Rice Dispenser,
a reverse vending machine designed to accept
plastic bottles and aluminum cans through two
separate slots. Unlike conventional RVMs, this
machine provides rice as a direct reward for
every deposited item. By offering rice—an
essential staple food in Filipino households—the
machine uniquely combines environmental
advocacy with food security.

This approach not only motivates individuals to
recycle but also provides a practical and
meaningful benefit.

The implementation of this machine aims to
make recycling more effective and rewarding in
both academic and community settings. By
encouraging individuals to return their plastic
bottles and aluminum cans in exchange for rice,
the  project fosters  sustainable  waste
management practices while also promoting
social responsibility. Moreover, providing an
immediate, tangible reward increases the
likelihood of consistent participation, leading to
long-term positive impacts on environmental
conservation and resource recovery.

Through the Green-Grain Hub: A
Microcontroller-Based Waste to Rice Dispenser,
this project envisions a cleaner, greener, and
more sustainable community. It highlights the
role of technology in transforming waste into
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opportunity, while addressing both
environmental challenges and basic human
needs.
Digging deeper, Plastic waste pollution is a
growing global issue, especially in areas that are
rapidly urbanizing. Improper disposal of plastic
bottles causes severe environmental damage,
clogs drainage systems, and harms local
ecosystems  (United Nations Environment
Programme, 2018). To tackle this problem, many
recycling programs, often with incentives, have
been started around the world to promote
responsible waste disposal. The high use of
bottled drinks adds to this issue, creating an
urgent need for effective waste management
solutions.
According to the City Government of Mabalacat
(2024), the composition of solid waste consists of
63.63% biodegradable, 14.09% recyclables, and
11.40% residuals with potential for diversion.
These data are based on the City’s 10-year Solid
Waste Management Plan. This indicates that a
significant portion of solid waste is not properly
diverted, resulting in higher operational costs for
the city. This situation highlights the need for
more effective segregation and recycling systems,
such as a community-based reverse vending
machine that provides incentives for the proper
disposal of plastic bottles and metal cans.
Globally, reverse vending machines (RVMs) are
commonly used to encourage recycling through
incentives. TOMRA introduced the first RVM in
1972, and over 100,000 devices have since been
deployed worldwide, mostly in the United States,
United Kingdom, and Australia (TOMRA, n.d.).
Research has demonstrated that reward-based
recycling programs effectively enhance recycling
practices. For example, the RECICLOS program,
a virtual reward token system in Spain, has
successfully improved household recycling
participation (Vilches et al., 2020). These
examples demonstrate the potential for merging
technology and incentive-based techniques to
improve waste management practices.
Objective of the Study
This project aims to develop the "Green-Grain
Hub" as a low-cost plastic bottle and metal cans
recycling initiative in Mabalacat City, Pampanga.
1. To gather necessary data through Academic
Studies, Existing Literatures, Online
Articles.
2. To identify the required hardware and
software components.
3. To design the system using the following
diagram and analysis tools.
4. To develop Hardware Device with Essential
Features.
5. To evaluate the system based on ISO
25010’s Quality Standards: Functional
Suitability, Performance Efficiency,
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Compatibility, Interaction Capability,
Reliability, Security, Flexibility, and Safety.

6. To deploy and implement the system in
Mabalacat City, Pampanga.

Scope and Limitations

The Green-Grain Hub, a microcontroller-based
waste to rice dispenser, focuses on

sustainability and is developed in Mabalacat
City, Pampanga. It promotes responsible waste
disposal while offering rewards to the
community. Users can deposit plastic bottles
and aluminum cans into an automated
dispenser, which gives them a measured amount
of rice in return. By combining waste
management with incentives, the project aims to
reduce litter, encourage recycling, and support
sustainable practices in the local community.
The dispenser has a fully automated
microcontroller system that detects, receives,
and processes the accepted waste materials.
After verification, the system dispenses rice
based on the deposited item. It also includes a
monitoring mechanism to track the number of
collected bottles and cans, as well as the amount
of rice distributed. This feature helps organizers
evaluate the project’s impact on waste reduction
and community involvement. To ensure proper
waste handling, the project will partner with
local waste management services and recycling
organizations in Mabalacat City. These
partnerships will make sure that all collected
plastic bottles and aluminum cans are sanitized,
repurposed, or recycled. Additionally, the project
seeks to raise environmental awareness among
residents through educational campaigns,
promoting long-term sustainable habits.

Despite its many advantages, the Green-Grain
Hub has certain limitations that need to be
considered:

Restricted Waste Acceptance

The machine is designed to accept only plastic
bottles and aluminum cans. It will not process
other waste materials such as paper, food
wrappers, or glass. Users must separate these
items before using the dispenser.

Maintenance and Technical Reliability

Since the system depends on sensors, motors,
and a microcontroller, it needs regular
maintenance. Issues like calibration errors,
sensor misidentification, or power interruptions
may disrupt operations. A maintenance team
will be necessary to Lkeep it functioning
consistently.

Rice Supply Availability

The dispenser’s success relies on a reliable and
steady rice supply. Any shortages caused by
funding limitations, storage problems, or
distribution delays may lead to inconsistent
reward dispensing, which could lower user
participation.
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Limited Coverage

Initially, the dispenser will be deployed only in
select areas within Mabalacat City. Expanding
the system to other communities will require
more funding, additional units, and logistical
support, which may not be readily available.

METHODOLOGY

The study adopted a systematic approach of
following a well-defined model for project
development in order to streamline project
execution. It explains how the strategies for
requirement collection, system design and
development, and other methods to realize the
system were implemented. This includes
integrating hardware such as Sensors and
Microcontroller to software modules that
manage control logic, monitoring, and user
interfaces. The methodology is aimed at
ensuring functionality of the system while
meeting sustainability, wusability, and eco-
friendly design standards.

Figure 1
The Modified Waterfall Model
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The researchers conducted a thorough
requirements gathering process to identify the
essential needs for developing the Green-Grain
Hub: A Microcontroller-Based Waste to Rice
Dispenser. This phase was crucial in
understanding how the system could effectively
promote recycling behavior while providing a fair
and automated reward system for users. The
main goal was to pinpoint the key components
necessary to design a user-friendly, efficient,
and reliable IoT-based dispenser. This dispenser
would turn recyclable waste, like plastic bottles
and aluminum cans, into corresponding rice
rewards. To accomplish this, the researchers
worked with students, faculty, maintenance
staff, and community members, who are the
potential end users of the machine.

Hardware Requirements

The researchers analyzed the technical aspects
required for developing the Green-Grain Hub: A
Microcontroller-Based Waste to Rice Dispenser,
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focusing on ensuring optimal functionality for a
user-friendly and reliable microcontroller-based
system. The desktop computer used for
development featured the following
specifications: the system is powered by an AMD
Ryzen 5 3400G processor running at 3.70 GHz.
For efficient multitasking and smooth handling
of processes, the PC is equipped with 16.0 GB of
Installed RAM (13.9 GB usable). Data storage is
provided by a drive with 689 GB of capacity, and
the system uses AMD Radeon(TM) RX Vega 11
Graphics, providing adequate performance for
development tasks such as code compilation and
system simulation. For testing the mobile
application, a  smartphone with robust
specifications was employed; the device is a
realme C30s running on Android version 12 (Go
Edition) with the realme Ul Go Edition. The
phone utilizes an Octa-core processor and 2.0
GB of RAM. It has 32 GB of device storage.
These specifications enabled effective testing of
the vending machine's mobile interface,
ensuring the application met user experience
standards across various functions and displays
under typical mobile device constraints.
Software Requirements

MIT App Inventor served as the primary
development platform for creating the mobile
interface utilized in the Green-Grain Hub: A
Microcontroller-Based Waste to Rice Dispenser.
With its intuitive, block-based programming
environment and browser-based workspace, MIT
App Inventor enabled a streamlined application
development process suited for rapid prototyping
and efficient system integration. The platform’s
compatibility with multiple operating systems,
along with support for both Android and iOS
devices, ensured flexible testing conditions that
allowed the developers to refine the wuser
interface, improve system responsiveness, and
guarantee smooth communication between the
mobile application and the microcontroller
driven dispenser. Its reliability and ease of use
contributed significantly to maintaining high
standards of usability, functionality, and system
performance critical factors in ensuring that the
Green-Grain Hub operates effectively as an
innovative waste to resource dispensing system.
The microcontroller in the Green-Grain Hub: A
Microcontroller-Based Waste-to-Rice Dispenser
was programmed using the Arduino Integrated
Development Environment (IDE). The IDE was
appropriate for creating the automated waste
detection and rice dispensing parts of the system
because it offered a straightforward, dependable,
and accessible platform for writing and
uploading code to the device. Easy to
understand and perfect for prototyping, the
Arduino IDE uses a simplified programming
language based on Arduino terminology. This
made it possible for the researchers to effectively
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build the dispenser's essential features, such as
managing the dispensing mechanism,
processing rewards, regulating motors, and
reading sensor data. In order to ensure system
accuracy and stability, the integrated Serial
Monitor was also essential for debugging and
real-time sensor output monitoring.

Design

The Green-Grain Hub system is engineered to
facilitate automated bottle and can collection,
paired with a reward system where users receive
approximately 100 grams of rice for depositing
10 items. The architecture integrates input and
output processing modules to ensure a seamless
operation from item deposit to reward
dispensing. Key hardware components in the
input module include an infrared (IR) sensor for
counting, capacitive and inductive sensors for
item validation, a load cell with an HX711 for
weight detection, and servo motors for flap
operation. These sensors collaboratively ensure
accurate data recording for each deposited item.
The system is controlled by an Arduino Uno
microcontroller, which processes data from the
sensors, manages reward dispensing, and
interacts with the user interface. The output
module features a 16x2 LCD display for user
feedback, a servo motor for rice dispensing, and
an LED indicator for visual status updates.
Additionally, the Entity-Relationship Diagram
(see Figure 2) outlines the IoT monitoring
system’s database, consisting of three entities
that operate independently. The RealTimeStatus
entity keeps track of live data, including weights
and item counts, while the Totals entity
maintains cumulative counts of deposited items.
The RiceStock entity monitors the remaining rice
supply, starting at 5,000 grams and
decrementing by 100 grams per completed
transaction, thus maintaining a clear record of
system usage and resource availability.

Figure 2
Entity-Relationship Diagram

RealTimeStatus Totals
PK status_id PK total_id
plastic_weight total_plastic_items
metal_weight total_metal_items
classification total_items

current_count

RiceStock

PK rice_id
current_stock
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Development

The development phase of the Green-Grain Hub
system emphasized the integration and
functionality of both hardware and software
components to ensure reliability,
maintainability, and user-friendliness, while
adhering to ISO 25010 standards. Utilizing the
Arduino Uno as the main controller, the system
incorporated various sensors, including
inductive and capacitive components, to
distinguish between plastic and metal objects.
The Arduino also managed the dispensing
mechanism, which released rice in exchange for
recyclable materials, and communicated with
the ESP32 microcontroller to facilitate wireless
data transfer to a mobile application via Wi-Fi.
On the software front, the integration of the MIT
App Inventor platform allowed the development
of a mobile application that provided real-time
monitoring and reporting of system activities.
Key features included tracking the weight of
deposited items, counting plastic and metal
inputs, maintaining records of total collection,
monitoring rice dispensing, and checking the
remaining  rice supply, thus enabling
administrators to oversee recycling records and
reward distribution effectively. Continuous
testing during the development phase included
sensor calibration for accurate item recognition
and servo motor adjustments to ensure precise
rice dispensing. Communication tests were
conducted between the Arduino, ESP32, and the
mobile application to validate the real-time
transmission of data, leading to enhancements
in system responsiveness and reliability.
Ultimately, the development process transitioned
the Green-Grain Hub from conceptual design to
a functional prototype, ready for further
evaluation and implementation.

Figure 3
Mobile App

R Green Grain ERD Green Grain

-

Total Items:12 EEiS

? CURRENT STOCK
esp32 Wifi Status 49009
Mot Comnected:  (1p dress)
m m WIFI CONNECTIVITY STATUS
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Testing
The Green-Grain Hub system is engineered to
facilitate automated bottle and can collection,
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paired with a reward system where users receive
approximately 100 grams of rice for depositing
10 items. The architecture integrates input and
output processing modules to ensure a seamless
operation from item deposit to reward
dispensing. Key hardware components in the
input module include an infrared (IR) sensor for
counting, capacitive and inductive sensors for
item validation, a load cell with an HX711 for
weight detection, and servo motors for flap
operation. These sensors collaboratively ensure
accurate data recording for each deposited item.
The system is controlled by an Arduino Uno
microcontroller, which processes data from the
sensors, manages reward dispensing, and
interacts with the user interface. The output
module features a 16x2 LCD display for user
feedback, a servo motor for rice dispensing, and
an LED indicator for visual status updates.
Additionally, the Entity-Relationship Diagram
outlines the IoT monitoring system’s database,
consisting of three entities that operate
independently. The RealTimeStatus entity keeps
track of live data, including weights and item
counts, while the Totals entity maintains
cumulative counts of deposited items. The
RiceStock entity monitors the remaining rice
supply, starting at 5,000 grams and
decrementing by 100 grams per completed
transaction,

thus, maintaining a clear record of system usage
and resource availability.

Table 1

Likert Scale used by the Researchers
Response Numeric Range Verbal
Category Value Interval Interpretation
Strongly 5 4.21-5.00  Excellent
Agree 4 3.41-4.20 Good
Agree 3 2.61-3.40  Acceptable
Neutral 2 1.81-2.60 Marginal
Disagree 1 1.00-1.80 Poor
Strongly

Disagree

Deployment

The deployment phase marked the transition of
the Green-Grain Hub from a refined prototype to
a fully operational system for real-world use (see
Figure 4). This stage focused on ensuring the
proper integration and reliable performance of
the hardware, software, and mobile application
in compliance with ISO 25010 standards.
System components such as sensors, actuators,
and servo motors were calibrated for accurate
waste detection and consistent rice dispensing,
while stable communication between the
Arduino Uno and ESP32 enabled real-time
monitoring through the mobile application (see
Figure 3). Controlled testing under real-use
conditions confirmed smooth system
synchronization, efficient operation, and
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readiness for community adoption to promote
sustainable recycling with immediate incentives.

Figure 4
Green-Grain Hub system
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RESULTS

The Waste-to-Rice Dispenser was examined
using ISO 25010 quality standards to determine
functionality, efficiency, reliability, usability, and
safety. Testing in both the Alpha (see Table 2)
and Beta phases (see Table 3) revealed strong
performance in all major areas, proving that the
system works efficiently, delivers accurate
feedback, and is safe and dependable for
community usage.

The Alpha Test scored 4.30 for Functional
Suitability, indicating that the system performed
its fundamental operations satisfactorily but
required more development. The Beta Test
earned a higher average score of 4.58,
suggesting smoother operations and more
accuracy in real use. The Alpha Test scored
4.24 on Performance Efficiency, whereas the
Beta Test earned 4.41, showing that the system
responded faster and functioned more
consistently.

The Compatibility rating increased from 4.37 in
Alpha to 4.53 in Beta as the system grew more
reliable in various testing situations. Interaction
Capability also improved, jumping from 4.25 to
4.48, with beta testers noting better instructions
and a more user-friendly interface.
Improvements were also noticed in Reliability,
with the score rising from 4.21 in Alpha to 4.46
in Beta, showing that the system performed
more consistently throughout Beta.

The Alpha Test earned 4.19 in Security, whereas
the Beta Test received a better grade of 4.44,
indicating greater confidence in the system's
security against unwanted access. The
Flexibility score grew from 4.24 to 4.51,
indicating that the system adapted better
throughout Beta testing, The Safety category
also improved from 4.27 in Alpha to 4.53 in
Beta, providing a safer experience for users.
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Overall, the Alpha Test had an average score of
4.27, whereas the Beta Test had a higher overall
mean of 4.58. This rise indicates that the
system improved considerably  following
changes, resulting in higher performance,
usability, and reliability throughout community
testing.

Table 2

Summary of Alpha Test

IS025010 Criteria Mean Verbal
Score Interpretation

Functional Suitability 4.30 Excellent

Performance Efficiency 4.24 Excellent

Compatibility 4.37 Excellent

Interaction Capability 4.32 Excellent

Reliability 4.25 Excellent

Security 4.21 Excellent

Flexibility 4.19 Good

Safety 4.24 Excellent

Overall Mean Score 4.27 Excellent

Table 3

Summary of Beta Test

ISO25010 Criteria Mean Verbal
Score Interpretation

Functional Suitability 4.51 Excellent

Performance Efficiency 4.41 Excellent

Compatibility 4.51 Excellent

Interaction Capability 4.53 Excellent

Reliability 4.47 Excellent

Security 4.50 Excellent

Flexibility 4.53 Excellent

Safety 4.52 Excellent

Overall Mean Score 4.58 Excellent

Table 4

Repeated Trial Test Result

Trial No. Rice Dispensed

1st 102 grams

Dispense 111 grams

2nd Dispense 105 grams
3rd Dispense 95 grams
4th Dispense 105 grams
S5th Dispense 112 grams
6th Dispense 121 grams
7th Dispense 99 grams
8th Dispense 103 grams
9th Dispense 100 grams
10th 105.30 grams
Dispense

Overall Mean

The researchers used a repeated trial test (see
Table 4) with 10 consecutive transactions to
assess the consistency and dependability of the
rice distribution system. Each transaction
entailed placing 10 verified plastic bottles or tin
cans into the Reverse Vending Machine, which
then delivered the matching rice payout. The
ten trials' reported dispense outputs were as
follows: 102 g, 111 g, 105 g, 95 g, 105 g, 112 g,
121 g, 99 g, 103 g, and 100 g. These findings
demonstrate that the dispensing module worked
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properly across all tries, with no jams or
failures. The outputs varied from 95 g to 121 g,
demonstrating slight variability in the quantity
administered.

The total quantity dispensed across all trials was
1053 grams, with an average of 105.3 grams
each transaction. This shows that the dispenser
delivers somewhat more than 100 grams every
operation while keeping a relatively constant
distribution pattern. Overall, the repeated trial
test shows that the RVM's dispensing
mechanism is reliable throughout several usage.
Although some minor discrepancies were
discovered, these variances are acceptable for a
prototype system. The results show that the
dispenser can operate continuously, and further
improvements—such as optimizing the servo
angle or improving the chute design—may
increase accuracy.

DISCUSSION

The study focused on the development and
evaluation of the Waste-to-Rice Dispenser, a
system designed to promote proper waste
segregation while providing rice rewards to
encourage community participation. The system
was tested by the proponents who conducted
Repeated Trial Test and was evaluated in two
phases: the Alpha Test, conducted online with
initial users, the Beta Test, conducted face-to-
face at the Mabalacat Municipal Hall involving
municipal personnel, residents, and students.
Both evaluations were guided by ISO 25010
quality standards, assessing attributes such as
Functional Suitability, Performance Efficiency,
Compatibility, Interaction Capability, Reliability,
Security, Flexibility, and Safety. The results
indicated that the system performed well across
all key categories. In the Alpha Test, the overall
mean score was 4.27, reflecting good initial
functionality and usability. After improvements
based on user feedback, the Beta Test achieved
a higher overall mean of 4.58, demonstrating
enhanced performance, reliability, and wuser
satisfaction. Moreover, the system aligns with
Sustainable Development Goals 2, 9, and 12,
promoting responsible consumption and
production while providing supplemental food
support through its rice rewards mechanism
and also fostering infrastructure,
industrialization and innovation.

Based on the study, it can be concluded that the
Waste-to-Rice Dispenser is an effective and
functional system that achieves its primary
objectives of promoting proper waste segregation
and providing rice rewards to encourage
community participation. The Alpha and Beta
tests showed consistent improvements,
indicating that the system performs reliably and
meets the intended functional requirements.
Users found the system easy to operate, and the
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interface provided clear instructions and
feedback, confirming its wusability and
practicality in real-world settings.

The system also demonstrated strong
performance in terms of efficiency and reliability.
The Beta Test, in particular, showed higher
scores across all ISO 25010 quality attributes
compared to the Alpha Test, suggesting that the
refinements made after initial feedback
effectively enhanced the system’s responsiveness
and stability. These improvements ensured that
the dispenser could handle multiple items and
operate smoothly under community testing
conditions.

Another conclusion is that the Waste-to-Rice
Dispenser effectively supports environmental
sustainability and community awareness. By
encouraging proper waste disposal and
recycling, the system aligns with Sustainable
Development Goal 12 (Responsible Consumption
and Production). The rice reward mechanism
further motivates users to participate, creating a
tangible link between sustainable behavior and
social benefit.

In addition, the project contributes to food
security, addressing SDG 2 (Zero Hunger) at a
local level. The rice rewards provide
supplemental food support to the community,
particularly benefiting residents and students
who participate in the program. This dual
impact demonstrates the system’s capacity to
combine technological innovation with social
responsibility, making it a valuable tool for
community development.

Finally, the study concludes that the Waste-to-
Rice Dispenser is ready for  wider
implementation and can serve as a model for
similar initiatives in other localities. With proper
guidance, user training, and maintenance, the
system can  sustainably promote both
environmental and social goals. The high overall
ratings in both Alpha and Beta testing indicate
that the system is reliable, efficient, and user-
friendly, making it a practical and impactful
solution for communities seeking to encourage
recycling while addressing basic needs.
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ABSTRACT

This study developed Intellicode: Learning Tool & Personalized Coding Assessment, a web-based Learning
Management System (LMS) designed to address fragmented learning experiences in programming
education caused by general-purpose platforms like Microsoft Teams. Tailored for the BSIT program at
Mabalacat City College, Intellicode integrates course delivery, coding practice, automated assessment,
and digital credentialing into a unified platform. It features a built-in multi-language code editor, an Al-
powered code checker with real-time feedback, a secure coding exam environment, and automated
issuance of verifiable certificates. Guided by the iterative prototyping model and evaluated using ISO/IEC
25010 standards, Intellicode achieved “Excellent” ratings in both Alpha (M =4.82) and Beta (M =4.87)
testing, confirming high functionality, usability, and security. Enhancements such as OTP verification
and improved authentication strengthened reliability and user experience. Aligned with UN SDG 4
(Quality Education) and SDG 9 (Industry, Innovation, and Infrastructure), Intellicode promotes
technology-driven instruction, efficiency, and engagement in programming education, effectively meeting

its development objectives.
Keywords: Learning Management Systems, 2021). Empirical studies indicate that
Content Management Systems, Information structured LMS engagement is associated with
System improved academic performance, increased

participation, and more effective feedback
INTRODUCTION mechanisms (Al-Mamary, 2022). At a national

and international level, LMS deployment has
become a foundational component of scalable
digital education ecosystems (OECD, 2023).

Despite these benefits, conventional LMS
platforms and general collaboration tools remain
inadequate for programming education. Local
evidence from Mabalacat City College (MCC)
reveals that Bachelor of Science in Information
Technology (BSIT) students experience
fragmented  learning  workflows, delayed
feedback, and limited opportunities for iterative

Rapid technological advancement continues to
reshape higher education, compelling academic
institutions to adopt digital tools that enhance
instructional quality and student outcomes. This
transformation is particularly critical in
Information Technology (IT) education, where
industry standards evolve rapidly and
traditional, teacher-centered approaches often
fail to meet learners’ needs. Learning
Management Systems (LMS) have therefore

become central to modern instruction, providing
a unified platform for course delivery,
assessment, progress tracking, and learning
analytics that supports flexible and learner-
centered education (Articulate, 2025; Docebo,
2024; WpReset, 2024).

The COVID-19 pandemic accelerated global LMS
adoption and established these systems as
essential infrastructure for educational
continuity (Alturki & Aldraiweesh, 2021).
Beyond emergency use, LMS platforms now
underpin blended and online learning by
integrating content management,
communication, assessment, and analytics into
a single environment (Khan & Qudrat-Ullah,

coding practice when using mainstream
platforms such as Microsoft Teams. Most LMSs
lack integrated coding environments, automated
code evaluation, real-time debugging feedback,
and fine-grained tracking of programming
mastery, requiring instructors to rely on manual
grading or disconnected external tools. These
limitations hinder timely feedback and weaken
the development of computational thinking,
particularly in large classes.

MCC has actively pursued digital transformation
through smart classroom initiatives, industry
partnerships, and flexible learning
infrastructures that support hybrid and
inclusive education (MCC, 2024; Huawei, 2025).
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The institution currently utilizes Microsoft
Teams as its official LMS due to its accessibility
and collaboration features (Mahmud & Wong,
2023). However, to further strengthen
programming instruction within the BSIT
program, there is a growing need for a
specialized platform that integrates coding
practice, assessment, and certification within a
coherent learning environment.

This study proposes Intellicode: Learning Tool
and Personalized Coding Assessment, a
programming-focused LMS designed to address
these gaps. Intellicode integrates a secure,
browser-based coding workspace with a built-in
IDE supporting Java, Python, and C, alongside
Al-assisted code evaluation that delivers
immediate, context-specific feedback. The
platform enables instructors to design mastery-
based learning modules with prerequisite
sequencing, automate coding assessments, and
issue verifiable digital certificates aligned with
institutional and national quality standards.
Students benefit from structured practice, real-
time feedback, transparent progress tracking,
and integrated certification, while administrators
gain oversight through course approval
workflows and system-wide analytics.

The development of Intellicode aligns with the
Commission on Higher Education’s (CHED)
microcredential framework under CMO No. 1,
Series of 2025, which emphasizes outcomes-
based, stackable, and industry-aligned digital
credentials mapped to the  Philippine
Qualifications  Framework. By embedding
microcredential assessment and certification
within  the LMS, Intellicode supports
competency-based education and workforce
readiness. Moreover, the study contributes to
the United Nations Sustainable Development
Goals, particularly SDG 4 (Quality Education)
and SDG 9 (Industry, Innovation, and
Infrastructure), by strengthening institutional
digital infrastructure and enhancing access to
high-quality, technology-driven programming
education (UNESCO, 2024; UN DESA, 2025).

Objectives of the study
The general objective of this study is to design
and develop “Intellicode: Learning Tool &
Personalized Coding Assessment”, a web-based
Learning Management System tailored for IT
education. Specifically, this study aims to
achieve the following objectives:
1. To gather relevant requirements and
stakeholder insights through literature
review and interviews.
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2. To identify the hardware and software
technologies needed to support
Intellicode’s core features.

3. To design the system using tools like the
VTOC (Visual Table of Contents),
Storyboards, System Flow Charts, Use
Case Diagrams, and Gantt Charts.

4. To develop a multi-user system that
caters to the specific requirements of

administrators, instructors, and
students within an educational
environment.

5. To test all functionalities, security
safeguards, and usability through unit,
integration, and user trials.

6. To evaluate the system against ISO/IEC
25010 quality  standards using
validation questionnaires and tools.

7. To deploy the Intellicode LMS in a pilot
environment with training, monitoring,
and support.

METHODOLOGY

Intellicode was developed using the Prototyping
Model of software development. In this iterative
approach, a working prototype of the system is
built, tested, and refined repeatedly until it
evolves into an acceptable final product
(Bennett, 2024). This model is especially suitable
because the project’s detailed requirements
emerged gradually as stakeholders provided
feedback. Rather than finalizing all requirements
upfront, the team created early prototypes of key
features (such as the coding exercise interface)
to gather user feedback and clarify expectations.
This iterative, trial-and-error method between
developers and clients ensures that the end
product closely aligns with user needs. In
practice, the prototyping methodology reduced
the risk of developing features that did not meet
end-user expectations and allowed the
developers to incorporate changes at multiple
stages (Geeksforgeeks, 2023). The following
sections correspond to the typical phases of the
prototyping model: requirements gathering,
quick design, prototype building, user
evaluation, prototype refinement, and finally
implementation and maintenance.

Figure 1
Prototype Model

Implement
Pk ::;kl‘l:‘ Build User Refining el
Maintain
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Figure 2
Visual Table of Contents (VTOC
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Figure 3
Use Case Diagram
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Requirements

During the requirements phase, the research
team established the functional, technical, and
pedagogical foundations of Intellicode through a
structured workflow with clearly defined roles
covering project management and UI/UX design,
system analysis and full-stack development,
quality assurance and testing, and
documentation and research. A mixed-method
data-gathering approach  was  employed,
combining an extensive review of peer-reviewed
literature, government policies, and industry
reports on Learning Management Systems,
programming education, adaptive learning, and
software quality standards, with particular
reference to the ISO/IEC 25010 quality model.
Academic sources were drawn from Google
Scholar, ERIC, IEEE Xplore, ACM Digital
Library, and Scopus, while local regulatory
alignment was ensured through the review of
CHED Memorandum Order No. 1, Series of
2025. To ground system requirements in actual
instructional needs, structured interviews and
focus group discussions were conducted with
the BSIT Dean, instructors, and IT students of
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Mabalacat City College using validated
questionnaires. These consultations identified
limitations of existing platforms such as
Microsoft Teams, Cisco NetAcad, and Huawei
portals, including fragmented access, delayed
coding feedback, and the lack of unified progress
tracking, which directly informed Intellicode’s
specifications.

System development and testing were conducted
using workstation and laptop environments
capable of  supporting  full-stack  web
development, local servers, and integrated
development environments. The system was
implemented using a modern web technology
stack comprising TypeScript and Next.js for the
frontend, NestJS for the backend, Prisma for
schema validation, and PostgreSQL via
Supabase for database management.
Deployment utilized Vercel for the frontend and
DigitalOcean for backend services. Core features
were supported by the Monaco Editor for the in-
browser coding environment, Gemini Al for
automated code evaluation, SMTP services for
email notifications, and PDFShift for digital
certificate generation. This combination of
hardware and software resources ensured a
scalable, secure, and maintainable platform
aligned with the instructional and assessment
requirements of programming education.

Design

Following the requirements analysis, the Quick
Design phase established the structural and
functional blueprint for the Intellicode system. A
Visual Table of Contents (VTOC) (see Figure 2)
defined the hierarchical organization of features
across the Admin, Instructor, and Student
interfaces, ensuring that core modules such as
authentication, course creation and approval,
student enrollment, secured browser-based
assessments, Al-assisted code evaluation, grade
management, analytics, and certificate issuance
were logically structured and aligned with the
system’s instructional objectives. Storyboards
were then developed to illustrate key user
workflows for each role, including course and
lesson management, assessment submission
and evaluation, administrative approvals, and
student progress tracking. These visual
representations  supported early usability
validation, allowing refinement of navigation flow
and interface consistency prior to development.
To further detail system behavior, system
flowcharts were used to model internal process
logic and data movement, particularly for coding
submission and evaluation workflows involving
frontend, backend services, and data storage.
Use case diagrams complemented this by clearly
defining role-based interactions and access
boundaries for Admins, Instructors, and
Students, serving as a reference for
implementation and testing. Project execution
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was managed through a Gantt chart that
outlined major milestones, timelines, and
responsibilities, enabling effective progress
tracking and resource allocation. Collectively,
these design artifacts provided a concise, user-
centered blueprint that guided prototype
development while ensuring accuracy, efficiency,
and alignment with the project’s educational
goals.

Development

The Build Prototype phase focused on
transforming Intellicode’s finalized design
specifications into a functional and interactive
learning management system. Guided by the
approved requirements and design artifacts,
development followed a modular and iterative
approach aligned with software engineering best
practices. Emphasis was placed on
maintainability, scalability, and security through
structured coding standards, version control,
and continuous testing. This phase resulted in a
working prototype that integrated core LMS
functionalities, including course management,
programming assessments, Al-assisted grading,
progress tracking, and certificate generation.
Intellicode was implemented using a modern
full-stack web architecture. The frontend was
developed with Next.js and TypeScript to ensure
responsive design, fast rendering, and an
intuitive user interface, while the backend
utilized NestJS to manage authentication,
business logic, and data processing. PostgreSQL
served as the primary database, integrated
through Supabase to support secure and
efficient data handling, with Prisma employed
for schema validation and data consistency. To
support programming activities, the Monaco
Editor was embedded as a browser-based coding
environment, and Gemini Al was integrated to
automate code evaluation and feedback
generation. Additional services such as SMTP for
email verification and notifications, and
PDFSHIFT for generating certificates and
downloadable  reports, enhanced  system
usability and communication.

The prototype implemented distinct, role-based
portals for administrators, instructors, and
students. Administrators were provided with
centralized tools for user management, course
approval workflows, system monitoring, and
real-time analytics to support institutional
oversight and quality assurance. Instructors
were equipped with features to create and
manage courses, organize content into modules
and lessons, configure secure assessments,
evaluate submissions using  Al-assisted
feedback, manage gradebooks, and issue or
revoke certificates. Students interacted with a
unified learning environment that enabled
course enrollment via invitation links, access to
structured learning materials, participation in
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coding exercises and assessments through a
secured browser, real-time progress tracking,
and certificate downloads upon course
completion.

Beyond core role-specific functions, advanced
LMS capabilities were integrated to enhance
instructional  effectiveness and  academic
integrity. These included an embedded coding
sandbox for hands-on practice, an Al-powered
code checker to improve assessment consistency
and efficiency, manual yet traceable certificate
issuance to ensure credential accuracy, and a
secured browser mechanism to prevent
academic misconduct during examinations. By
the end of the Build Prototype phase, Intellicode
delivered a stable and feature-complete
prototype ready for user testing and evaluation,
providing a strong foundation for refinement and
final deployment based on stakeholder feedback.
Testing

The Alpha and Beta testing phases were
conducted to evaluate Intellicode’s performance,
usability, and security, guided by the ISO 25010
quality model. Key attributes assessed included
Functional Suitability, Interaction Capability,
Security, and Flexibility. During Alpha Testing,
an internal evaluation was performed by the
research team to verify that all system
modules—including  authentication, course
management, coding assessments, Al-based
evaluation, grading, analytics, and certificate
issuance—operated correctly and efficiently. The
team also assessed system responsiveness, data
integrity, and adaptability across different user
workflows, documenting and resolving any bugs
or inconsistencies to ensure core stability and
alignment with instructional objectives.
Following Alpha Testing, Beta Testing involved a
broader group of wusers, including MIS
personnel, instructors, and students, to gather
real-world feedback wunder actual wusage
conditions. Evaluators  assessed system
usability, navigation, responsiveness, and
security across academic operations such as
course enrollment, content delivery, and coding
submissions. Feedback from this phase
informed refinements to the user interface,
workflow efficiency, and overall reliability. The
combined results of Alpha and Beta testing
confirmed that Intellicode was functionally
complete, secure, and user-friendly,
demonstrating its readiness for deployment in
an educational setting.

The Likert scale is a rating system that is used
in questionnaires and is designed to measure
respondent's attitudes, opinions, or perceptions.
After the calculations, each mean score of each
survey tool sub-criteria and criteria, the
researcher used the Likert scale to interpret the
result into its corresponding verbal
interpretation.
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Table 1

S-point Likert Scale

Response Numeric Range / Verbal

Categories al Value Interval Interpretati
on

Strongly Agree 5 4.21-5.00 Excellent

Agree 4 3.41-4.20 Very Good

Neutral 3 2.61 - 3.40 Acceptable

Disagree 2 1.81 -2.60 Marginal

Strongly 1 1.00 - 1.80 Poor

Disagree

Figure 4

Intellicode Landing Page

Personalized Coding
Assessments Powered

by Al

Implementation

Intellicode (see Figure 4) is deployed and
accessible via https:/ /intellicode-
mcc.vercel.app/, providing a secure platform for
administrators, instructors, and students. It
features OTP-secured access, course creation,
an embedded coding environment, and verifiable
certificate issuance. By supporting technology-
enhanced learning, mastery-based progression,
and formal recognition of achievement,
Intellicode advances SDG 4 (Quality Education)
and SDG 9 (Industry, Innovation, and
Infrastructure), strengthening the institution’s
digital education capabilities.

RESULTS

Intellicode’s alpha evaluation (see Table 2),
grounded in the ISO/IEC 25010 quality model,
yielded consistently Excellent results across the
assessed criteria. Functional Suitability received
the highest mean score of 4.88, with a verbal
indication of Excellent, demonstrating strong
alignment with the system’s major features,
including the complete set of functions that
cover all specified tasks and support the
intended users’ objectives. This rating reflects
that the system provides accurate outputs when
used by its target wusers and that its
functionalities effectively facilitate the
accomplishment of required tasks and learning
goals. In contrast, Security obtained the lowest
mean score of 4.78, though still verbally
interpreted as Excellent. This rating indicates
that the system ensures data accessibility only
to authorized users, protects the system and
data from unauthorized modification or deletion
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whether due to malicious actions or system
errors and upholds the reliability of user identity
verification. The slightly lower score was
primarily attributed to the alpha testers’
uncertainty regarding the system’s resistance to
potential penetration, as they are not
cybersecurity specialists. While they believed the
platform provides reliable verification methods to
confirm user identity, they could not fully assess
its robustness against sophisticated security
threats. Aggregating these outcomes, Intellicode
achieved an overall mean score of 4.82,
interpreted as Excellent, signifying that the
platform is technically sound and ready for
subsequent testing phases with only minor
refinements anticipated.

Table 2

Overall Evaluation Results - Alpha Test

ISO25010 Criteria Mean Score Verbal
Interpretation

Functional 4.88 Excellent

Suitability

Interaction 4.81 Excellent

Capability

Security 4.78 Excellent

Flexibility 4.81 Excellent

Overall Mean Score 4.82 Excellent

Table 3

Overall Evaluation Results - Beta Test

IS025010 Criteria Mean Score Verbal
Interpretation

Functional 4.89 Excellent

Suitability

Interaction 4.84 Excellent

Capability

Security 4.88 Excellent

Flexibility 4.86 Excellent

Overall Mean Score 4.87 Excellent

In the ISO/IEC 25010-based beta evaluation
(see Table 3), Intellicode sustained and
strengthened its Excellent performance across
all criteria, achieving an overall mean score of
4.87. Functional Suitability obtained the highest
mean rating of 4.89, is rated with a verbal
indication of Excellent with strong alignment
with the system’s features, and all beta testers
agreed that this criterion was fully met. They
affirmed that the Intellicode dashboards and
core functional components provide accurate
results when used by the intended wusers,
demonstrating that the system effectively
supports required tasks and aligns precisely
with user objectives. Interaction Capability,
while receiving the lowest score in the beta
evaluation, remained verbally indicated as
Excellent with strong alignment with the
system’s existing interaction features. All beta
testers believed that the user interface presents
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system functions and information in an inviting
and motivating manner that encourages
continued user engagement. However, they
noted that there is still room for improvement in
making the interface more visually dynamic and
engaging to further elevate the overall user
experience.

The increase in overall scores from the alpha to
the beta phase especially in Security reflects the
development team’s direct compliance with
recommendations provided by the alpha testers.
Enhancements such as implementing OTP
verification for instructor registration and
password resetting significantly strengthened
user authentication and contributed to higher
confidence in the system's security measures.
These improvements, aligned with ISO 25010
standards, positively influenced the evaluators’
perception of system robustness. Collectively,
the gains recorded during beta testing indicate
that Intellicode has matured into a refined,
stable, and deployment-ready platform suitable
for broader academic adoption

DISCUSSIONS

The findings of this study demonstrate that
Intellicode effectively addresses the gaps in
programming education at Mabalacat City
College by providing a unified, secure, and user-
centered LMS. The system’s features, including
in-browser  coding  exercises, Al-assisted
evaluation, OTP-secured authentication, and
automated certificate issuance, directly respond
to stakeholder needs identified during the
requirements analysis. High wuser acceptance
and positive alpha and beta testing outcomes
indicate that the system delivers strong
functional performance, intuitive navigation, and
reliable interaction quality, validating the design
decisions guided by the prototyping model.
Incremental improvements, such as the
integration of OTP verification, significantly
enhanced system reliability and security,
highlighting the importance of iterative
development in educational technology.
Intellicode’s implementation also aligns with
broader educational and technological goals. By
facilitating structured digital learning pathways
and promoting skill mastery in programming,
the system contributes to UN SDG 4 (Quality
Education). Concurrently, the adoption of a
scalable web architecture, secure digital
processes, and Al-driven learning tools supports
SDG 9 (Industry, Innovation, and
Infrastructure), advancing institutional
innovation and infrastructure development.
These outcomes underscore the system’s dual
impact on improving instructional efficiency and
fostering technological advancement in higher
education.
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Future considerations, such as integrating
Microsoft account authentication, enhancing
mobile responsiveness, and adding gamification
or test bank modules, could further strengthen
Intellicode’s usability, engagement, and
administrative efficiency. Such enhancements
would not only expand functionality but also
ensure sustainability and adaptability in
evolving academic contexts. Overall, the study
confirms that Intellicode represents an effective,
innovative, and reliable solution for enhancing
IT  education, demonstrating measurable
benefits in both learner engagement and
institutional digital capability.
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ABSTRACT

Construction sites require timely hazard awareness and dependable incident response. This study
developed IproTech, an IoT-based smart hardhat and web monitoring dashboard that integrates RFID
time-in/out, SOS and summon signaling, fall/impact detection, heat monitoring, and GPS tracking to
enhance worker safety and site oversight. The project followed a modified Waterfall Model of the SDLC,
ensuring a systematic approach to requirements, design, implementation, and evaluation. Design
artifacts (system architecture, block diagram, ERD, flowcharts, and Storyboard) guided the end-to-end
integration of ESP32-based sensing with a Firebase-backed Next.js dashboard. The system was evaluated
through alpha testing with four (4) IT experts and beta testing with thirty (30) site participants (laborers
and engineers) from Polarr Azanje, Angeles City. Both phases used ISO/IEC 25010-aligned criteria
emphasizing Functional Suitability, Performance Efficiency, Compatibility, and Reliability. Results
indicate high performance and user acceptance: the alpha test achieved an overall mean of 4.92
(Excellent), while the combined beta cohort achieved an overall mean of 4.80 (Excellent). Qualitative
feedback highlighted rapid alert propagation, clear dashboard visibility, and stable device—cloud behavior;
recommended refinements included increased battery headroom, refined fall-threshold tuning, enhanced
heat-status indicators, expanded logs, and lighter helmet materials. In conclusion, IproTech demonstrates
a robust, user-centered, and field-ready safety solution that aligns with construction workflows, providing
reliable real-time monitoring and actionable visibility for supervisors and teams.

Keywords: Internet of Things, Embedded
Systems, Real-Time Safety Monitoring

one of the most dangerous fields, along with
agriculture, forestry, and manufacturing (ILO,
2023). Other factors include unsafe working

INTRODUCTION conditions, exposure to extreme environments,

A safe and healthy workplace is important for
both employees and employers because it
supports overall well-being and productivity.
When companies fail to provide proper safety
measures, they expose their workers to
unnecessary risks and possible harm. This lack
of attention to safety not only puts employees in
danger but can also create long-term problems
for the organization itself. Among all the other
industries, construction accidents are a leading
cause of traumatic head injuries in the
construction industry. This sector continues to
encounter serious safety challenges worldwide.
According to the International Labour
Organization (ILO), construction accounts for
approximately 200,000 fatal accidents; these
alarming numbers are consistently ranking high
in terms of workplace injuries and fatalities
annually, placing it among the most dangerous
industries. Reports say that construction is still

communication lapses, and delays in emergency
response. There's conventional safety that
supported reducing disastrous accidents from
risk scenarios in the workplace. Although the
fact that modern construction is becoming more
complicated shows how limited these methods
are.

Based on recent studies, substantial
construction-related research is driven by
avoidable incidents such as lacking hazard risk
awareness and neglect of monitoring. Almost
instantaneous data for safety officer, engineer,
foreman, and skilled worker. As a result of this,
industries globally are embracing Internet of
Things (IoT) technologies to strengthen
occupational safety. Internet of Things (IoT)
systems provide continuous monitoring of
environmental conditions such as work location
and temperature while also transmitting
constant alerts to safety officers and teams
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(Kuhar,

Sharma, Hooda, & Verma, 2021; SREP, 2024).
These innovations not only enhance
environmental safety but also improve
compliance with safety regulations and support
data-driven decision-making, making
construction operations more efficient and
resilient.

Traditional building has rapidly expanded in the
Philippines and is crucial to the country's
development, stating that it is currently growing
at an annual rate of 11.8% (Research and
Markets, 2025). However, safety concerns plague
this growth; in 2024, 2,309 injuries were
reported in the sector (Team H., 2024). In
Central Visayas nearly half of work-related
incidents were in the construction sector
(Ppiquero, 2025). Common incidents are falls,
falling objects, extreme heat, improper use of
equipment, and disorganized equipment after
using it for work. Senate records show that
contractors must be held responsible for
workplace accidents involving their employees
(Senate of the Philippines, 2023). The lack of
enforcement of safety regulations and reliance
on outdated monitoring practices further worsen
risks. Advanced technology solutions are needed
to solve these challenges, shown to improve
workplace safety and accident prevention.
Angeles City in Pampanga is home to several
construction companies that are competing for
infrastructure projects (Dun & Bradstreet,
2024). While this competition drives economic
activity, it also increases pressure on firms to
meet fast deadlines, regularly at the expense of
worker safety. Delays in sending response
communication during emergencies, limited
visibility of worker conditions, and lack of
immediate hazard detection remain pressing
concerns.

Addressing these challenges requires solutions
that are not only advanced but also responsive
to local conditions. While global Internet of
Things (IoT) innovations provide new ways to
improve safety, they must be adapted to fit the
realities of the Philippine construction industry.
The IproTech Hardhat: Microcontroller-Based
Portable Location Tracking System with
Temperature Alarm and Monitoring Notification
was developed to meet this need by offering a
practical and affordable IoT-based approach.

The system was designed to monitor both worker
safety and site conditions while also sending
timely alerts and updates whenever hazards are
detected. Through wireless data transfer, it
provides foremen, engineers, and safety officers
with the ability to respond more quickly and
effectively during emergencies. More than just
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protective equipment, the IproTech Hardhat
marks a step forward in advancing a safer and
more sustainable construction industry. By
lowering risks and helping prevent accidents, it
not only strengthens emergency response but
also  promotes  safer  practices  across
construction sites.

Objectives of the Study

To design, implement, and evaluate IproTech:
Microcontroller-Based Location Tracking with
Temperature Alarm and Monitoring User
Interface for Construction Workers as an
integrated, field-ready safety solution that
enhances worker protection and site oversight.
The system combines GPS for real-time location,
RFID-Based worker Identification, temperature
sensing for heat-risk detection, and
visual/audible alerts (LED/buzzer) for hazard
signaling, presented through a web-based
monitoring interface. The study aligns its
evaluation with ISO/IEC 25010—emphasizing
functional suitability, performance efficiency,
compatibility, and reliability—with particular
focus on fault tolerance, data integrity, and
readiness for broader deployment. The
development process prioritizes robustness,
adaptability, and wuser privacy to deliver a
dependable solution that improves usability and
overall user experience.

Specific Objectives

In line with this, this study aimed to achieve the
following specific objectives:

1. To gather information from existing
users, related research articles, and
previous capstone projects to evaluate
how similar hardhat systems have
performed.

2. To identify the specific hardware
components and software tools
necessary for developing the system.

3. To design the overall system, including
diagrams that represent its structure
and workflow.

4. To construct and configure the ESP32
microcontroller for application
development.

5. To develop the system with the planned
safety features such as GPS tracking,
alerts, and monitoring functions.

6. To test the system through developer
testing, followed by alpha and beta
testing phases.

7. To assess the performance of the system
using the ISO 25010 quality standards.

8. To deploy the finalized system in an
actual or simulated construction site
environment for pilot implementation,
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user orientation, and refinement based
on real-world feedback.

METHODOLOGY

This chapter described the research strategy and
design for the IProTech Smart Hardhat. It
featured an SOS warning system with a
dedicated emergency button for rapid alerts to
the safety officer/admin via the web dashboard.
The device integrated a temperature-humidity
sensor (DHT22), accelerometer and 3-axis
gyroscope (IMU), vibration sensor (SW-420),
buzzer, RGB LED module, OLED status display,
GPS tracking module, and RFID for time-
in/time-out. A 4010 cooling fan is also included
and automatically activates when a high internal
temperature is detected to protect the
electronics. A Next.js/Firebase safety officer
admin web app provided employee monitoring,
attendance, live mapping, and alert
management. This chapter also discussed the
ethical issues considered and the actions taken
to ensure that the study’s findings are valid and
accurate.

Figure 1
Modified Waterfall Method

REQUIREMENTS ‘
i DESIGN ‘

& DEVELOPMENT ‘
( TESTING ‘
( IMPLEMENTATION )
i MAINTENANCE

The researchers made use of the modified
waterfall model as the Software Development
Life Cycle (SDLC) methodology to develop
IproTech: Microcontroller-Based Location
Tracking with Temperature Alarm  And
Monitoring User Interface For Construction
Workers this section described the SDLC phases
and analytical diagrams that were used for this
project. SDLC phases include requirements
gathering, system design, software and
hardware implementation, system testing,
deployment, and maintenance.

Requirements

To gain a better understanding of construction
site safety and the perspectives of construction
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workers and site managers, the process involved
locating and conducting interviews with
employees, supervisors, and safety officers in
Angeles City, Pampanga. These interviews
provided valuable insights into how construction
projects are managed, the common safety
challenges they face, their daily work routines,
and feedback on tools that can address their
needs. Thorough research was also carried out
using credible online sources and information
acquired from the interviews to validate the
requirement evaluation. Discussions about the
[ProTech system were conducted face-to-face;
the topics in these meetings ranged from
improvements in features, hardware modules,
and functionalities. Technical advisors and
references from past capstone projects and
related IoT-based safety systems provided
further guidance. Task assignments were evenly
distributed among the researchers, ensuring
that responsibilities matched their technical
strengths. These collaborations were important
toward completing IProTech: A Microcontroller-
Based Location Tracking with Temperature
Alarm and Monitoring User Interface for
Construction Workers.

Design

The researchers utilized design tools in the
design phase to illustrate the system’s
functionality effectively. The storyboard was
developed to represent frames or panels that
illustrate the interaction flow of the IProTech
application and the smart hardhat. Each panel
represented a step, mapping out how the user
interacts with the system to optimize the
interface and reflect expected user behavior.

The system architecture diagram illustrated the
layered structure of IProTech, showing how
worker devices transmit data through the ESP32
and sensors to the real-time database, where the
web dashboard accesses and processes it.

The entity-relationship diagram (ERD) mapped
out the data relationships between entities in
the system, such as Workers, Alerts,
Notifications, Attendance Logs, and Device
Status. It clarified the database structure
supporting the monitoring dashboard and
mobile interface, ensuring consistent and
reliable data handling.

The storyboard illustrated the user interaction
and screen flow of [ProTech’s safety monitoring.
It detailed sequences such as time-in/time-out,
heat and fall notifications, SOS button
workflows, and alert acknowledgment on the
dashboard, ensuring the application’s screens
and prompts followed an optimized sequence for
construction site safety.
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The flowchart illustrated the logic and process
flow of IProTech’s safety monitoring. It detailed
conditional paths such as heat detection, fall
alerts, and emergency button sequences,
ensuring the application’s functions followed an
optimized sequence for construction site safety.

Figure 2
Iprotech Flowchart Diagram

The ©block diagram outlined the overall
architecture of the IProTech system, showing the
interaction between major hardware and
software components such as the ESP32
microcontroller, GPS module, DHT sensor,
vibration module, buzzer, and monitoring
interface. This diagram provided clarity on how
components integrate and how safety data flows
across the system.

Figure 3
Iprotech Block Diagram

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

The Visual Table of Contents (VTOC) served as a
structured map that aligned user requirements
with system functions, modules, and specific
hardware or software elements. It provided a
top-down view of how each requirement was
fulfilled through technical implementation,
ensuring that every part of IProTech traced back
to a defined wuser goal. This ensured
transparency, consistency, and completeness
throughout the design process.

Finally, The Gantt chart presented the timeline
of the IProTech project, including research,
design, acquisition of hardware, prototype
development, system testing, and deployment. It
provided a clear structure for managing tasks
and meeting milestones on schedule.
Development

The development phase is an important part of
the design and implementation of IProTech: A
Microcontroller-Based Location Tracking with
Temperature Alarm and Monitoring User
Interface for Construction Workers, while
ensuring alignment with ISO/IEC 25010 quality
views (Functional Suitability, Performance
Efficiency, Compatibility, and Reliability). The
researchers use both hardware and software
tools as key resources to support proper design,
implementation, and verification of the system.
As the development phase progresses, the
researchers acquire and assemble the hardware
components for the smart hardhat. The finalized
bill of materials includes an ESP32 (30-pin) with
an IProTech Shield, RFID for time-in/time-out,
NEO-6M GPS, DHT22 for temperature (optional
humidity), SW-420 vibration sensor (with
optional IMU), RGB LED indicators, SFM-27
buzzer, a 0.91" OLED display, a 4010 exhaust
fan (relay/MOSFET-controlled for component
cooling on high heat), and a USB Type-C
charging/power module. Mechanical fixtures
and wiring harnesses are prepared to withstand
vibration, dust, and heat typical of construction
sites.

The development phase for the software involves
using an application framework compatible with
the chosen microcontroller and the monitoring
needs of safety officers. Firmware is authored for
the ESP32 using the Arduino IDE, implementing
non-blocking sensor polling, debounced event
logic (SOS, fall/impact, heat), automatic fan
control tied to DHT22 thresholds, offline
buffering with idempotent replay, and Wi-Fi
reconnection routines. The monitoring interface
is built with Next.js (instead of plain React) and
integrates Firebase Realtime Database and
Firebase Authentication. The web app is usable
on any device with internet access and provides
role-based views, Leaflet mapping for real-time
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GPS, alert feeds, attendance/session logs, and
acknowledgment workflows.

The software and hardware are seamlessly
integrated within the smart hardhat and the
monitoring interface. A fast, secure connection—
using Wi-Fi with authenticated access to
Firebase—links the device and dashboard for
notifications, data display, and control. Security
rules, serverless API routes, and SSR/ISR in
Next.js help ensure responsive loading, correct
authorization, and predictable data handling.
The researchers then ensure that all
components—including GPS, DHT22,
vibration/IMU, RFID, LEDs/buzzer, OLED, and
the 4010 fan—operate as intended. Any errors or
problems (e.g., false positives from vibration,
heat sensor bias, or reconnect edge cases) are

logged, analyzed, and resolved during
development through threshold tuning,
hysteresis/debouncing, sensor placement

adjustments, and firmware refinements.

To identify and assess functionality issues in the
system or hardware, different tests are carried
out. Bench tests verify sensor accuracy, end-to-
end latency (event—dashboard), battery
endurance, and recovery after Wi-Fi or power
loss; field scenarios exercise SOS, fall/impact
triggers, heat alerts with automatic fan
actuation, RFID attendance, and
mapping/acknowledgment flows. In addition,
ISO/IEC 25010-aligned evaluations are used to
surface unknown or unaccounted-for issues
under realistic conditions.

Once the researchers successfully test, identify
problems, and  resolve issues, proper
documentation—including wiring diagrams,
firmware versions, configuration profiles, API
schemas, security rules, and test scripts—serves
as a valuable resource for subsequent phases,
future maintenance, and reproducibility of the
[ProTech system.

Testing

After the development of the IproTech system
was completed, it underwent both alpha and
beta testing. This stage evaluated the system’s
overall functionality, accuracy, and performance.
During the testing phase, the validity of the
questionnaires was also assessed to ensure
reliable data collection. The methods for
gathering, evaluating, and processing the data,
along with the sampling techniques and devices
used, were clearly described.

To verify that the results of the study were
unbiased and unaffected by the researchers, the
respondents, or the evaluation setting, the ISO
25010 questionnaire underwent validity testing.

Implementation:

The deployment phase described in this study
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formed part of the actual implementation of
IProTech: A Microcontroller-Based Location
Tracking with Temperature Alarm and
Monitoring User Interface for Construction
Workers. After the system was fully developed, it
was deployed at a construction site in Pampanga
to assess whether it met its intended objectives,
particularly in terms of functionality, usability,
reliability, and adherence to software quality
standards such as those outlined in ISO/IEC
25010.

The implemented IProTech system included real-
time location tracking via a GPS module;
temperature (and optional humidity) monitoring
for heat-stress detection using the DHT22;
vibration/impact sensing (with an IMU) for fall
alerts; and a responsive web dashboard (Next.js
+ Firebase, mobile-friendly) for centralized
monitoring, notifications, and RFID-based
attendance. Additional on-helmet features
included an SOS/summon button for rapid
escalation, RGB LEDs for role/status indication,
a buzzer for audible cues, an OLED for on-device
feedback, and an automatically controlled 4010
fan to cool internal electronics during high-
temperature conditions.

During deployment, selected construction
workers, foremen, engineers, and safety officers
used the system in a real-world setting, allowing
the researchers to gather feedback and evaluate
performance (e.g., alert latency, GPS accuracy,
usability, and endurance). This pilot phase was
essential for identifying adjustments to
thresholds, user interface elements, and power
management before considering any broader or
long-term implementation.

Maintenance

After system implementation, the maintenance
phase was carried out as a planned component
to ensure the continuous functionality and
reliability of the IProTech  system. A
comprehensive maintenance strategy was
established, which included scheduled
inspections of both hardware and software
components to detect and address potential
issues before they affected system performance.
The maintenance plan involved routine system
diagnostics, firmware and software updates, and
preventive measures to reduce the likelihood of
malfunctions. Particular attention was given to
critical features such as the GPS module, DHT
sensor, vibration detection system, and
notification controls within the monitoring
dashboard to ensure they remained operational
and up to date. An administrative monitoring
interface supported the identification and
resolution of technical issues in real time,
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promoting efficient system management and
data integrity.

Although the maintenance activities followed
deployment, their prior inclusion in the project
design reflected the researchers’ foresight and
commitment to ensuring long-term system
sustainability, safety, and user satisfaction.

RESULTS

This section presents the findings from the
implementation and evaluation of the IproTech
system. The results show how the smart hardhat
and monitoring dashboard addressed the
project’s aims of improving worker safety
through real-time tracking, hazard alerts, and
responsive site oversight. Data from system
testing, participant feedback, and feature
validation are analyzed against the research
questions. The discussion connects these
findings to related work on IoT safety wearables
and  construction-site risk management,
underscoring  IproTech’s contributions to
incident prevention, safety visibility, and
practical digital innovation in construction
settings.

Table 1
Overall Evaluation Results - Alpha and Beta
(Combined Laborers + Engineers)

150 25010 Verbal Mean Verbal Mean Score
Criteria Interpretation Score Interpretation (Beta (Beta —
(Alpha) (Alpha) — Combined) Combined)
Functional Excellent 484 Excellent 4.82
Suitability
Compatibility ~ Excellent 5.00 Excellent 4.81
Performance Excellent 5.00 Excellent 4.78
Efficiency
Reliability Excellent 4.88 Excellent 4.79
Overall Mean Excellent 492 Excellent 4.80

Score

Testing Results

The Alpha and Beta testing stages were
important parts of evaluating the IproTech
system. During the Alpha test, the researchers
carefully checked the administrator dashboard
and device—cloud features wusing ISO/IEC
25010-aligned criteria focused on Functional
Suitability, Compatibility, Performance
Efficiency, and Reliability. The Beta test involved
a wider group of participant testers and end
users and domain experts and likewise centered
on Functional  Suitability, @ Compatibility,
Performance Efficiency, and Reliability.
Together, these activities provided a clear picture
of how the system works in practice, how stable
and responsive it is under typical operating
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conditions, and the overall user experience—
supporting the detailed analysis in the next
sections.

The detailed evaluation results from both the
Alpha test (IT experts) and the Beta tests
(Laborers and Engineers) are consolidated below.
All cohorts yielded Excellent ratings on the
ISO/IEC 25010 criteria applied to IproTech.

The Alpha test—conducted with IT professionals
in controlled conditions—registered very high
marks, confirming architectural soundness and
implementation quality. The laborer and
engineer Beta tests reproduced these outcomes
under realistic job-site use, sustaining Excellent
ratings in every category. Minor refinements
identified (battery headroom, fall-threshold
tuning, heat-status clarity, and expanded
logging) are already feasible within the current
hardware /firmware and dashboard
configuration. Collectively, these results affirm
that IproTech meets its core safety and
monitoring objectives and is ready for broader
field deployment.

Meanwhile in the beta test, The platform
delivered outstanding results during the laborer
beta test, achieving an overall average rating of
4.79, classified as “Excellent.” Scores reflected
the system’s complete and dependable core
functions—including heat monitoring, fall and
impact detection, time-in/out, and location
tracking—along with responsive dashboard
updates, stable device—cloud synchronization,
and consistent operation with proper recovery
after temporary interruptions. These findings
demonstrate that IproTech’s design and
workflows are well-aligned with day-to-day
laborer needs under realistic site conditions.
Engineers likewise rated IproTech as Excellent
across all criteria. Perfect Compatibility scores
(5.00) highlighted stable operation with multiple
hard hats and other wireless equipment on-site,
while high ratings for Reliability (4.85) and
Performance Efficiency (4.84) confirmed timely
alerts, rapid SOS response, and smooth
dashboard updates even under intermittent
connectivity. Functional Suitability (4.72) also
remained strong, with feedback identifying
minor refinements—such as adjusting fall-event
thresholds and improving heat-status clarity—
that are fully achievable within the existing
firmware and Ul framework. Engineers’ technical
observations emphasized the most-valued
hardhat features (SOS, summon, temperature
alarms) and dashboard capabilities
(attendance/time-in/out, GPS/site-wide view,
SOS monitoring). No blocking issues were
encountered. Suggested enhancements included
more comprehensive logs for post-incident
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analysis, lighter helmet materials for greater
comfort, and explicit “high-heat” status
indicators on the dashboard to support proactive
safety interventions.

DISCUSSION

A systematic design approach—using system
architecture, block diagrams, ERD, flowcharts,
storyboards, a visual table of contents, and a
Gantt chart—guided the translation of field
requirements into implementable features. On
the device side, firmware integrates sensor
polling, button/alert logic, and robust
reconnection routines. On the cloud and
dashboard side, Firebase  Authentication,
Realtime Database, and Hosting enabled secure
role-based access, low-latency data updates, and
reliable deployment. The dashboard presented
live maps, alert feeds, logs, and role-aware views
for supervisors.

Conclusion

Based on the findings, the researchers conclude
that the project successfully met all of its
specific objectives. IproTech demonstrated
reliable performance across its core functions,
including RFID time-in/out, SOS and summon
features, fall and impact detection, heat
monitoring, and GPS location tracking. The
dashboard effectively displayed worker identity,
status, and alerts, and the system achieved high
functional suitability during both alpha and beta
testing, indicating strong alignment with real-
world construction-site workflows. Performance
results were likewise excellent, with field users
noting timely alert delivery and responsive
dashboard updates under typical network
conditions. The ESP32 microcontroller managed
concurrent tasks smoothly, validating the
project’s emphasis on real-time behavior.
Compatibility ratings were also excellent, as the
system operated without interference alongside
existing site wireless equipment and supported
multiple hard hats simultaneously. Its data
model and API payloads proved flexible enough
to accommodate diverse user roles and team
structures. Reliability testing further confirmed
IproTech’s robustness, with excellent scores
reflecting its stable operation and ability to
automatically recover after temporary Wi-Fi or
power interruptions while maintaining accurate
data synchronization. Instances of duplicate or
missing entries were minimal and linked to rare
edge conditions that can be resolved through
debouncing and idempotency improvements.
The project’s strong outcomes can also be
attributed to its methodical engineering process,
which employed architecture diagrams, block
diagrams, ERD, flowcharts, storyboards, and a
detailed Gantt chart to guide development. The
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chosen hardware and software stack—ESP32,
Firebase, and Next.js/React—proved well suited
for a low-latency, field-deployable safety system.
With excellent overall ratings in both alpha and
combined beta testing, IproTech demonstrates
clear readiness for continued field use. The few
recommended improvements are incremental
and feasible within the current system
architecture, involving targeted firmware
refinements, interface updates, and minor
hardware enhancements. Overall, the results
validate IproTech as a robust, user-centered,
and scalable safety and monitoring solution that
effectively addresses critical construction-site
needs while remaining practical for student-led
implementation and future expansion.
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ABSTRACT

The study entitled “I-TUNGKOD: A Smart Assistive Cane with Ultrasonic Proximity Sensing, GPS
Tracking, and Emergency Communication Features” aims to provide a technological solution to enhance
the mobility and safety of visually impaired individuals. The system integrates ultrasonic sensors for
obstacle detection, a water sensor for wet surfaces, a HuskyLens for object recognition, and a GPS module
paired with a SIM800OL GSM module for real-time location tracking and emergency communication. Using
an ESP8266 as the central controller, the cane provides timely alerts to the user through a buzzer,
ensuring safe navigation in various environments. The evaluation of the system was conducted using ISO
25010 standards across functional suitability, compatibility, usability, and portability. Results from the
alpha and beta testing phases showed that the system performs its intended functions reliably, with
particularly high scores in functional suitability, compatibility, and portability. Usability was rated
positively but identified as an area for improvement, suggesting enhancements in feedback mechanisms
and sensor prioritization. Overall, the findings indicate that the I-TUNGKOD smart cane is an effective
assistive device that promotes independence, safety, and confidence among visually impaired users.
Recommendations include optimizing sensor integration, improving user interaction, and expanding GPS
features to further enhance the system’s functionality and reliability.

Keywords: Internet of Things, Smart Cane,
Embedded System, Mobile Application

developing affordable and accessible smart
assistive devices that can improve autonomy
and safety.

Vision impairment is a major global public
health concern, with at least 2.2 billion people
worldwide experiencing near or distance vision
impairment. Alarmingly, around 1 billion of
these cases could have been prevented or
remain unaddressed, reflecting significant gaps
in access to eye care services. Many individuals,
especially in resource-limited settings, face daily

INTRODUCTION

Visual impairment presents significant
challenges that can make daily life and
navigation more difficult. Individuals with total
blindness or low vision often encounter
difficulties in mobility, balance, and
environmental awareness, which are further
compounded by the lack of accessible

infrastructure. These challenges place visually
impaired individuals at a higher risk of accidents
and falls, affecting their ability to move
independently in both indoor and outdoor
environments. Beyond physical safety, vision
loss may also lead to social isolation, reduced
well-being, and increased dependence on family
members or caregivers for daily activities.

Many visually impaired individuals rely on
assistive devices such as white canes, Braille
tools, and electronic travel aids to support their
mobility. However, access to advanced assistive
technologies remains limited. According to the
World Health Organization, a large portion of the
visually impaired population lacks access to
appropriate assistive devices due to high costs
and limited availability. This gap between need
and access highlights the importance of

challenges related to mobility, independence,
and safety. A smart assistive device such as I-
TUNGKOD, which can detect obstacles, track
location, and send emergency alerts, can provide
essential support and help reduce the real-world
impact of vision loss.

The Philippines is experiencing rapid growth in
smartphone wusage, reflecting global trends
toward increased digital connectivity. This
growing familiarity with technology among
Filipinos presents an opportunity to integrate
assistive devices with mobile capabilities.
However, visually impaired Filipinos still face
significant barriers in accessing assistive devices
due to cost and limited availability. Although
PhilHealth's initiative to cover prescription
glasses, crutches, canes, and wheelchairs
starting in January 2025 marks progress, a
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substantial gap between accessibility and
demand remains. This situation emphasizes the
need for more advanced and affordable mobility
support  systems for visually impaired
individuals.

Local initiatives have also attempted to address
accessibility challenges. For instance, on March
13, 2025, Mabalacat City, led by Mayor Cris
Garbo, provided financial assistance to 175
persons with disabilities to help them acquire
essential assistive devices. While such efforts are
commendable, visually impaired individuals
continue to face mobility limitations due to the
lack of innovative and technologically enhanced
support tools.

Traditional canes, although widely used, provide
limited functionality and lack advanced safety
features that could significantly enhance user
independence and security. To address these
pressing needs, this study introduces “I-
TUNGKOD: A Smart Cane with Ultrasonic
Proximity = Sensing, GPS Tracking, and
Emergency Communication Features.” This
smart assistive cane integrates ultrasonic
sensors for obstacle detection, GPS technology
for real-time location tracking, and a one-button
emergency alert system for immediate
assistance. By combining these technologies
with mobile connectivity, I-TUNGKOD aims to
help visually impaired individuals navigate their
environment more safely, reduce the risk of
accidents, and maintain independence.
Furthermore, it provides reassurance to
caregivers by enabling faster emergency
response and location monitoring.

This research aligns with several United Nations
Sustainable Development Goals (SDGs), which
provide a global framework for promoting
inclusivity and sustainable development.

The study particularly supports SDG 3: Good
Health and Well-being by enhancing mobility
safety and reducing accident-related risks
among visually impaired individuals. Through
the development of the I[-TUNGKOD smart
assistive cane, equipped with ultrasonic sensors,
GPS tracking, and emergency communication
features, the system aims to improve user
safety, promote independence, and support
overall well-being.

Furthermore, this study contributes to SDG 9:
Industry, Innovation, and Infrastructure by
demonstrating how technological innovation can
be applied to address real-world accessibility
challenges. The integration of smart technologies
into traditional mobility aids reflects the
importance of developing inclusive and adaptive
infrastructure for vulnerable populations.
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In addition, the study supports SDG 4: Quality
Education by encouraging research-based
learning and innovation in assistive technology.
The development of the I-TUNGKOD system
provides valuable insights and learning
opportunities for students, researchers, and
future developers in the field of intelligent
assistive devices, helping to build capacity for
continued technological advancement.

Objectives of the Study

This study aims to develop and implement an

advanced IoT-enabled assistive device called "I-

TUNGKOD: A Smart Cane with Multi-Sensor

Detection, Object Recognition, and Emergency

Communication Features" to enhance mobility,

safety, and independence for elderly users in the

Philippines. The system will be built using an

ESP8266 as the main processing unit and will

feature a dedicated mobile application developed

using Flutter for cross-platform compatibility
and optimal user experience.

Specific objectives include:

. To gather information through internet
and library research, interviews,
academic journals, government sites,
and published news articles.

. To identify hardware and software
developmental requirements.

. To design the system using diagrams
and analysis tools.

. To create a microcontroller-based IoT
Smart Cane prototype.

. To connect to a mobile phone.

. To develop and interconnect hardware
prototype and mobile application.

. To test the developed Smart Cane
Prototype and System.

. To evaluate the developed IoT system

using the ISO25010 Model in terms of
Functional  Suitability, = Performance
Efficiency, Interaction Capability, and
Flexibility.
. To deploy the developed IoT Smart Cane
System.
Scope and Limitations
This study aims to develop and implement "I-
TUNGKOD: A Smart Cane with Multi-Sensor
Detection, Object Recognition, and Emergency
Communication  Features." The research
encompasses comprehensive data collection
through library research, academic journals,
and online scholarly sources to establish a solid
foundation for developing the advanced assistive
device. Information gathered from -credible
academic publications, government databases,
and consultations with technical advisers
ensures that the system development is
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grounded in current technological capabilities
and best practices in assistive technology.

Much of the literature and secondary data
focused on localized Philippine contexts, which,
while  valuable, may Ilimit the global
generalizability of the findings. Identifying the
hardware and software requirements allowed the
researchers to specify components and
technologies suitable for developing the
prototype. However, the process was influenced
by resource and availability constraints. Certain
advanced or commercial-grade hardware was
not accessible during development, and software
configurations had to be simplified.

METHODOLOGY

This section details the methodology and design
employed in the development of the I-TUNGKOD
smart assistive cane. It outlines the Software
Development Life Cycle (SDLC) method utilized,
the analysis diagrams, and the research
instruments wused to collect data for the
development of both the Smart Assistive Cane
prototype and its accompanying mobile
application.

The Modified Waterfall Model was selected for
the development of the Smart Assistive Cane
prototype and mobile application. This model
provides a systematic flow of development
processes, incorporating flexible, iterative
phases that ensure comprehensive
documentation and design evaluations. This
approach was chosen to guarantee the quality,
consistency, and maintainability of the IoT
system and mobile application.

Figure 1
Modified Waterfall Model

Requirements
Analysis

System Design
\

_\
Debugging \'

\

Requirement Analysis

During the requirement analysis phase, the
developers gathered information pertinent to the
proposed Smart Assistive Cane IoT prototype.
This involved extensive internet and library
research to generate ideas for the capstone
project. Sources included online libraries,
published research journals, government
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websites, reputable non-governmental
organizations, books, and discussions with a
technical advisor. This thorough research
method, utilizing an array of reliable sources,
ensured that prototype development was based
on current technological capabilities, met its
requirements, and considered specific user
needs.

Specific tasks were allocated, ideas distributed,
and activity calendars set up to ensure the
smooth and effective execution of the capstone
project. The development team roles were
divided based on skills, specializations, and
interests to optimize collaboration and workload
distribution. For instance, one researcher
focused on literature reviews, while another
designed the research methodology and data
collection tools.

Others were responsible for data analysis,
project documentation, and logical flow analysis
of diagrams. This division of duties facilitated
effective  collaboration, reduced individual
workload, and ensured accuracy and timely
completion of each task.

The Smart Assistive Cane prototype was
constructed using a variety of hardware and
software techniques. The development
environment included a laptop with 24 gigabytes
of RAM, an i5 processor, and Windows 11. The
back-end code was compiled using C++ and
Python programming, and wuploaded to the
Arduino board wusing the Arduino IDE and
Visual Studio Code. Key components identified
for the prototype included the NEO-6M GPS
Module, ESP32, Arduino IDE, GitHub for version
control, and Canva for visual design. These
components were chosen to ensure effective
system development and operation. The
ESP8266 microcontroller facilitated connectivity
and data transfer, while the GPS module was
used for location tracking and real-time
monitoring via a mobile application. The
microcontroller and its sensors were
programmed using the Arduino IDE, and Visual
Studio Code served as a version control system
for team collaboration.

System Design

In the system design phase, various design tools
were utilized to illustrate the functionality of the
IoT system. The prototype and mobile
application design were developed using a
system architecture diagram (see Figure 2),
storyboard, block diagram (see Figure 3), and
Gantt chart. The system architecture diagram
was instrumental in mapping out the
relationships among system components,
visualizing workflows, user interactions, and
hardware integration, thereby ensuring a
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systematic approach to system development. A
block diagram detailed the electronic parts and
connections of the system. The storyboard
included panels or frames depicting the mobile
application's flow and user experience. A Gantt
chart was used to estimate task durations and
track progress, ensuring timely completion.

The system's operational process begins with
system boot, initializing hardware and software
components. Upon activation, the system checks
for user input. If input is provided (e.g., pressing
a button), the system processes the command,
applies feature toggles, and updates settings.
Subsequently, or if no input is given, the system
enters continuous monitoring, performing
sensor scans and collecting environmental data.
The collected data is processed by an Al module
for obstacle or threat recognition. If a potential
hazard is identified, an alert is generated and
delivered to the user via multi-modal feedback
(haptic vibration, audio signals, or app
notifications). If no threat is detected, the system
proceeds with location updates, sending real-
time positional information to the mobile
application for caregivers and emergency
contacts.

This continuous loop ensures constant
scanning, processing, and appropriate response
to user commands or environmental changes,
maintaining user safety and situational
awareness.

Figure 2
Architecture Diagram

Figure 3
Block Diagram
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Implementation

The implementation phase focused on
translating the logical design into an operational
prototype. The “I-TUNGKOD” Smart Assistive
Cane was developed by integrating hardware
and software components to ensure effective
functionality under real-world conditions.

One major feature implemented was the
ultrasonic proximity sensing system, designed to
detect obstacles within a 5-10-meter range.
Ultrasonic sensors connected to the ESP8266
microcontroller provided real-time distance
measurements, activating a buzzer or vibration
motor upon obstacle detection. Previous
research has demonstrated the effectiveness of
ultrasonic sensors in assistive devices,
significantly improving safety and mobility for
elderly individuals.

The GPS tracking feature utilized the NEO-6M
GPS module, providing real-time location data
transmitted to the caregiver’s smartphone via
the Blynk mobile application. The application
displayed the user’s location on a live map,
along with supplementary details such as speed,
direction, and satellite connectivity. The
integration of GPS in assistive technologies is
crucial for remote monitoring and prompt
emergency response.

An emergency communication system was also
incorporated, featuring a dedicated button that,
when pressed, automatically transmitted a
distress message with the user’s location to a
predefined contact. This safety feature enhances
emergency response times and provides
reassurance for users and caregivers.

Hardware and mobile application integration
were achieved through Wi-Fi communication.
The ESP8266 was programmed via the Arduino
IDE to manage sensor data and trigger
appropriate responses. Real-time data were
transmitted to the Blynk application over the
internet, enabling continuous monitoring of the
user.

To ensure reliability, each system component
underwent unit testing to verify individual
functionality, followed by integration testing to
confirm seamless communication between
hardware and software. Adopting a structured
implementation and testing approach under the
Modified Waterfall SDLC model promotes system
quality  and functionality in assistive
technologies.

By the conclusion of this phase, a fully
operational prototype of the “I-TUNGKOD” Smart
Assistive Cane was developed, ready for
evaluation.
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Testing

In this phase, the system was modified based on
recommendations from the panel and
technical/capstone advisers. The entire study
was evaluated to ensure the system met its
requirements. Opinions and proposals from the
panels were examined and incorporated to
improve the developed system.

A survey tool, created and anchored with the
[SO25010 Software Product Quality Standard
criteria, was used for alpha and beta testing to
identify and fix bugs or issues. The survey
questionnaire (see Appendix X in original
document) was designed to assess the quality of
the constructed system based on IS0O25010
model's functional appropriateness, interaction
capability, security, and flexibility.

The ISO25010 questionnaire underwent validity
testing to ensure impartiality. Pre-testing
procedures included seeking expert advice from
Dennis L. Tacadena, DIT (Capstone Instructor)
and Ritchell Z. Escoto, MIT. The tests were
assessed for alignment with criteria sub-criteria,
and test results were correlated with ISO 25010
criteria. The constructed questionnaire was
evaluated, and scores were correlated with the
test wusing sampling method, frequency
distribution, mean scores, and Likert Scale.
Sampling Method

Purposive sampling, a non-probability sampling
technique, was employed to select participants
based on specific characteristics relevant to the
study’s objectives. This method is suitable for
research targeting individuals who can provide
meaningful and expert feedback on the system.
For the alpha testing phase, three Information
Technology (IT) professionals were purposively
chosen to assess the technical performance of
the “I-TUNGKOD” smart assistive cane, focusing
on functionality, security, and user interface.
For the beta testing phase, at least thirty (30)
visually impaired target users and their
caregivers from Mabalacat City were selected.
These respondents, directly affected by mobility
limitations, offered valuable insights on
usability, practicality, and user satisfaction. This
sampling technique ensured that the evaluation
was based on informed perspectives from users
and professionals with relevant experiences,
aligning with wusability testing and iterative
design improvement. Purposive sampling is also
time-efficient and cost-effective, particularly in
developmental research where specific feedback
from target wusers is more critical than
generalization to a wider population.

All participants were thoroughly briefed on the
study’s objectives, procedures, and potential
risks. They were assured of voluntary
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involvement and the freedom to decline
participation or withhold personal information.
The research team emphasized that all data
collected would be used solely for academic
purposes and handled with strict confidentiality,
in full compliance with the Data Privacy Act of
2012. The formal administration of the
questionnaire took place in Mabalacat City from
October 6 to October 27, 2025. Respondents
received a simple orientation explaining the
evaluation's purpose and clear instructions on
completing the checklist.

Debugging

The I-Tungkod device is envisioned as an
assistive technology prototype intended for
individuals who are blind, visually impaired.
While the project is still at the planning and
conceptual stage, its deployment strategy has
been designed based on anticipated features and
insights from related technologies. Initial
deployment is projected to begin with small-
scale pilot testing in collaboration with
barangays and visually impaired associations.
Prior to this, prototype testing and debugging
would ensure that critical components such as
ultrasonic sensors, vibration motors, and
buzzers perform as expected.

Deployment

During deployment, participants would be
provided with orientation sessions and user
manuals to guide them in operating the device.
Feedback from this phase would serve as the
basis for further refinements.

Additionally, even though I-Tungkod is
hardware-based, the development team plans to
make its Arduino code, wiring diagrams, and
user documentation publicly available through
platforms like GitHub. This open-access
approach fosters transparency and encourages
other developers or academic institutions to
replicate or improve the project in the future.
Maintenance

Though still at the conceptual stage,
maintenance strategies for I-Tungkod have been
outlined as part of future planning. Preventive
maintenance is envisioned to involve quarterly
inspections of hardware components such as
sensors, battery packs, and wiring integrity to
prevent malfunctions and ensure device safety.
Corrective maintenance would allow users to
report malfunctions, after which repairs or
component replacements would be carried out
promptly.

To ensure continuity and traceability, a digital
maintenance log is recommended to record
inspection results, repairs, and part
replacements. Furthermore, the publication of
technical resources, including source codes and
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schematics, would ensure that future teams can
maintain, update, or enhance the device, thus
extending its lifecycle and usability.

Figure 4
Prototype test

Table 2
Overall ISO 25010 Evaluation Results
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Compatibility showed strong results in both
tests; the alpha phase scored 4.3, while the beta
phase was 4.64, giving the beta phase the
highest mean score. Usability maintained great
extent scores, with the alpha phase at 4.2 and
the beta phase at 4.03. Portability exhibited
notable improvement, increasing from 4.32 in
the alpha test to 4.10 in the beta test. The
overall mean score increased from 4.29 in the
alpha test to 4.25 in the beta test, both of which
can be verbally interpreted as "Excellent,"
showcasing the platform's continuous
improvement and adherence to ISO 25010
standards.

Table 3
Alpha Test Results (ISO 25010 Criteria)

ISO 25010 Criteria Mean Score Verbal Interpretation

Functional Suitability 4.34 Very great extent

Compatibility 4.3 Very great extent
Usability 4.2 Very great extent
Portability 4.32 Very great extent

Overall Mean Score 4.29 Very great extent

ISO 25010 Criteria Mean Score Verbal Interpretation

Functional Suitability 4.30 Very great extent

Table 4
Beta Test Results (ISO 25010 Criteria)

ISO 25010 Criteria Mean Score Verbal Interpretation

Compatibility 4.47 Very great extent
Usability 4.25 Very great extent
Portability 4.21 Very great extent
Overall Mean Score 4.12 Very great extent
RESULTS

This section presents the results and outcomes
of the study, aligned with its objectives. It
includes the analysis and interpretation of the
alpha and beta testing conducted on the
developed application prototype. All data were
carefully computed and analyzed, and the
findings are presented in a clear, organized, and
understandable manner.

Requirement Gathering and Analysis

The researchers gathered all necessary
information for the Smart Assistive Cane I[oT
prototype through extensive online and library
research. Reliable sources included online
libraries, published research journals,
government websites, non-governmental
organizations, and books. Consultations with a
technical advisor also contributed to this phase.
The thorough evaluation findings for the
Hardware System Alpha and Beta tests, focusing
on the relevant ISO 25010 standards, are
displayed in Appendix H and I (in the original
document). Functional Suitability scores were
high for both phases, with the alpha test
receiving a score of 4.34, while the beta score
was 4.25, indicating exceptional functionality.

Functional Suitability 4.25 Very great extent

Compatibility 4.64 Very great extent
Usability 4.03 Very great extent
Portability 4.10 Very great extent

Overall Mean Score 4.25 Very great extent

Deployment and Maintenance

The I-Tungkod device is being developed as a
smart assistive technology prototype, designed
to support individuals who are blind, visually
impaired, or elderly. The project has a clear
vision for deployment, drawing inspiration from
similar technologies and anticipating the unique
needs of its future users. The initial rollout is
expected to begin with small-scale pilot testing,
in close collaboration with local barangays and
visually impaired associations. This approach
ensures that the device is introduced within
trusted community settings, allowing for
meaningful feedback and real-world insights.

To maintain the device's safety and reliability,
preventive maintenance will be scheduled
quarterly, focusing on key hardware components
like sensors, battery packs, and wiring.
Corrective maintenance procedures will be in
place for reporting malfunctions, enabling
prompt repairs or part replacements. A digital
maintenance log is recommended for long-term
sustainability, serving as a record of inspections,

70



repairs, and component updates, ensuring
transparency and continuity across
maintenance cycles. Additionally, publishing
technical resources such as source codes and
schematic diagrams will enable future
developers and technical teams to maintain,
improve, or expand the device’s capabilities,
extending the I-Tungkod's lifecycle and
reinforcing its role as a community-driven
innovation.

This study aligns with several Sustainable
Development Goals (SDGs), notably SDG 3:
Good Health and Well-being, by aiming to
improve  mobility safety and  promote
independence among elderly users. It also
supported SDG 4: Quality Education through
efforts to enhance technological literacy and
raise awareness about assistive innovations,
fostering inclusive learning environments.
Furthermore, the study contributed to SDG 9:
Industry, Innovation, and Infrastructure by
emphasizing the importance of research and
technological advancement in addressing
healthcare challenges and promoting inclusive
development.

DISCUSSION

This section concludes the study by reflecting on
the results gathered from testing the IoT
prototype and mobile application. It also shares
the developers’ personal insights and practical
suggestions for refining the system, offering
future researchers a thoughtful starting point for
further work.

Summary of Findings

The development and evaluation of the I-
TUNGKOD: A Smart Assistive Cane with
Ultrasonic Proximity Sensing, GPS Tracking, and
Emergency Communication Features revealed
that the system is highly effective in assisting
visually impaired users. Evaluation was
conducted using ISO 25010 standards during
both the alpha and beta testing phases, focusing
on functional suitability, compatibility, usability,
and portability. The results demonstrated that
the cane performs its intended functions
reliably, with functional suitability scoring 4.34
in the alpha test and 4.25 in the beta test. This
indicates that the system consistently provides
timely and accurate alerts for obstacles, water
hazards, and objects detected by the HuskyLens,
while the GPS and SIM80OL modules ensure
effective emergency communication.

In terms of compatibility, the system scored 4.20
during the alpha phase and 4.03 in the beta
phase. These high scores reflect that the cane’s
hardware and software components work
seamlessly together, including the ESP8266
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controller, sensors, GSM module, and DFPlayer
mini. The slight differences between phases
suggest minor refinements were made during
beta testing to improve integration. Portability
was also rated highly, with scores of 4.11 for
both tests, confirming that the cane is
lightweight, ergonomic, and easy to handle,
ensuring comfort for users of various ages and
physical abilities.

Usability, while still rated positively at 3.81 for
both alpha and beta tests, was identified as an
area for improvement. Although the system’s
functionalities are reliable, users could benefit
from more intuitive feedback mechanisms, such
as adjustable buzzer alerts, voice prompts, or
vibration signals to differentiate between
obstacles, water hazards, or detected objects.
Prioritizing sensor alerts so that only the most
critical signals are presented at a time could also
reduce user confusion and improve overall
effectiveness.

Conclusion

The development and evaluation of the I-
TUNGKOD Smart Assistive Cane demonstrate
that integrating ultrasonic sensing, Al-driven
object recognition, and real-time GPS tracking
provides a viable and highly effective solution for
the mobility challenges faced by the visually
impaired. Based on the rigorous testing against
ISO 25010 standards, the study concludes that
the system excels in functional suitability and
compatibility, as evidenced by the consistently
high mean scores across both alpha and beta
testing phases. The seamless interaction
between the cane’s hardware and software
components ensures reliable performance in
diverse environments.

Recommendations
Based on these findings, several
recommendations are proposed. First,

enhancing the wuser interface and feedback
system will improve wusability and wuser
experience, making the cane easier to operate in
different environments. Second, optimizing
sensor integration by implementing a priority-
based alert system will ensure users receive the
most relevant information without being
overwhelmed. Third, expanding GPS
functionality to include continuous route logging
and notifications to multiple caregivers could
improve safety and monitoring. Finally,
maintaining a modular and updatable design
will allow future enhancements, such as mobile
app integration or additional assistive features,
without requiring major hardware modifications.
In conclusion, the I-TUNGKOD smart cane has
proven to be a reliable, compatible, and portable
assistive device. With the recommended
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improvements in  usability and sensor
management, it has the potential to become an
even more effective mobility aid, enhancing the
independence, safety, and overall quality of life
of visually impaired individuals.
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ABSTRACT

KANDADO is an IoT-based public locker system developed to address lost keys, prolonged occupancy,
weak monitoring, and complaint-handling issues in existing lockers at Mabalacat City College. The
system integrates an ESP32-based controller, shared QR scanner, sensors, electronic locks, and a LAN-
hosted web application that uses randomized, time-bound QR/PIN codes, presence sensing, and detailed
audit logs to ensure secure and accountable locker usage. Developed using the Modified Waterfall Model
and evaluated under ISO/IEC 25010 criteria, covering Functional Suitability, Performance Efficiency,
Compatibility, Interaction Capability/Usability, Reliability, Security, Flexibility, and Safety, the system
obtained overall mean scores of 4.95 in Alpha testing, 4.91 in Beta-MIS testing, and 4.86 in Beta-Student
testing, all interpreted as “Excellent,” indicating that KANDADO is a viable and robust locker solution for

the MCC main campus.

Keywords: 10T, Smart Locker, QR Code
Authentication, Web-Based System, ISO/IEC
25010, Campus Infrastructure

INTRODUCTION

Storage systems in educational institutions play
a key role in safeguarding students’ belongings,
reducing the daily burden of carrying materials,
and helping keep restricted items out of
sensitive facilities such as laboratories. For
decades, traditional key-based lockers have
addressed this need, but as enrollments and
campus sizes grew, schools increasingly
encountered practical problems such as lost or
duplicated keys, damaged locks, unauthorized
access, and the administrative overhead of
manual key issuance and troubleshooting. In
response, networked or “smart” lockers emerged
in many countries, offering centralized control,
reporting, and, in some cases, remote support
(Snaile Lockers, 2023). Early implementations
often relied on RFID cards or biometric
authentication, which, while effective, add per-
door hardware and wiring, introduce recurring
credential issuance and replacement, and raise
privacy and compliance concerns in settings
with minors or young adults, alongside higher
maintenance loads that can erode day-to-day
usability (Alzhrani et al., 2023; Chittoor et al.,
2023). Many schools in the Philippines still
provide limited or no secured storage for
students, so learners carry their personal items
and course materials throughout the day,
creating avoidable security risks, reducing
comfort and mobility, and  sometimes
discouraging participation in laboratory-based or
extra-curricular activities that require

temporarily stowing belongings. These global
and local experiences underline the need for
secure locker solutions that balance usability,
security, cost, and data protection, and that are
feasible to deploy and maintain within the
infrastructure, staffing, and budget constraints
typical of Philippine public schools and colleges.

Mabalacat City College (MCC) is a local
government—funded higher education institution
in Mabalacat City, Pampanga, serving around
4,500 students across its main campus in
Barangay Dolores and its extension campus in
Barangay Dapdap (Mabalacat City College,
2025). The college has grown from a small
institution with a single classroom into a multi-
campus community-oriented college aligned with
regional industry needs, yet its storage facilities
remain largely traditional and loosely managed.
Metal locker units at the main campus, located
in areas such as the Institute of Hospitality and
Tourism Management (IHTM), the Institute of
Business and Computer Education (IBCE) office,
and the library—are designed for built-in locks
or personal padlocks, but many compartments
are left open or have mechanisms that are no
longer used or maintained. Access is first-come,
first-served, with no formal assignment,
centralized monitoring, or time limits, so
security depends entirely on whether students
bring and consistently use their own locks. In
practice, this results in unsecured
compartments, prolonged occupancy that
reduces fairness of access, the absence of clear
indicators showing which lockers are available,
and no reminders or alerts to guide responsible
use, leading some students to leave bags on top
of or under the lockers or to avoid using them
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altogether. Administrators, particularly those in
the MIS office, face recurring operational
challenges such as unauthorized access, limited
usage tracking, extended occupancy, and
difficulty resolving complaints. These conditions
highlight the need for a more secure, organized,
and technology-supported locker management
system like KANDADO, which can provide
controlled digital access, time-bound usage,
clear status indicators, and centralized
monitoring tailored to MCC’s context and
resources.

Objective of the study

The primary objective of this study was to
develop an efficient and secure locker system,
“KANDADO: An IoT-Based Public Locker System
with Randomized Time-Bound QR Codes,”
implemented via a web application with short,
time-bound QR/PIN access, server-validated
replay protection, and an integrated admin
dashboard for real-time monitoring,
notifications, and administrative control.

In line with this, the study aimed to achieve the
following specific objectives:

1. To gather information, requirements,
and contextual data from related
literature and from student and
administrator surveys at Mabalacat City
College.

2. To identify and specify the essential
hardware and software requirements for
KANDADO, including the ESP32
microcontroller, shared QR scanner,
indicators and sensors, web application,
server, and database.

3. To design the locker system and web
application using visual and analytical
tools such as storyboards, block
diagrams, flowcharts, use case
diagrams, and an Entity Relationship
Diagram (ERD) to ensure proper
planning and alignment with user
needs.

4. To construct and integrate the
embedded controller and peripherals,
connecting the ESP32, shared QR
scanner, sensors, and LAN server for
locker control.

5. To develop a user web application and
admin dashboard capable of generating
randomized, time-bound QR codes with
expiry, handling notifications, enforcing
access control, and maintaining audit
logs.

6. To integrate the IoT microcontroller and
modules into a fully working locker
system connected to the web application
and MCC network.
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7. To test the prototype through developer
testing, alpha testing with IT experts,
and beta testing with MIS
administrators and students to ensure
functionality, compatibility, and
usability.

8. To evaluate the system’s quality based
on ISO/IEC 25010 criteria, including
Functional  Suitability, Performance
Efficiency, Compatibility, Interaction
Capability /Usability, Reliability,
Security, Flexibility, and Safety.

9. To deploy and implement the system at
Mabalacat City College Main Campus
by:

a. Installing the physical locker and
hosting the system on-site within the
campus LAN for availing and scanning
lockers; and
b. Making the user web application
accessible off-campus for extensions,
refunds, penalty compliance, and
termination through a secured
/api/extend endpoint via ngrok.
Together, these specific objectives support the
successful development, evaluation, and
deployment of KANDADO as a practical, secure,
and campus-ready locker system for MCC.

METHODOLOGY

The study employed the Modified Waterfall
Model, a structured but slightly flexible SDLC
that allowed limited feedback between adjacent
phases. The process began with requirements
gathering, using surveys, informal interviews,
direct observation of existing locker usage, and
review of related literature and MCC policies.
Feedback from students, staff, and MIS
personnel helped identify key needs, including
secure access, time-bound use, clear indicators,
and reduced administrative burden.

In the design phase, the researchers used
storyboards to map student and admin flows
(avail, unlock, extend, refund, penalty), system
and block diagrams to show how the ESP32,
web server, and database interact over the MCC
LAN, use case diagrams to define roles and
permissions, flowcharts for locker/session logic,
and an Entity Relationship Diagram (ERD) for
the data model. A Gantt chart guides scheduling
and progress tracking, helping keep the project
aligned with requirements.

During development, the team implemented an
ESP32-based controller to manage electronic
locks, sensors, and indicator lights for each
locker compartment, as well as a LAN-hosted
web application for students and administrators.
Visual Studio Code served as the IDE, with PHP,
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Node.js, HTML, CSS, JavaScript, and MySQL
used for backend, frontend, and database
implementation. XAMPP provided the local web
stack, while Composer and Git/GitHub
supported dependency management and version
control. Core features, QR/PIN generation and
validation, time-bound sessions, extensions,
refunds, penalties, and real-time locker status,
were added incrementally and refined through
internal tests.

For testing and evaluation, the researchers used
a quantitative descriptive design and ISO/IEC
25010-based questionnaires. Developer testing
was followed by alpha testing with four (4) IT
experts, who focused on functional correctness,
reliability, security behavior, and edge cases.
Beta  testing involved three (3) MIS
administrators and thirty (30) students, who
performed typical use cases on the actual locker
prototype and the web interface. Feedback from
both groups informed fixes and interface
improvements, such as clearer legends and
messages.

System quality was assessed using the ISO/IEC
25010 Software Quality Model, covering
Functional Suitability, Performance Efficiency,
Compatibility, Interaction Capability/Usability,
Reliability, Security, Flexibility, and Safety.
Descriptive statistics, particularly mean scores
and their verbal interpretations, were used to
summarize responses and evaluate system
performance and user satisfaction. After pilot
deployment at the MCC main campus, usage
logs, incident reports, and informal feedback
were monitored to confirm stable operation in
real conditions and to identify areas for future
enhancement.

Figure 1
Modified Waterfall Model

s
R
i
)
Requirements

The requirements-gathering phase identified the
essential hardware and software needed to
develop and test the KANDADO locker system as
a complete IoT and web solution. On the
hardware side, the system centered on ESP32
microcontrollers, 12 V electronic cabinet locks
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driven by relay modules, a fixed QR scanner, a
3x4 or 4x4 matrix keypad for PIN fallback,
ultrasonic sensors for presence detection,
magnetic or limit switches for door status, tilt
and vibration sensors for tamper detection, RGB
status indicators, interior LED lights, a
TFT/OLED display, and a UPS-backed power
supply with buck converters and protective
fuses, all housed in a four-compartment wooden
locker enclosure. On the development side, a
desktop computer with sufficient CPU, RAM,
storage, and LAN connectivity, along with a
tablet and smartphone, was used to test the web
portal, QR workflows, and responsiveness across
different screen sizes and devices.

The software requirements included Visual
Studio Code as the main editor, XAMPP for local
PHP, MySQL hosting, Arduino IDE for ESP32
firmware development, Composer for managing
PHP dependencies, and Node.js with npm for
backend services and JavaScript packages.
Standard web technologies, HTML, CSS,
JavaScript, PHP, and MySQL, were used to build
the web application and admin dashboard, while
ngrok provided a secure tunnel for the time-
extension API endpoint during off-campus
testing, and Git/GitHub supported version
control and collaboration. This combination of
hardware and software tools ensured that
KANDADO could be developed, integrated, and
validated in a realistic environment, with reliable
LAN performance and consistent behavior on
both desktop and mobile devices.

Design

The design of KANDADO integrated inputs,
processes, and outputs to form a cohesive locker
management platform tailored to MCC. Inputs
included the practical requirements and
constraints gathered from students, MIS staff,
and administrators such as the need to
eliminate unsecured compartments and lost
keys, enforce time-limited usage, and provide
clear indications of locker status. Survey results
and observations on current locker practices,
security concerns, fairness of access, and
preferred features (e.g., QR/PIN access,
notifications, and audit logs) were translated
into functional and non-functional requirements
for user interaction, security, monitoring, and

management.
The core processes encompassed requirements
analysis, system design, and iterative

development of the IoT controller and web
application. Design  artifacts  such as
storyboards, block diagrams, system
architecture diagrams, flowcharts, use case
diagrams, ERDs, a Gantt chart, and a visual
table of contents were used to visualize user

75



flows (avail, unlock, extend, refund, terminate),
hardware wiring, data relationships, and project
timelines. These tools helped ensure that
features like randomized time-bound QR/PIN
generation, presence and door-state detection,
automatic “on hold” behavior for items left
inside, penalties and refunds, and real-time
admin monitoring were consistently mapped
from concept to implementation.

The system architecture combined a LAN-hosted
PHP/Node.js—MySQL backend with the ESP32-
based locker hardware and a browser-based
interface for both users and administrators. The
database managed entities such as wusers,
lockers, sessions, QR codes, wallets, penalties,
and alerts, while the user interface provided an
accessible web portal where students could
connect to the campus network, sign in, avail a
locker, view and use their QR/PIN, and manage
extensions and refunds. Administrators
accessed a dedicated dashboard to view real-
time locker states, perform remote lock and
unlock actions, set Maintenance or Hold modes,
and review histories and audit trails. By keeping
all services LAN-restricted and exposing only a
single secured /api/extend endpoint via ngrok,
the design balanced usability and connectivity
with security and control, resulting in a robust,
campus-appropriate  architecture for the
KANDADO locker system.

Figure 2
Use Case Diagram

Som— Admin
User ———

Development

The KANDADO system was developed as an
integrated IoT and web-based locker platform.
Hardware centered on ESP32 controllers (one
main and slave units) programmed via the
Arduino IDE to drive electronic locks, sensors,
and RGB indicators. A shared QR scanner,
keypad fallback, and TFT/OLED display formed
the main control panel, while ultrasonic and
tilt/vibration sensors monitored contents and
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tamper events. Relay modules actuated 5 V
cabinet locks and interior lighting, powered by a
UPS with buck converters for 12 V and 5 V rails.
Wiring and firmware were iteratively tested per
locker before installation in a four-compartment
wooden cabinet with a single top-mounted
control panel.

Figure 3
System Architecture Diagram
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Figure 4
Kandado Locker System

The software operated as a LAN hosted web
application using PHP, JavaScript, Node.js, and
MySQL via XAMPP, with version control on
GitHub. The student portal supported
registration/login, locker selection, and QR/PIN
generation with countdowns, while the admin
dashboard provided real-time status, overrides,
and access to logs. Node.js services handled OTP
creation and validation, notifications, and live
updates between the server and controllers. For
security, only a single /api/extend endpoint was
exposed via ngrok for off-campus extensions,
with all other services restricted to the MCC
local network.

End-to-end testing covered QR/PIN access,
session timing and expiry, notification flows, and
administrator actions under normal and edge-
case scenarios. Iterative fixes and refinements
ensured that hardware and software functioned
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reliably as a unified system and met the
operational requirements of Mabalacat City
College.

Figure 5
Kandado Locker System (Inside Main Panel)

A

Testing

The testing phase for KANDADO was designed to
be systematic and evidence-based, ensuring that
the system’s functionality, reliability, and
usability were thoroughly evaluated. Developer
testing came first to eliminate major bugs and
integration issues, followed by formal alpha and
beta testing cycles. A quantitative, descriptive
approach  was used, with structured
questionnaires based on the ISO/IEC 25010
software quality model to capture user and
expert feedback on the system's key attributes.
Sampling combined purposive and convenience
strategies. Alpha testing involved four (4) IT
experts, selected purposively for their technical
background and experience with systems
evaluation. They examined the behavior of the
web application and locker hardware, focusing
on functional correctness, reliability, security
behavior, and edge cases such as power loss,
network interruptions, and invalid QR/PIN
attempts. Their feedback led to refinements in
error handling, interface wording, and indicator
behavior before the system was exposed to end
users.

Three (3) MIS administrators participated as
beta—admin testers, assessing the dashboard,
monitoring  features, and administrative
controls, while thirty (30) students from relevant
institutes served as betastudent testers and
performed typical scenarios such as availing
lockers, wunlocking via QR/PIN, extending
sessions, ending use, and experiencing overdue
flows. Feedback was gathered through
structured questionnaires evaluating usability,
clarity of indicators, perceived security, and
overall satisfaction, complemented by
observations during hands-on use.

Figure 6

Storyboard-User
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Figure 7
Storyboard-Admin
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To measure system quality, the researchers
adopted the ISO/IEC 25010 software product
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quality model, focusing on Functional
Suitability, Performance Efficiency,
Compatibility, Interaction Capability/Usability,
Reliability, Security, Flexibility, and Safety. A 5-
point Likert scale was used for all items, with
numerical values and verbal interpretations as
showed in Table 1.

Table 1
Likert Scale
Response Value Range Verbal
Category Interpretation
Strongly 5 4.21-5.00 Excellent
Agree
Agree 4 3.41-4.20 Good
Neutral 3 2.61-3.40 Acceptable
Disagree 2 1.81-2.60 Marginal
Strongly 1 1.00-1.80 Poor
Disagree
Deployment

The KANDADO system was deployed at the
Mabalacat City College (MCC) main campus. The
four-compartment locker cabinet, with its main
control panel, was installed in a high-traffic, but
supervised, area near existing offices to ensure
visibility and accessibility for students and staff.
The ESP32 controllers, relay modules, and
sensors were connected to the campus power
line through a UPS and buck converters, while
the web application and database were hosted
on an on-premise server within the MCC local
area network. Only a single /api/extend
endpoint was exposed via ngrok for off-campus
time extensions; all other services and interfaces
remained LAN-restricted, ensuring that locker
operations and administrative controls were
available only to devices connected to the MCC
network.

Maintenance

Regular maintenance protocols were
implemented during the testing phase of
KANDADO to ensure its reliability and
effectiveness. The researchers routinely
monitored key aspects of the system, including
lock and sensor behavior, QR/PIN access,
indicator responses, and web application
performance, and addressed issues promptly as
they appeared. Periodic firmware and application
updates were applied to resolve bugs and refine
functionality. At the same time, test users were
encouraged to report any concerns so that errors
could be quickly investigated, corrected, and
retested before wider use.

RESULTS

The KANDADO locker system underwent two
central evaluation phases alpha and beta (see
Table 2) guided by ISO/IEC 25010 quality
characteristics. In the alpha test, conducted on

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

September 29, 2025, with four (4) IT
professionals at MCC (MIS Lab), the system was
assessed on Functional Suitability, Performance
Efficiency, Compatibility, Interaction Capability,
Reliability, Security, Flexibility, and Safety. As
summarized in Table 8, mean scores ranged
from 4.83 to 5.00, with an overall mean of 4.95
(Excellent). Compatibility (4.96), Interaction
Capability (4.97), Reliability (4.97), Security
(4.96), and Safety (5.00) all received Excellent
ratings, and the targeted Security Test achieved
a perfect 5.00, confirming robust access control,
replay blocking, audit logging, and safe behavior
under power loss. Minor issues in OTP/session
validation, relay timing, error messages, and
tamper thresholds were addressed before beta
testing.

Table 2
Summary of Testing Results
ISO/Related Criteria Alpha Beta - Beta -
Admin Students
Functional Suitability 4.94 4.89 4.83
Performance Efficiency 491 4.87 4.75
Compatibility 4.96 5.00 4.82
Interaction Capability / 4.97 491 4.94
Usability
Reliability 4.97 4.96 4.86
Security 4.96 4.95 4.96
Flexibility 4.83 4.72 —
Safety 5.00 5.00 4.73
Notifications (student- 5.00 — 4.87
specific)
Fairness & Access 5.00 — 4.95

(student-specific)
Security Test (targeted
scenarios)

Overall Mean Score 4.95 491 4.86

5.00 — —

The beta phase further validated KANDADO with
actual end users on the campus LAN. From
September 30 to October 6, 2025, three (3) MIS
administrators and thirty (30) students (15 from
IBCE, 15 from IHTM) executed realistic usage
scenarios avail, unlock via QR/PIN, extend/end
sessions, keypad fallback, indicator verification,
and notification timing. As presented in Tables 9
and 10, the beta—admin group recorded an
overall mean of 4.91 (Excellent), with all
ISO/IEC 25010 criteria (Functional Suitability,
Performance Efficiency, Compatibility,
Interaction Capability, Reliability, Security,
Flexibility, and Safety) scoring between 4.72 and
5.00. Students reported an overall mean of 4.86
(Excellent), with high ratings for Security (4.96),
Usability (4.94), Fairness & Access (4.95), and
Notifications (4.87), indicating that locker
allocation felt fair, reminders were helpful, and
the interface was easy to use on typical mobile
devices.

The combined alpha and beta findings.
Functional Suitability (4.94, 4.89, 4.83),
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Performance Efficiency (4.91, 4.87, 4.75),
Compatibility (4.96, 5.00, 4.82), Interaction
Capability/Usability (4.97, 491, 4.94),
Reliability (4.97, 4.96, 4.86), and Security (4.96,
4.95, 4.96) all achieved Excellent ratings for IT
experts, MIS administrators, and students,
respectively. Flexibility was rated 4.83 (alpha)
and 4.72 (beta—admin), while Safety scored 5.00
for both alpha and beta—admin and 4.73 for
students. Notifications and Fairness & Access,
evaluated as student-specific criteria, also
received Excellent marks. Overall mean scores of
4.95 (Alpha), 4.91 (Beta—Admin), and 4.86 (Beta—
Students) confirm that KANDADO not only
meets its functional requirements but also
delivers efficient, usable, reliable, secure, and
safe locker services consistent with ISO/IEC
25010 standards.

DISCUSSION

The development of KANDADO: An IoT-Based
Public Locker System with Randomized Time-
Bound QR Codes aimed to replace MCC’s
unsecured, loosely managed lockers with a
secure, organized, and monitored storage
solution. The study addressed key problems
such as open compartments, lost keys,
prolonged occupancy, and the absence of clear
accountability by introducing QR/PIN-based
access, time-limited sessions, presence sensing,
status indicators, and an admin dashboard.
Input from IT experts, MIS staff, and students
helped shape KANDADO’s features to align with
actual campus practices and constraints,
particularly its LAN-first environment and
limited technical manpower.

The testing results show that KANDADO
successfully meets these goals. Alpha and beta
evaluations based on ISO/IEC 25010 produced
overall mean scores of 4.95 (IT experts), 4.91
(MIS administrators), and 4.86 (students), all
interpreted as Excellent. High ratings in
Functional Suitability, Performance Efficiency,
Compatibility, Usability, Reliability, Security,
and Safety indicate that the system performs its
intended functions smoothly on the MCC LAN
and on typical student devices, while features
such as replay blocking, clear indicator lights,
and detailed audit logs strengthen security and
fairness. Students reported that notifications
and clear locker states supported responsible
use, while administrators gained better visibility
and control over locker operations, reducing
manual supervision and simplifying complaint
handling.

Looking forward, KANDADO can be further
improved by adding optional two-factor
authentication (e.g., OTP plus QR/PIN),
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enhancing cabinet durability and environmental
resistance, and integrating richer analytics for
usage and incident patterns. Refinements such
as more granular admin roles, expanded reports,
and additional notification options could also
increase flexibility. With these enhancements,
KANDADO can evolve into an even more robust
and adaptable campus locker system while
continuing to support MCC’s goals for safety,
orderliness, and innovation.
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ABSTRACT

Coffee plays an important role in daily well-being, supporting alertness, focus, and motivation
while also fostering social connection. Silung Coffee, located in Brgy. Poblacion, Mabalacat
City, was established to blend Kapampangan cultural heritage with modern coffee culture and
to promote community engagement aligned with Sustainable Development Goals (SDGs) 4, 9,
11, and 12. This study developed a system intended to enhance the café’s operational
efficiency and service delivery. Using a structured development approach, the researchers
conducted alpha and beta testing to assess the system’s functional suitability, interaction
capability, security, and flexibility. The alpha test produced an overall rating of 3.96, while
improvements implemented afterward resulted in a higher beta test rating of 4.41. These
results indicate that the system effectively met its performance criteria, demonstrating strong
functionality, usability, security, and adaptability. Following comprehensive evaluation, the
system was found to support Silung Coffee’s goals of improving operational processes while
advancing its cultural, educational, and sustainability-driven mission.

Keywords: Information System, Web-
based Platform, Ordering System

INTRODUCTION

The coffee industry has evolved beyond
consumption, becoming a key part of
cultural, social, and economic life.
Specialty cafés offer immersive experiences
that highlight craftsmanship and
storytelling, while also serving as hubs for
community engagement and collaboration.
Economically, the industry supports
millions of jobs worldwide, with
sustainable initiatives ensuring fair wages
and ethical sourcing. Coffee 1is also
important for cultural preservation with
practices. As the coffee industry continues
to grow, it will be imperative to navigate
modernization, sustainability, and
authenticity to manage coffee as a signifier
of connection, identity, and economic
growth.

In the Philippines, the coffee industry plays
a significant role in both economic growth
and cultural heritage. The country has a
rich history of coffee -cultivation, with
regions such as Benguet, Batangas, and
Bukidnon producing high-quality beans
that support local farmers and businesses.
Government initiatives and private sector
collaborations have also contributed to the
industry's growth by promoting

sustainable farming practices, providing
financial support to coffee producers, and
encouraging local cafés to showcase
Philippine-grown coffee. These efforts not
only boost the economy but also preserve
the country’s deep-rooted coffee traditions,
allowing businesses to thrive while
maintaining a strong cultural identity.

In today's competitive café industry, the
importance of an efficient ordering system
and food customization features cannot be
overstated. With increasing customer
demand for personalized experiences,
providing a seamless and efficient way to
customize orders is essential for improving
customer satisfaction and operational
effectiveness. A well-designed ordering and
customization system = enhances the
customer experience by allowing them to
tailor their orders to their preferences,
reducing wait times, and improving
accuracy in fulfilling orders. This also aids
café businesses in streamlining their
operations and meeting customer
expectations, all while maintaining a
strong sense of identity and cultural
relevance.

The system will be designed to help Silung
Coffee address its operational challenges
by enabling customers to personalize their
coffee orders according to their tastes,
such as selecting milk type, adjusting
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sweetness, or adding flavored syrups. The
system offers an intuitive, user-friendly
interface where customers can place their
orders in advance, track their order status
in real-time, and make secure online
payments. It also provides tools to manage
inventory, optimize order processing, and
streamline café operations. By
implementing Kapanimpla, Silung Coffee
can enhance its customer service, reduce
overcrowding and wait times, and further
establish itself as a modern and efficient
café, all while preserving its cultural
identity and commitment to sustainability.
Objective of the Study

The general objective of the study is to
develop a system entitled “Kapanimpla: A
Web Based Ordering and Customization
System” for Silung Coffee Shop.

In line with this, this study aims to achieve
the following specific objectives:

e To gather information about the
requirements for the ordering and
customization system of Silung
Coffee through interviews with the
owner and brainstorming sessions.

e To identify the specific hardware
and software components used to
develop the website.

e To design the website using the
following analysis, diagrams, and
design tools throughout the
development process:

e To create and develop Kapanimpla
with the main feature ordering and
customization of coffee.

¢ To evaluate the system using ISO
25010’s Software Product Quality
Standards for alpha and beta
testing:

e To deploy and implement the
system in Silung Coffee.

Limitation

This study is limited to the development
and implementation of an online ordering
and customization platform that enables
customers to conveniently place and
personalize their coffee orders. The
platform is web-dependent, meaning it
requires an internet connection for
functionality.

This study is confined to a specific time
frame and focuses solely on Silung Coffee.
The system 1is not evaluated for its
applicability to other coffee shops or
industries. Factors beyond the scope of
this study include internet connectivity,
and  staff training, which involves
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equipping employees with the necessary
skills to use and manage the platform

effectively.
Additional limitations include the exclusion
of long-term system maintenance,

scalability for a larger customer base, and
the implementation of cybersecurity
protocols. The study does not cover
potential technical downtimes, or the need
for regular software updates and feature
enhancements after deployment. Moreover,
power interruptions are also considered an
uncontrollable constraint that may affect
the system's availability and performance
during operation.

In the event of a power outage at Silung
Coffee's location, the system's functionality
may be compromised particularly if the
local server, network, or staff devices are
affected. This disruption may prohibit
customers and staff from using the
platform, processing orders, or updating
order status in real time. Unless enough
backup solutions like wuninterruptible
power supplies (UPS) or generators are in
place, activities will have to temporarily
switch to manual techniques, diminishing
the system's efficiency and advantages.
Power outages can potentially cause data
loss or gaps if transactions stop in the
middle of the process.

Since the administrator cannot observe or
confirm the customer's identity when the
senior citizen privilege request is
submitted, the study will only be able to
fulfil the customer's drink order if the user
has a valid senior citizen/PWD ID.

The possibility of fraudulent or fake online
orders is one of the system's limitations.
There is no assurance that the person
placing the order is real or plans to finish
the transaction because the platform
enables customers to place orders
remotely. For Silung Coffee, this could lead
to wasted ingredients, incomplete pickups,
and inefficient operations.

METHODOLOGY

The researchers used the Modified
Waterfall methodology (see Figure 1) to
monitor the system's development. Each
task was thoroughly discussed and the
outputs of every development phase were
documented. The researchers ensured that
every task was executed to meet its specific
goals, and that the final system
accomplished the expected results.
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Figure 1
Modified Waterfall Model

Requirement
Gathering
Implementation
Operation and
Maintenance

Requirement Gathering

The researchers will collaborate to gather
ideas for creating an efficient coffee
ordering and customization system
through group discussions and
brainstorming sessions.

For the system development, the
researchers will use tools like Visual
Studio Code 1.89 for both back-end and
front-end programming. Cloud Firestore
will be utilized as the database
management system (DBMS) for cloud-
based storage.

Canva will be used for prototyping and
storyboarding the system’s design. XAMPP
will be wused for its all-in-one package,
allowing the researchers to build and test
the web application on a local machine
before deploying it to a live server. The
system will run on a PC with a Microsoft
operating system

Design

In this phase, the researchers used several
analysis tools and diagrams to design and
develop the Kapanimpla system:
Storyboard, Visual Table of Contents (see
Figure 2), Use Case Diagram (see Figure 4),
Gantt Chart, and ERD.

The researchers utilized the Storyboard
diagram to plan the user interface and
ensure smooth flow and visualization
throughout the application. This helped
the developers visualize how the system
should look and function before entering
the development stage.

The Use Case diagram was created to
define the system's features, scope, and
how users will interact with it. This helped
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outline the roles and interactions within
the system.

Figure 2
Visual Table of Contents

UMIN

Login

1 ' v ' i L] . v

Meny Ortery User Management || Mens Managemet Inventory Saks Aaytics
Management

v ]

View Orders || Mark Completed v
] Dowrload POF
' ] v
Edtand Add e Archived
Archive d
' v
Fditand Add em
Aechint
v

U
ievestory Lt Addors st
v

v
Add, Update, Add, Update,
Arthowe iem Auchive flems

e -

A Visual Table of Contents was also
implemented to provide a structured
overview of the system's main components
and sections.

A Gantt Chart was used to create a
detailed project timeline. This allowed the
researchers to manage tasks, allocate
resources efficiently, monitor progress, and
anticipate potential challenges during
development.

Lastly, an Entity—Relationship Diagram
(ERD) was used to illustrate the system’s
database structure. This allowed the
researchers to organize data relationships,
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ensure efficient database design, and
support accurate data flow throughout the
development of the system.

Figure 3
Use Case Diagram
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Implementation

The development of Kapanimpla, the web-
based ordering and customization system
for Silung Coffee, will be carried out by
assigning specific roles to the researchers,
ensuring an organized and efficient
workflow. The front-end developer will
focus on designing and developing an
intuitive and visually appealing user
interface (UI) that caters to both customers
and the admin. This includes crafting key
pages such as the product customization
interface, digital menu, order summary,
and the admin dashboard. The UI will
follow responsive design principles to
ensure compatibility across devices and
will apply wuser experience (UX) best
practices to streamline navigation and
accessibility for a wide range of users.
Meanwhile, the back-end developer will be
responsible for implementing the server-
side logic and managing the underlying
database. This includes designing and
maintaining tables for products, orders,
customers, inventory, and customizations.
The back-end will also incorporate features
such as status updates, and customer
feedback. The back-end developer will
ensure secure data transactions, enforce
business logic such as customization
limitations, and maintain the system’s
performance even under concurrent user
access.
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Throughout this phase, both the front-end
and back-end developers will collaborate
closely to align the visual and functional
aspects of the system with the specific
requirements of Silung Coffee. This
division of tasks, along with continuous
communication, helps to streamline the
development process while ensuring that
the system meets the expectations of both
the business owners and its customers.
The implementation phase plays a key role
in transforming Kapanimpla into a reliable,
user-centered solution for efficient online
ordering and coffee customization.

Testing

In this phase, the researchers conducted
system testing to ensure the software met
all specifications and was free of errors.
The researchers used purposive sampling
to select participants, as it allows the
selection of individuals who are most
familiar with the system, ensures more
relevant feedback, and provides accurate
information aligned with the objectives of
the study.

The system underwent three types of
testing:Alpha Testing for IT experts and
Beta Testing for non-IT experts. For Alpha
Testing, the researchers involved three IT
experts to evaluate the system. For Beta
Testing, thirty (30) end-users, including
admin, staff and customers from Silung
Coffee, were selected to test the system's
functionality. The evaluation followed ISO
25010 standards, focusing on functional
suitability, compatibility, interaction
security, and flexibility.

This method was used to present how
often specific responses or scores occurred
in the study. The respondents'
demographic data and other relevant
answers were grouped into defined
intervals or categories. These intervals
were based on a range of possible values,
allowing for organized data interpretation.
The frequency represents the total number
of respondents who fell into each of these
predefined categories, helping to visualize
patterns and trends in the data.

The Likert scale is a type of rating system

commonly used in surveys and
questionnaires to assess participants'
opinions, attitudes, or behaviors.

Respondents select from a range of
predefined options, typically ranging from
"strongly agree" to "strongly disagree," in
response to a series of statements or
questions. These responses are often
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assigned numerical values to facilitate
quantitative analysis of the collected data

Operation and Maintenance

This is the last phase of the Modified
Waterfall Model, following the testing
phase. In this phase, the software is
delivered to the end users, and the project
team ensures the software’s continued
operation and usability. This would be the
path where the user may be able to report
errors or any aspects of the system that
need improvement for the rectification of
the system that has been created. The
researchers would do updates by
monitoring the progress, errors, and the
features and operations of the system.
With this, the researchers developed a
web-based system that the users could
freely access and utilize at the domain
repository website address of Silung Coffee
online.

Alpha Test

The results of the alpha testing were
shown in tables using frequency. The
researchers carried out the alpha test by
giving the system to three (3) IT experts
and having them fill out a questionnaire.
The testers were Mr. Frederick Santos, Mr.
Aljon Quiambao, and Mr. Andrew
Macapagal. They were asked to complete
the form within ten (10) minutes after
using and inspecting the system. The
alpha testing and data collection began on
October 11, 2025 until October 13, 2025
The Institute of Business and Computing
Education. The researchers also provided a
more detailed summary of the survey
results.

Table 1

Alpha test result
Evaluation Mean Verbal Description
Functional Stability 4.29 Excellent
Interaction Capability 3.98 Good
Security 3.83 Good
Flexibility 4.16 Good
Total 4.06 Good

As shown in Table 1, The system
underwent a thorough evaluation and
proved high appropriate for its designated
use, meeting various criteria such as
functional suitability, interaction
capability, security, and flexibility. Its
functional suitability scored 4.29,
indicating an good performance in fulfilling
its goals and requirements. Interaction
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capability, was rated good with a high
score of 3.98, the system’s capacity to
support effective communication between
systems and users. Security was
determined to be strong, reflected by an
good score of 4.16. The system showed
good flexibility across various platforms
and environments, earning a score of 3.96.
These results suggest that the system is
high recommended for its intended
purpose. The researchers carried out a
survey designed to evaluate the system's
functional suitability, interaction
capability, security, and flexibility. The
researchers found that all these aspects
were well achieved, giving the system a
total rating of 3.96. As a result, the system
was considered good, meaning it is
functional, compatible with various devices
and platforms, user-friendly, secure, and
easily adaptable to new environments.
Beta Testing

The beta testing results were shown in
tables using frequency. The researchers
completed the beta test by giving the
system to wusers and collecting their
feedback through a questionnaire.
Respondents were asked to fill out the form
within ten (10) minutes after using and
exploring the system. The beta testing and
data collection took place from October 20,
2025 to October 22, 2025. The researchers
also provided a more detailed summary of
the survey results.

Table 2

Beta test result
Evaluation Mean Verbal Description
Functional Stability 4.56 Excellent
Interaction Capability 4.42 Excellent
Security 4.44 Excellent
Flexibility 4.22 Excellent
Total 4.41 Excellent

Table 2. The overall feedback from the
respondents showed that they agreed with
the ISO 25010 standards in the areas of
Functional Suitability, Interaction
Capability, Security and Flexibility. As
shown in Table 8, the thirty (30)
respondents in the beta test rated the
system’s functional suitability having an
average weighted score of 4.56, which is
classified as “Excellent”. This high score is
due to the system having complete
functions, performing all tasks correctly,
and offering the right features to help
users complete their specific tasks. For
interaction capability, the system scored
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4.42, also rated as “Excellent”, showing it
can enable effective communication
between systems or users. The system’s
security was rated “Excellent” resulting in
a rating of 4.44, indicating that it is safe
from vulnerabilities, threats, and
unauthorized access. Additionally, the
system’s flexibility scored 4.22, meaning it
can easily operate on various platforms
and environments. The researchers survey
found that the system met all the required
standards for Functional Suitability,
Interaction  Capability, Security, and
Flexibility, achieving an overall score of
4.41. The survey concluded that the
system performed very well in all these
areas and was considered excellent overall.

Table 3
Comparison of Alpha and Beta test

Evaluation  Alpha  Verbal Evaluation  Beta  Verbal

Test Description Test Description

Functional  4.29 Excellent Functional 4.56  Excellent
Stability Stability

Interaction 3.98 Good Interaction 4.42 Excellent
Capability Capability

Security 3.83 Good Security 4.44 Excellent
Flexibility 4.16 Good Flexibility 4.22 Excellent
Total 4.06 Good Total 4.41 Excellent

As shown in Table 3, it compares the
results of the two tests carried out by the
researchers on the system. A detailed
comparison of the alpha and beta test
results across different criteria gives clear
insights into how the system’s performance
has improved. In functional suitability, this
analysis highlights specific enhancements
made from the alpha to the beta phase.
The alpha test scored 3.88, which was
rated as "Good" and showed that it
performs very well. The beta test score
increased to 4.56, rated as "Excellent",
reflecting targeted initiatives to tackle these
issues. This improvement likely came from
enhanced features, bug fixes or added
functions, making the system more reliable
and user-friendly. Interaction capability
showed a consistently high level of
performance in both testing phases. It
scored 3.98 in the alpha test and improved
slightly to 4.42 in the beta test. This steady
high rating suggests that the system’s
ability to support smooth interactions was
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already strong from the start, with only
minor adjustments needed for fine-tuning.
Security had similar results, starting with
a high score of 3.83 in the alpha test and
rising slightly to 4.44 in the beta test. This
steady "Excellent" rating shows that strong
security measures were in place from the
beginning, ensuring data protection and
system safety. The small improvement may
be due to extra testing and fine-tuning to
strengthen security and fix any minor
issues found in the alpha phase. Flexibility
remained very stable, rated at 4.16 in the
alpha test and a slight increase to 4.22 in
the beta test, it was rated as "Good" during
alpha testing and improved to “Excellent”
in beta testing. This consistency shows
that the system serves as adaptable and
performs well in different situations,
suggesting a strong design that requires
little adjustment. The alpha and beta test
results show that the system functions as
well-designed and carefully tested, with
improvements made in areas like

functional suitability, compatibility,
interaction capability, security and
flexibility.

Deployment

All of these were accomplished with the
success of the web-based system that was
allowed by the capstone adviser, technical
adviser, beta tester, alpha tester and to the
board of panelists. The researchers
designed a web-based platform,
Kapanimpla, which is hosted on the
domain kapanimpla.shop and can be
accessed by customers to place and
customize orders online (see Figure 4).

Figure 4
Deployment of the System
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DISCUSSION
The objective of the study is to create a
website for Silung Coffee order and
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customize their coffee. The researchers
gathered information through research,
interviews, and surveys to determine the
required hardware and software for the
system. The researchers used tools like
storyboards, use case diagrams, and a
visual table of contents to design and map
out the system's workflow. This approach
helped make the development process
more efficient and reduced the chances of
errors.

The researchers successfully established a
coffee system with roles for admin, staff,
and customer. The system includes
features such as order management, user
management, menu management,
inventory management, and sales report
viewing. All of the project's objectives were
met as planned. The primary goal
throughout development was to create an
environmentally friendly, socially
beneficial, and economically possible
solution, and the system met these
objectives. The project team's work and
dedication were key to achieving these
goals. The system has also helped support
sustainable development, as seen by the
effective achievement of these objectives.
The system went through developer, alpha,
and Dbeta testing. The researchers
evaluated it using ISO 25010 criteria,

evaluating functional suitability,
compatibility, interaction capability,
security, and flexibility.

During development, researchers

discovered limitations. The system was
designed for Silung Coffee without
considering its fitting into the coffee shop's
existing operation. The study did not create
a mobile application, but instead designed
the system to function with mobile web
browsers.

Through this work, the researchers
provided wuseful resources for future
studies. The system developed for Silung
Coffee increased customer satisfaction,
reducing wait times, and improving the
operational efficiency.
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ABSTRACT

KHRIA is an Al-powered website builder designed to help individuals and local businesses
create their online platforms efficiently. Built using the Modified Waterfall Model, the system
automates website generation, supports content and theme customization, integrates e-
commerce tools, and provides Al-assisted features such as automated deployment and
digital asset management. Alpha and beta testing, guided by ISO 25010, showed excellent
results in functionality, usability, compatibility, and flexibility. KHRIA contributes to SDGs
by promoting innovation, economic growth, and digital accessibility for small enterprises.

Keywords: Al Website Builder, E-commerce
Platform, Digital Transformation, Website
Generation, Small Business Empowerment,
Artificial Intelligence, Online Presence, Web
Development Automation, Sustainable
Development Goals, User-Friendly Website
Builder

INTRODUCTION
The COVID-19 pandemic accelerated the shift of
businesses worldwide from traditional

operations to digital platforms, prompting rapid
adoption of e-commerce to sustain revenue amid
lockdowns and social distancing (United
Nations, 2021; Tribdino, 2021). In the
Philippines, the Department of Trade and
Industry (DTI) launched the Philippine E-
Commerce Roadmap 2022 to boost consumer
trust, enterprise engagement, and e-commerce’s
contribution to GDP (Retail Curated, 2021).
Artificial Intelligence (AI) has further
transformed online business operations by
improving customer service through chatbots,
inventory management, and personalized
recommendations, enhancing business
performance and customer experience (Zou &
Cheshmehzangi, 2022; Adulyasak et al., 2023).
Additionally, online banking and digital payment
platforms like GCASH and PayMaya facilitated
financial inclusion and promoted e-commerce
growth (Afable, 2024; Pleno & Bulacan State
University, 2024).

To address challenges in website development,
the researchers developed KHRIA: Al E-
commerce Website Builder, a platform that
enables entrepreneurs and local business
owners to easily create professional websites,
integrate Al-powered chatbots, and deploy sites
automatically. Thirty potential business owners

and Entrepreneurship students from Mabalacat
City College participated as initial users,
providing feedback to ensure that the platform
meets  practical business needs. Local
businesses such as Third Motor Parts &
Services, Sweet Escape, Café Haeven, Harvest
Lounge, Sugar Rush Ice Cream, Seafood Lover,
Edward Aviles Salon, Patrick Itura Shop, and IN
and OUT, along with student ventures like
Stylepreneur Beauty Products, leveraged KHRIA
to enhance digital presence, streamline online
orders, and reach wider audiences.Furthermore,
KHRIA contributes to the United Nations
Sustainable Development Goals (SDGs). The
platform supports SDG 1: No Poverty by
expanding market access and creating
community-based jobs, SDG 8: Decent Work
and Economic Growth by promoting
entrepreneurship, innovation, and formalization
of businesses, and SDG 9: Industry, Innovation,
and Infrastructure by fostering sustainable
digital infrastructure, modernizing business
operations, and increasing industrial
competitiveness (United Nations, 2023). By
enabling affordable and accessible digital
solutions, KHRIA empowers local businesses
and students to succeed in the evolving digital
economy while advancing inclusive and
sustainable development.Several partner
businesses, including Sweet Escape, Café
Haeven, Third Motor Parts, Sugar Rush Ice
Cream, Seafood Lover, Edward Aviles Salon, and
student-led brands, demonstrated how limited
online visibility.

Objectives of the study

The study aims to develop KHRIA: Al Ecommerce
Website Builder, a web-based system designed
to help individuals, students, and local
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businesses easily create and manage websites
without requiring technical skills. The platform
addresses the challenges of traditional website
development by enabling users to generate a
fully functional website within 30 seconds, with
tools for customization, content management,
and Al-powered features. The study involved
gathering relevant data, designing the system
using standard diagrams and analysis tools, and
developing a feature-rich web application that
includes Al content generation, e-commerce
support, deployment, and integration tools. The
system was tested and evaluated using the ISO
25010 software quality standards and was
successfully deployed to provide an accessible,
efficient, and user-friendly solution for website
creation at Mabalacat City College. content
management, and Al-powered features. The
study involved gathering relevant data,
designing the system using standard diagrams
and analysis tools, and developing a feature-rich
web application that includes AI content
generation, e-commerce support, deployment,
and integration tools. The system was tested and
evaluated using the ISO 25010 software quality
standards and was successfully deployed to
provide an accessible, efficient, and user-friendly
solution for website creation at Mabalacat City
College.

METHODOLOGY

The study followed the Modified Waterfall Model
(see Figure 1) of the Software Development Life
Cycle (SDLC), ensuring a structured and
systematic development process. Each phase
contributed to the creation, refinement, and
evaluation of the KHRIA: Al Ecommerce Website
Builder.

Figure 1
Modified Waterfall Model

Requirements Gathering
During the Requirement Gathering and Analysis
phase, the researchers collected accurate and

Deployment of system

Maintenance

reliable data through interviews and online
research. They conducted library and internet
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studies using articles, government websites, and
academic journals to generate ideas for the
capstone project. The team (see Table 1)
maintained regular communication with their
technical and capstone advisers to monitor
progress, while collaboratively  planning
activities, creating timelines, and assigning
tasks. Interviews were also conducted to identify
the challenges small businesses face in
establishing an online presence, including their
digital marketing strategies, e-commerce needs,
mobile compatibility, user interface preferences,
and technological and financial constraints.

Table 1
Project Team Role

Team Member Designation

Mc Khyle Dean Y. Mendoza  Project Leader, Backend &
Frontend Developer

Angela Kyla A. Quiambao Document Analyst; Systems

Analyst

Quality Assurance Engineer;

Graphics Designer

Dennis L. Tacadena Technical Advisor, Document
Analyst

Arianne C. Lopez

The system development was carried out on a
laptop with Microsoft OS, an Intel i5 processor,
8 GB RAM, a 500 GB SSD, and 2 GB video
memory. The development utilized both front-
end and back-end tools. Visual Studio Code was
employed for programming the administrator
panel and web system due to its versatile
features and user-friendly interface for coding,
debugging, and version control. Figma was used
for prototyping and interface design, enabling
collaborative creation of wireframes and
interactive layouts. Canva assisted in designing
visual assets and mockups, providing consistent
and efficient creation of marketing and UI
materials.

System Design

In the System Design phase, the researchers
used a variety of analytical and visual modeling
tools to ensure clarity and efficiency in
developing KHRIA. The storyboard outlined the
website’s flow, illustrating the user experience
and system operations. A Use Case Diagram (see
Figure 2) identified the system’s actors,
administrators, and users, detailing their
interactions with the platform. Flowcharts
depicted the logical sequence of processes, while
the Visual Table of Contents (see Figure 3)
organized website components and navigation
paths for improved usability. The Entity
Relationship Diagram (see Figure 4) defined the
database structure and relationships among
entities, and the Data Flow Diagram mapped the
movement of information from user input to Al
processing, database storage, and website
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deployment. Collectively, these tools provided a
comprehensive understanding of the system’s
functionality, data flow, and design, promoting
collaboration and transparency among team
members.

Figure 2
Use Case Diagram

Figure 3
Visual Table of Contents

KHRIA: Al ECOMMERGE
WEBSITE BUILDER

Implementation
The implementation phase of KHRIA involved a
structured approach, beginning with

requirement gathering and validation to ensure
the system met researcher and user needs,
including Al-generated design templates and e-
commerce integration. During the
conceptualization period, the UI/UX team
developed wireframes and prototypes, with the
modified waterfall model allowing overlap
between design and coding to gather early
feedback on usability and performance. In the
coding phase, developers implemented Al
algorithms for automated layout creation,
content generation, and integration of third-
party APIs, while continuous validation ensured
all features met requirements. Rigorous testing
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followed, using Al-based QA tools to detect bugs,
optimize performance across devices, and
confirm system responsiveness. The system was
deployed using the Vercel API for efficient cloud
deployment, continuous integration, and
automated updates. Additionally, the Google
Maps API enhanced the platform’s functionality
by enabling location-based features, improving
navigation, and creating a more intuitive user
experience.

Figure 4
Entity Relationship Diagram
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Integration and Testing

The integration phase of KHRIA involved
combining all modules from the coding phase
into a wunified system, including Al-driven
content generation, user interfaces, databases,
and external APIs such as domain registration
tools. Verification ensured smooth

The interaction between components, while
validation confirmed that the system met user
requirements.

Testing covered both functional and non-
functional aspects, including e-commerce
features, system responsiveness, and security.
Al-based tools facilitated automated regression
testing across multiple devices and browsers.
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The testing process included six stages: unit,
integration, system, developer, alpha, and beta
testing, progressively ensuring that individual
components, the complete system, and real-
world deployment met quality standards.
Feedback from panels, clients, and advisers was
incorporated to improve the system. Alpha and
beta testing employed a survey instrument
based on the ISO 25010 Software Product
Quality Model, assessing functional suitability,
interaction capability, security, and flexibility.
The questionnaire was pre-tested and validated
with IT experts to ensure unbiased and reliable
results, using statistical methods such as
frequency distribution, mean scores, and Likert
scale analysis.

Deployment of System

The deployment phase of KHRIA involves placing
the system in a live environment and ensuring it
functions as intended. Pre-deployment
preparations include finalizing configurations,
setting up hosting environments, and verifying
hardware and software compatibility. Users are
trained on Al-powered features, such as
automated content generation, and provided
with documentation for operational guidance.
Final acceptance tests are conducted to confirm
system stability and performance under real-
world conditions. Post-deployment, monitoring
and feedback mechanisms are implemented to
track system performance, user interactions,
and engagement using analytics tools. Feedback
loops allow the researchers to identify and
address any issues, while the modified waterfall
approach facilitates incremental adjustments,
ensuring smooth integration without disrupting
operations.

Maintenance

After deployment, KHRIA undergoes
maintenance to ensure functionality, security,
and performance. Al-driven tools monitor and
predict issues, while automated debugging and
updates address code problems and system
improvements. Periodic enhancements, user
feedback integration, and security patches
maintain optimal system performance, with Al
enabling autonomous updates for continuous
improvement.

RESULTS

The study successfully developed the KHRIA Al
E-Commerce Website Builder using the Modified
Waterfall Model, employing React.js and Google
Gemini AI to enable automated content
generation and e-commerce integration.
Structured design tools, including flowcharts
and storyboards, guided the development
process to ensure a logical user journey from
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template selection to deployment. The system
underwent rigorous evaluation based on ISO
25010 standards, achieving an "Excellent” rating
in both testing phases. Alpha testing by IT
experts yielded a mean score of 4.88, while Beta
testing with students and business owners
resulted in an improved score of 4.99,
confirming the platform's high stability, security,
and usability for non-technical users.

Requirements Gathering and Analysis

The researchers conducted a thorough analysis
of user and technical requirements to guide the
development of KHRIA: Al E-Commerce Website
Builder. Feedback from MCC Entrepreneurship
students and local business owners was
gathered through surveys and interviews to
identify challenges in online presence and
needed features such as Al templates, e-
commerce integration, mobile responsiveness,
and security. Additionally, hardware and
software requirements were assessed to ensure
system reliability, scalability, data security, and
ease of maintenance, providing a solid
foundation for efficient development and long-
term operation of the platform.

During the design phase of KHRIA, the
researchers used structured system analysis
and design tools such as flowcharts,
storyboards, use case diagrams, VTOC, ERD,
and DFD to clearly map workflows, user
interactions, and data processes. These methods
helped define the complete user journey—from
account creation and website generation to
customization and deployment—ensuring that
all functional requirements were clearly
identified and refined before development.

For development, KHRIA utilized a modern
technology stack to ensure performance,
security, and usability. The frontend was built
with React.js and TypeScript, supported by tools
for responsive design, form validation,
animations, and data visualization. The backend
used Node.js and Express.js with real-time
communication features, while Supabase,
PostgreSQL, and AWS S3 handled data storage
and backups. Security was strengthened
through encryption, session management, and
two-factor authentication. Al features were
powered by Google Gemini Al, while deployment
and hosting were handled through Render.com
and Vercel. Additional integrations such as
Google Maps, QR code generation, stock image
APIs, and SEO tools further enhanced system
functionality, resulting in a scalable and user-
friendly platform for entrepreneurs and small
businesses.
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System Implementation

The implementation of KHRIA (see Figure 5)
followed a structured development process that
transformed its conceptual designs into a fully
functional, Al-powered website builder. This
phase ensured that key features—such as
automated template generation, Al-assisted
content creation, e-commerce integration, and
user-friendly customization—were aligned with
system requirements and user expectations. The
approach aimed to simplify website creation,
support digital business growth, and provide a
smooth and responsive user experience.

To ensure accuracy and consistency, the
researchers applied system analysis and design
methodologies, particularly flowcharts, to
visualize core processes such as user
interaction, login verification, template selection,
and Al-driven website generation. These tools
clarified system logic and guided development
decisions throughout the implementation phase.

Figure 5
KHRIA landing page
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Testing

The researchers conducted both alpha and beta
testing to evaluate the system. In the alpha
testing phase, three respondents Aljon
Quiambao, Mervin Tabios, and Robhert
Bamba, MEECE were asked to assess the
system. All alpha testers are professionals
working in the IT industry and teaching IT-
related subjects, selected based on their
expertise and experience in the field of
information technology. For beta testing, thirty
respondents participated in the evaluation,
consisting of ten students from Mabalacat City
College pursuing a Bachelor of Science in
Entrepreneurship (BSE) and twenty potential
business owners. The system was assessed
using the ISO 25010 criteria, which include
functionality suitability, performance efficiency,
compatibility, usability, reliability, security,
maintainability, and portability. The proponents
applied the ISO evaluation criteria and
interpreted the results using a Likert scale.

Table 2
Summary of Alpha Test Result
180 25010 Criteria Mean Score Verbal Interpretation
Functional Suitability 498 Excellent
Performance Efficiency 478 Excellent
Compatibality 5.0 Excellent
Interaction Capability 499 Excellent
Security 475 Excellent
Flexibility 489 Excellent
Maintainabiliry 479 Excellent
Overall Mean Score 438 Excellent

The alpha testing of KHRIA (see Table 2), based
on ISO 25010 standards, showed excellent
performance across all criteria. Functional
suitability, performance efficiency, compatibility,
interaction capability, security, flexibility, and
maintainability all received high scores, with an
overall mean of 4.88, verbally interpreted as
“Excellent,” demonstrating the system’s stability,
usability, and strong alignment with quality
standards.

Beta Test Results

The beta testing of KHRIA involved thirty
respondents: ten BSE students from Mabalacat
City College and twenty prospective business
owners. Researchers conducted live
demonstrations of the platform  before
administering questionnaires to collect feedback
and suggestions (see Table 3). The evaluation
followed ISO 25010 standards, focusing on
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functional suitability, compatibility, interaction
capability, security, and flexibility. This phase
provided a comprehensive assessment of the
system’s usability, performance, and overall
effectiveness from real users’ perspectives

The beta testing of KHRIA showed excellent
performance across all evaluated ISO 25010
criteria. Functional suitability, performance
efficiency, compatibility, interaction capability,
security, and flexibility all received high scores,
resulting in an overall mean of 4.99, verbally
interpreted as “Excellent.” This demonstrates the
system’s improved performance, usability, and
strong alignment with quality standards
compared to the alpha test.

Table 3
Summary of Beta Test Result

IS0 25010 Criteria Mean Score Verbal Interpretation
Functional Suitability 498 Excellent
Performance Efficiency 50 Excellent
Compatibility 50 Excellent
Interaction Capability 50 Excellent
Security 50 Excellent
Flexibility 499 Excellent
Overall Mean Score 499 Excellent

The evaluation of KHRIA through both alpha
and beta testing (see Table 4), based on ISO
25010 standards, showed consistently excellent
performance across all criteria. Functional
suitability scored 4.98 in both tests, while
performance efficiency remained high (4.78 in
alpha, 5.0 in beta). Compatibility achieved a
perfect 5.0, and interaction capability improved
from 4.99 in alpha to 5.0 in beta. Security
increased from 4.75 to 5.0, and flexibility rose
from 4.89 to 4.99. Maintainability, assessed in
the alpha test, scored 4.79. The overall mean
improved from 4.88 in alpha testing to 4.99 in
beta testing, both interpreted as “Excellent,”
demonstrating continuous system improvement,
reliability, and adherence to quality standards.

The KHRIA: Al E-Commerce Website Builder
offers a user-friendly interface designed to help
entrepreneurs and business owners create and
manage online stores efficiently. Key features
include Al-powered website generation, theme
customization, content editing, image
management, and e-commerce integration.
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Users can upload their own images or access
stock photos via the Pexels API, while the Google
Maps API allows businesses to display their
physical locations. The platform also supports
chatbot integration for customer interaction and
automatic deployment to Vercel for seamless
hosting and updates.

DISCUSSION
The researchers developed KHRIA: Al E-
Commerce Website Builder to help

entrepreneurs and business owners create
professional websites easily using Al. The study
aimed to identify current digital promotion
methods, challenges in establishing an online
presence, and the key features needed to
streamline website creation, improve
accessibility, and support business growth in
the digital market. Conducted at Mabalacat City
College (MCC) with entrepreneurship students
and local business owners, participants’ insights
guided the design and development of KHRIA,
ensuring the platform effectively meets users’
needs for online business promotion.

Table 4
Summary of Alpha and Beta Test Results
IS0 23010 Mean Score Verbal Mean Score Verhal
Criteria {Alpha Tesi) Interpretation (Beta Test} Interpretation
{Alpha Tezt) (Beta Tezt)

Functional 498 Excellent 493 Excellent
Suitability
Performance 478 Excellant 30 Excellent
Efficiancy
Compatibility 50 Excellent 50 Excellent
Interaction 459 Excellant 30 Excellent
Capability
Security 473 Excellant 5.0 Excellent
Flexibility 489 Excellent 499 Excellent
Maintainability 479 Excellent
Overall Mean 488 Excellant 4.99 Excellent
Score

Conclusion

Based on the findings, the researchers
concluded that KHRIA: Al E-Commerce Website
Builder successfully achieves its objectives as a
smart, user-friendly platform for entrepreneurs
and business owners.

Comprehensive Al-Driven Platform: KHRIA
simplifies website creation by combining
conversational Al, structured forms, and
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automatic template selection, enabling even
non-tech-savvy users to build professional
websites quickly and efficiently.

Enhanced Productivity Through AI Tools:
Integrated tools such as Al Image Generator, Al
Image Editor, QR Code Generator, and Website
Archiver improve creativity, efficiency, and
digital management, making the platform
multifunctional and practical for real-world use.
Secure and Reliable Verification: Time-sensitive
email authentication ensures secure access to
sensitive site management features, protecting
user data and reinforcing system credibility.
User-Centered and Inclusive Design: Offering
both chat-based and form-based website
creation, along with voice interaction support,
KHRIA accommodates diverse user needs and
promotes accessibility.

Contribution to Digital Empowerment: KHRIA
fosters digital literacy, entrepreneurship, and
innovation, helping small businesses and
students establish an online presence, enhance
visibility, and support long-term community and
technological growth.

Recommendations

Based on the study’s findings and conclusions,
the researchers recommend the following
improvements for KHRIA:

Strengthen System Performance for High-
Volume Transactions: Enhance system
infrastructure by optimizing database
management, server responsiveness, and load
balancing to ensure smooth operation during
periods of heavy concurrent use.

Improve Network Capability: Upgrade network
capacity and optimize real-time communication
between client and server to maintain
accessibility and stability, allowing users to
create, edit, and deploy websites efficiently
regardless of internet speed.

Increase Authentication Options: Introduce
additional login and authentication methods,
such as biometric verification or OAuth
integration, to improve accessibility, security,
and convenience for users while protecting their
accounts.
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ABSTRACT

MaCisanmetungCa is a web-based candidate management system developed to address the inefficiencies
and limitations of the traditional student council candidacy and election process at Mabalacat City
College. The former process relied heavily on manual submissions, paper-based documents, and in-
person verification, which often led to delays, inconsistent candidate screening, human errors, and
limited accessibility for both students and election officers. These challenges highlighted the need for a
more efficient, transparent, and technology-driven solution. The primary objective of the study was to
design and implement a centralized digital platform that streamlines the entire candidacy and election
workflow. Through MaCisanmetungCa, student candidates can conveniently submit their applications
online, upload required documents, schedule screening appointments, and receive real-time updates
regarding their application status. Election administrators are provided with tools to review and verify
candidate requirements, manage election activities, and oversee the voting process, ensuring accuracy
and consistency in election management. The system was developed using modern web technologies and
cloud-based services, including Firebase Authentication and Firebase Realtime Database, to ensure
secure user authentication, data protection, and role-based access for administrators, candidates, and
voters. The development process followed the Software Development Life Cycle (SDLC), specifically the
Modified Waterfall Model, which enabled a structured and systematic approach while allowing necessary
revisions and improvements throughout development. To assess the quality and effectiveness of the
system, MaCisanmetungCa was evaluated using the ISO 25010 software quality standards, focusing on
functional suitability, performance efficiency, interaction capability, reliability, and security. Results from
user testing demonstrated that the system significantly reduced manual workload, minimized errors in
document verification, and enhanced accessibility and transparency across the candidacy and election
processes. Overall, MaCisanmetungCa shows strong potential to modernize student elections at
Mabalacat City College by providing an organized, secure, and user-friendly digital solution. The system
supports fair, efficient, and accountable student governance and contributes to a more transparent and
technology-driven academic environment that benefits student leaders, election officers, and the broader
academic community.

Keywords: Information System, Candidate
Management System, Student Election System,
Election Management, Web-Based Application.

INTRODUCTION

Elections are essential to democratic governance
as they enable citizens to choose leaders while
ensuring fairness, accountability, and
legitimacy. Worldwide, elections take various
forms and are guided by international standards
that emphasize transparency, secure candidate
and voter processes, and accurate result
reporting.  Organizations such as  the
International Institute for Democracy and
Electoral Assistance (International IDEA)

support democratic institutions by promoting
best practices in election management and
encouraging the adoption of digital tools to
improve efficiency and credibility.

In the Philippines, elections play a vital role in
sustaining democracy, with the Commission on
Elections (COMELEC) overseeing voter
registration, candidate verification, election
supervision, and the proclamation of winners.
These responsibilities help ensure transparent
and lawful electoral processes. Similarly,
student council elections mirror democratic
systems by allowing students to elect
representatives who advocate for their interests,
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promote leadership, and strengthen institutional
governance within academic communities.
However, many educational institutions in the
Philippines continue to rely on manual student
election processes, which are often time-
consuming, prone to errors, and lacking real-
time updates. These limitations reduce student
participation and engagement. Although semi-
digital approaches such as the use of Microsoft
Forms were implemented during the 2025
student government election at Mabalacat City
College under COMSELECA, challenges such as
slow processing, limited transparency, and
manual data handling persisted.

To address these issues, the study introduces
MaCisanmetungCa, a centralized web-based
student election management system for
Mabalacat City College. The system aims to
automate the entire election process, including
candidate filing, campaign dissemination, secure
online voting, and real-time result generation.
By utilizing centralized data management, role-
based access control, and real-time reporting,
the proposed system enhances transparency,
accuracy, efficiency, and accessibility. Overall,
MaCisanmetungCa supports modern digital
governance in education and seeks to empower
students to participate in a secure, reliable, and
technology-driven democratic process.

METHODOLOGY

This chapter outlines the methodology and
design used in developing MaCisanmetungCa. It
presents the systematic steps followed
throughout the project using the Modified
Waterfall Model of the Software Development Life
Cycle (SDLC). Each phase of the SDLC from
planning and requirements gathering to system
deployment is described in detail to illustrate
how the system was conceptualized, developed,
tested, and implemented. (See Figure 1).

Figure 1
The Modified Waterfall Model
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Planning and Requirements Gathering

The Planning and Requirements Gathering
phase is the initial and critical step in
developing MaCisanmetungCa: A Centralized
Student Election Management System, aimed at
modernizing and streamlining student
government elections at Mabalacat City College.
During this phase, the researchers identified the
limitations of the existing election processes,
which relied on manual candidacy applications,
semi-digital tools such as Microsoft Forms, and
other paper-based procedures. These methods
often led to delayed results, limited
transparency, and susceptibility to human error.
Consultations with COMSELECA officials and
student representatives were conducted to gain
a clear understanding of the workflows,
recurring challenges, and expectations for an
improved system.

In parallel, the researchers reviewed existing
technologies, including web-based election
management systems, online voting platforms,
and electronic authentication mechanisms. Web-
based election systems were analyzed for their
ability to provide centralized dashboards, real-
time monitoring, automated vote tallying, and
reporting functionalities. Online voting platforms
were evaluated for accessibility, speed, and
security, allowing students to vote remotely
while maintaining data integrity and anonymity.
Authentication mechanisms were studied to
ensure that only authorized users including
COMSELECA administrators, candidates, and
voters could access the system securely,
incorporating measures such as email
verification, role-based access, and strong
password enforcement. These insights directly
informed the design and functionality of
MaCisanmetungCa, addressing inefficiencies in
traditional and semi-digital election processes,
such as errors in vote counting, lack of
verification mechanisms, and limited real-time
monitoring.

Based on the functional and non-functional
requirements identified during consultations
and research, the hardware and software
specifications necessary to support the system
were determined. Hardware requirements
focused on development using laptops, ensuring
sufficient processing speed, memory, and
storage to support real-time data
synchronization and responsive interfaces.
Software requirements included React 19 for
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dynamic and interactive user interfaces, Vite for
optimized performance, Tailwind CSS for
responsive design, Firebase Authentication for
secure login and access control, Firebase
Realtime Database for cloud-hosted data storage
and synchronization, and React Router DOM for
seamless navigation. Development and
debugging were performed using Visual Studio
Code, while GitHub was used for version control
and collaboration. These specifications ensure
that the system is reliable, secure, and capable
of supporting all planned functionalities.
DESIGN

In this phase, the researchers employed several
analysis and design tools to effectively
conceptualize and structure MaCisanmetungCa:
A Centralized Student Election Management
System  for Mabalacat City College -
COMSELECA. The tools included the Use Case
Diagram, Visual Table of Contents (VTOC),
Gantt Chart, Storyboard, and Entity
Relationship Diagram (ERD). Each tool played a
key role in defining system functionality, user
interactions, data flow, and database structure.
The Use Case Diagram provides a visual
representation of how the MaCisanmetungCa
system interacts with its primary users Super
Admin, Admin, Candidates, and Voter (see
Appendix F). The diagram maps the specific
actions each wuser is authorized to perform,
emphasizing the flow of operations within the
election process. These diagrams define the full
scope of the system by mapping out every action
each user can perform. For student voters, the
use cases include account authentication,
viewing election details, reviewing the candidate
list, casting votes, and viewing real-time election
results. Voters can also apply for candidacy,
which extends their access to additional
functions once approved.

The VTOC outlines how major components such
as user authentication, candidacy management,
screening workflows, election configuration,
campaign material monitoring, voting processes,
and results generation are interconnected to
support the entire election lifecycle. By
visualizing these modules in a logical sequence,
the VTOC helps clarify system navigation paths,
showing how users move from one function to
another based on their assigned roles. This
structure ensures that both students and
COMSELECA officers can easily locate system
features without confusion, regardless of their
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technical expertise. The Gantt Chart outlines the
entire development timeline for the
MaCisanmetungCa system. It visually presents
the sequence and duration of each project
phase, including system analysis, design,
module development, integration, testing,
deployment, and evaluation. By clearly showing
the start and end dates of all tasks within this
nine-month period, the Gantt Chart helps the
team track progress, identify potential delays,
and make timely adjustments when needed. It
also supports effective resource allocation by
highlighting overlapping activities and task
dependencies. The Entity Relationship Diagram
(ERD) provides a basic yet clear representation
of the MaCisanmetungCa system’s database
structure. It identifies the main entities User,
Candidate, Position, Election, Document,
Screening Appointment, Campaign Material,
Vote, Result, and Audit Log along with their
primary keys, attributes, and foreign key
relationships. Storyboards were utilized to
visually depict key user interactions and system
workflows. They demonstrate step by step
sequences for processes such as user login,
candidate = COC submission, appointment
scheduling, campaign material upload,
electronic voting, and administrative monitoring.
Storyboards help the team anticipate user
behavior, ensure usability, and align the
system’s visual and functional design with user
expectations. Canva was used to create clear
and engaging mockups of the interface,
reflecting the platform’s responsive and intuitive
design.

Development

The development phase marks the
transformation of system designs into a fully
operational application. For MaCisanmetungCa:
A Centralized Student Election Management
System for Mabalacat City College -
COMSELECA (see Figure 2-3), this stage
involved implementing a web-based platform
specifically designed to manage student
elections efficiently, securely, and transparently.
The system includes several key modules, such
as Certificate of Candidacy (COC) submission
and screening, campaign management, and
online voting. Candidates can submit their
COCs and support documents digitally, schedule
screening appointments based on administrator-
assigned time slots, and track their application
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status in real-time, reducing manual errors, and
improving document management. In the
campaign management module, candidates can
upload media and platforms, which are reviewed
and approved by COMSELECA officers before
being made visible to voters, promoting
transparency and accessibility.

Figure 2

System Homepage, Super Admin (Manage User),
Super Admin (Activity Log), Admin Dahsboard, &
Candidate Dashboard

ﬁ‘ MaCisanmetungCa

° ° ° ° °
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Figure 3
Systems’ Candidate Screening Appointment
Page, Voting Guidelines, & Real-time Election
Results
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Election Results

The voting module enables verified MCC
students to cast their votes securely online. This
module includes real-time vote tallying, role-
based access control, email notifications
confirming successful voting, and administrative
oversight of live election progress.
Administrators can generate official election
reports and maintain detailed audit logs for
accountability.

Testing

The testing phase of MaCisanmetungCa: A
Centralized Student Election Management
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System for Mabalacat City College -
COMSELECA involved a comprehensive process
to ensure accuracy, usability, performance, and
reliability prior to deployment. Unit testing was
performed to evaluate the functionality of
individual modules within the
MaCisanmetungCa system.

Core components such as Certificate of
Candidacy (COC)  submission, document
uploads, screening appointment scheduling,
campaign material verification, and
administrative approval workflows were tested
independently to confirm that each operated
according to the system’s design specifications.
Any detected errors or inconsistencies were
addressed during this phase to ensure module-
level reliability. Afterward, integration testing
was conducted to verify the seamless interaction
of modules when combined. Data flow and
process coordination between candidates,
administrators, and voters were thoroughly
examined. This stage ensured proper
synchronization of records, accurate processing
of submissions, and smooth execution of critical
election functions such as voting, validation,
and result computation. Together, these testing
activities confirmed that the system performed
coherently as a unified platform. During system
testing, the fully integrated application was
evaluated by the Quality Assurance (QA) team
under realistic conditions. The system was
tested on multiple devices, including desktops,
laptops, and mobile phones, to ensure
responsiveness, compatibility, and consistent
performance across platforms. A checklist based
on the system’s use case diagram was used to
systematically assess the functionality,
accuracy, and reliability of each feature,
including real-time vote tallying, administrative
monitoring, and notification systems.

Deployment and Maintenance

The Deployment and Maintenance phase marks
the transition of MaCisanmetungCa: A
Centralized Student Election Management
System from development to real-world use by
COMSELECA, candidates, and student voters.
After achieving a stable and fully functional
build, the system was deployed on a secure
online hosting platform to ensure accessibility,
reliability, and smooth performance throughout
the election period. During deployment,
administrator and COMSELECA accounts were
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set up, election schedules were configured, and
key modules including Certificate of Candidacy
(COC) filing, candidate screening, campaign
material management, and online voting were
activated for official use. All major system
features were also prepared and validated, such
as secure user authentication with role-based
access control, digital COC submission,
automated screening and approval processes,
managed campaign content uploading, voter
eligibility verification, an intuitive online voting
interface, automated vote tallying, real-time
results generation, and activity logs for
transparency and accountability. Once the
system was fully deployed, maintenance
activities were performed to ensure consistent
reliability, security, and long-term sustainability.
These activities included continuous monitoring
of system performance, resolving technical
issues reported by users, fixing bugs, optimizing
system components, and updating features
whenever needed. User feedback from
COMSELECA officers, candidates, and student
voters played a crucial role in enhancing system
usability, improving navigation, strengthening
security measures, and refining election
workflows. Through integrated deployment and
maintenance, the researchers ensured not only
the successful launch of MaCisanmetungCa but
also its ongoing efficiency, stability, and
adaptability for future student elections at
Mabalacat City College.

ure 7: Candidate Screening Appointment Page

RESULTS

This section presents the results of the study
and discusses how the objectives of
MaCisanmetungCa: A Centralized Student
Election Management System for Mabalacat City
College - COMSELECA were achieved. It outlines
the system’s requirements for analysis, design,
implementation, and evaluation, as well as the
results of alpha and beta testing based on the
ISO 25010 software quality model.

Testing Results

The testing of the MaCisanmetungCa system
was conducted in two phases: Alpha (see Table
1) and Beta testing (see Table 2). The Alpha
phase focused on evaluating the technical
functionality of the system, ensuring that all
modules, features, and workflows operate as
intended. The Beta phase, on the other hand,
assessed user satisfaction, usability, and overall
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experience with the platform. Both phases of
testing were guided by the ISO/IEC 25010
Software Quality Model, which examines critical
aspects of software quality including Functional
Suitability, Performance Efficiency, Interaction
Capability, Reliability, Security, and
Maintainability. =~ The results from these
evaluations provided insight into system
strengths and areas for improvement, ensuring
that the final deployment meets both technical
standards and user expectations.

Table 1
Summary Result of Alpha Test
Criteria ‘Weighted Mean Interpretation
Functional Suitability 43 Good
Interaction Capability 436 Good
Reliability 415 Good
Performance Efficiency 39 Good
Security 421 Good
Maintainability 4.0 Good
Overall Mean 415 Good

The evaluation of MaCisanmetungCa across the
Alpha and Beta testing phases demonstrates
significant improvement and refinement of the
system from internal development to real-user
deployment. During Alpha testing, conducted by
IT experts, the system achieved an overall
weighted mean of 4.15, interpreted as Good,
with notable strengths in Interaction Capability
(4.36) and functional suitability (4.3), while
performance efficiency (3.9) indicated areas for
optimization.  Following adjustments and
improvements based on feedback, Beta testing
involved actual users, including COMSELECA
administrators, candidates, and student voters,
yielding an overall weighted mean of 4.86,
interpreted as Excellent. All individual criteria;
functional suitability (4.93), Interaction
Capability (4.91), reliability (4.92), performance
efficiency (4.87), security (4.90), and
maintainability (4.6) showed significant
enhancement, confirming that the system
performs reliably, efficiently, and securely in a
real-world environment. This progression from
Alpha to Beta testing highlights the effectiveness
of iterative development, the responsiveness to
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user feedback, and the system’s readiness for
full deployment in managing student
government elections at Mabalacat City College.

Table 2

Criteria Weighted Mean Interpretation

Functional Suitability 403 Excellent

Interaction Capability 491 Excellent

Reliability 4.9 Excellent

Performance Efficiency 4.87 Excellent

Security 490 Excellent

Maintainability 4.6 Excellent

Summary Result of Beta Test

DISCUSSION

This section presents the results of the study
and discusses how the objectives of
MaCisanmetungCa: A Centralized Student
Election Management System for Mabalacat City
College - COMSELECA were achieved. It outlines
the system’s requirements for analysis, design,
implementation, and evaluation, as well as the
results of alpha and beta testing based on the
ISO 25010 software quality model.
MaCisanmetungCa has several limitations. It is
designed exclusively for Mabalacat City College
and cannot be directly used by other institutions
or for government-level elections without
modification. Only currently enrolled MCC
students are allowed to participate as voters or
candidates. Although the system supports
digital submission of documents, physical
submission is still required for official validation.
Screening and verification processes are also
limited to fixed schedules set by COMSELECA
administrators. In addition, the system heavily
depends on stable internet connectivity and has
limited offline functionality, which may affect
access during network interruptions. Its
authentication system relies only on email and
password login and does not include advanced
security measures such as two-factor
authentication or biometric  verification.
Campaign violations are not automatically
detected and still require manual review by
administrators. Lastly, while vote tallying and
result generation are automated, the system
does not integrate with external devices such as
biometric scanners or voting kiosks.
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Conclusions

The development and deployment of the
MaCisanmetungCa: A Centralized Student
Election Management System successfully
addressed the long-standing challenges in the
traditional student election process of Mabalacat
City College. Through the Modified Waterfall
SDLC, each phase from data gathering to
deployment was systematically completed,
allowing the researchers to refine the system
based on user needs and technical
requirements. Early investigations into existing
web-based election platforms, online voting
technologies, and authentication mechanisms
revealed key gaps in accuracy, timeliness,
transparency, and security in the previous
manual system. These insights guided the
design of a centralized, role-based platform that
streamlined the election workflow.

The system’s features including candidate
registration, appointment scheduling, campaign
material submission, election configuration,
secure online voting, and automated results
proved effective in improving operational
efficiency and reducing human error. The
integration of Firebase Authentication and
Realtime Database ensured secure, real-time
processing of all election data, while the user
interface built with React 19 and Tailwind CSS
delivered a responsive and accessible experience
for students and administrators.

Testing outcomes further validated the system’s
success. Internal developer testing confirmed the
stability of core functions. Alpha Testing by IT
experts rated the system “Good” across all ISO
25010 software quality criteria, while Beta
Testing by student users produced “Excellent”
ratings in functional suitability, interaction
capability, reliability, performance efficiency,
security, and maintainability. These results
indicate that the system meets both professional
technical standards and user expectations.

The live deployment of the system via Hostinger
and the dedicated domain
www.macisanmetungca.com demonstrated that
the platform performs reliably in real-world
conditions. Role-based access control functioned
effectively, audit logs ensured transparency, and
online voting operated securely and accurately.
The system ultimately proved its capability to
support a fair, transparent, and efficient student
election process.
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In conclusion, MaCisanmetungCa successfully
transformed the traditional student election
process at Mabalacat City College into a modern,
digital, and transparent system. It enhances
participation, strengthens institutional integrity,
and aligns with global goals on digital
empowerment and accountable governance. The
system is ready for continued use in future
academic years and serves as a strong
foundation for further improvements and
scalability.
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ABSTRACT

Many students are struggling mentally due to pressure or stress in family, life, career, and mostly
academics. Being mentally healthy is a crucial part of our daily life; it may affect the way you talk, act,
and think, and it can also affect our efficiency. Neglecting mental health may lead to future consequences
and unnecessary life events. This study developed a system, named MCCARE, for Students and MCC
Guidance Service Unit, which operates to help our locals to encourage the students in the community to
seek counsel from our lifeguides of MCC Guidance Service Unit and to have a safe place where they can
freely express themselves, allowing them to be heard and helped to improve their mental health. Also, the
system helped our lifeguides to have an efficient and reliable web base system for their records and
database, a crucial role to see the student status and needed information. The researchers used a
modified waterfall approach for systematic progress throughout the project stages. The system is precisely
evaluated through a survey, which achieves an overall score of 4.59 rating result in alpha test and a
refined score of 4.76 rating result in beta test. The higher beta test rating result showed that
improvements were made to happen to address any weaknesses identified during the alpha testing phase.
The website system was accomplished by meeting the criteria for functional stability, compatibility,
interaction capability, reliability, security, maintainability, flexibility, and safety. These criteria usefully
performed all the needed functions, the simplicity of its use, and the security protocols needed and
illustrated high reliability. The developed website was designed to line up with and support the

attainment of certain Sustainable Development Goals (SDGs).

Keywords: Web System, Appointment System

INTRODUCTION

High cortisol levels can have a profound impact
on the overall well-being and performance of
every student, and wunderstanding their
generality and quantifying it is crucial for
achieving effectiveness (Tina Murtagh, 2023).
The Web-based Guidance Counseling System
plays a big part in determining one's learning
progress academically and mentally; every
student should exceed the performance in every
class while maintaining mental health
awareness. It helps students to be aware,
informed, and reminded (Independent School
Management, 2023). The rising stress and
burnout levels among college students in the
Philippines, coupled with the increased rates,
call for immediate action (Jeff Clyde Guillermo
Corpuz, 2023).

According to the National Library of Medicine,
attending college can be a stressful time for
many students. This may cause coping with
academic pressure, dealing with stressful tasks,
and even separation from their family origin, and
some of the students are pressured to attend to
several work and family responsibilities (

Abelson, S., Lipson, S. K., & Eisenberg, D.
2021). Due to this, most students experience the
first onset of mental health issues or, worse, an
exacerbation of their symptoms.

While here in our country, the Philippines.
College students have gained alarming attention
for committing suicide. NCMH received 21,568
calls in its mental health hotline, with some
7600 related to suicide. Most of the students
were 18 to 30 years old, while around 4800 were
below 17 years old. Most of these students are
facing the pressure associated with academic
performance, financial burdens, social
expectations, rising stress, and burnout levels
(Jeff Clyde Guillermo Corpuz, 2023).

According to the National Alliance of Mental
llness (NAMI), understanding mental health is
essential because it has a massive impact on our
daily lives. The World Health Organization
(WHO) states that mental health is a condition of
well-being in which an individual can cope with
the stresses of life and work productively. Good
mental health allows people to manage their
lives with resilience and adapt to changes in any
situation (Solv Health, 2024).

The system is a web-based platform that is being
suggested and is intended to improve and
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expedite the students of Mabalacat City College
(MCC), ensuring the enhancement of the mental
health of the students. The system is specifically
designed to assist students in achieving their
academic goals. It offers an extensive set of
features, including daily reminders, quotes of
encouragement, and an appointment system.
These tools are specifically designed to help
reinforce the key understandings and skills
necessary to engage students in mental health
awareness. Helping students maintain their
academic performance while effectively
regulating their mental well-being.

Objective of the study

The general objective of the study is to support

students' mental health to maintain their

academic performance. The system served as the
primary information database for the Guidance

Council office at Mabalacat City College. It

served as an appointment system and a record-

keeping tool for students’ cases. It is also a

gateway for student engagement.

e To gather needed information through
surveys, interviews, and internet research.

e To identify hardware and software
requirements for the development of the
system.

e To design a web-based system using the
following diagrams

e To build the system with the following
features: Appointment System, Database

Management System, Announcements,
Motivational Message of the Day, and
Freedom Wall

e To integrate the following user-level:
Administrators, and Students

e To test the system through alpha and beta
testing.

e To assess the simulation software in terms
of functional suitability, compatibility,
interaction capability, reliability, security,
maintainability, flexibility, safety, and ease
of use of the ISO 25010 Software Product
Quality Standards.

e To implement the system in the Guidance
Council at Mabalacat City College

Scope and limitations

A storyboard visually provides the step-by-step

process of how the students interact with the

system, which is helpful for user interface
planning. The Visual Table of Contents (VTOC)
outlines the overall structure of the system's
features in a graphical format, helping
researchers to identify what is included in the
system. A menu tree breaks down the navigation
and menu hierarchy, which helped the
researchers visualize how students have access
to the different menus and submenus of the
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system. The use case diagram shows what
actions each type of user can perform, helping
the researchers to define system requirements.
The Entity Relationship Diagram (ERD) maps
out how entities and their attributes relate to
each other within the system, which is essential
for database designing.

The researchers developed a student counseling
appointment system in which students can book
appointments at any time and from anywhere,
allowing guidance associates to address their
issues or concerns swiftly. Students can choose
their preferred setting for the appointment; it
can be face-to-face or through chat. The chat
system helped monitor students to see if theyre
interested in making an appointment. The
Database Management System enhanced the
management of student records. It solves the
problem of the guidance counselor about their
issues with their records, such as sorting the
cases of students. Additionally, it has data
analysis so that they can distinguish the results
more clearly. The motivational message of the
day helps the students to keep going with their
studies, and only admins can edit this feature.
The Online Freedom Wall provides a space for
students to express their opinions, ideas, and
emotions, and it can be considered a "confession
wall," allowing students to convey their feelings.
The system manages the feature and can remove
unnecessary or vulgar comments.

To integrate user-level access into the system,
administrators and students are the two primary
roles, each with distinct access to the system.
Administrators have complete control over the
system, which includes updating, managing,
and monitoring the system contents (such as
student records, reminders, messages of the
day, and the online freedom wall). Students can
interact with the system features, where they
can access services such as scheduling
appointments, viewing the message of the day
and the contents of the online freedom wall, and
expressing their thoughts on the online freedom
wall. The user-level integration ensures that
access to the system components is role-based,
maintaining usability and data integrity.

The study targets three (3) professionals as
alpha testers. Twenty-five (25) students, one (1)
professor, and four (4) guidance associates from
Mabalacat City College are the beta testers to
gather relevant feedback and insights to improve
the system. Additionally, the system is evaluated
based on software product quality standards of
ISO 25010, with particular emphasis on
functional suitability, compatibility, interaction
capability, reliability, security, maintainability,
flexibility, and safety.
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To implement the system in the Guidance
Council of Mabalacat City College, the
researchers ensure a user-friendly, optimized,
and interactive system for both students and
admins. It also has secure hosting to make sure
that the information is not compromised

METHODOLOGY

This section explained the methodology and
design used in the system development process.
In this section, the Software Development Cycle
(SDLC) was presented, along with the diagrams
and data collection tools used by the researchers
during the system development. The Software
Development Cycle (SDLC) method that the
researchers implemented in this study was the
Modified Waterfall Model (see Figure 1). It
provided a systematic flow of the development
process with iterative phases to ensure the
system’s consistency and quality.

Figure 1
The Modified Waterfall Model.

Requirement gathering

Important hardware and software tools are
required to build the MCCARE website systems.
For the hardware, a desktop computer was used.
For the software, Penpot and Visual Studio were
the primary tools. Penpot was used to create the
prototype, which allowed the team to visualize
and map out the website’s features and
functionalities in a well-structured manner. This
helped ensure that the design flow was clear,
refined, and optimized before development
began. Visual Studio Code, on the other hand,
was used for coding, editing, and basic
debugging. Its features supported efficient and
well-organized website development, enabling
the team to implement the planned structure.
Design

In this phase of the study, the researchers
employed the following analysis tools and
diagrams, including the Storyboard, Visual
Table of Contents (VTOC), Menu Tree, Use Case
Diagram, and Entity Relationship Diagram
(ERD), to design and develop the web-based
system and database management system.
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The researchers employed the storyboard
diagram (see Appendix A), which facilitates user
interface planning, providing a visualization of
the step-by-step process of how students
interact with the system. In providing the overall
structure of the system, the use of a Visual
Table of Contents (VTOC) is relevant.
Furthermore, a menu tree is used in breaking
down the navigation and menu hierarchy for
each menu and submenu of the system. The Use
Case illustrates what actions each user can
execute. The Entity Relationship Diagram (ERD)
maps out how entities and their attributes relate
to each other within the system. In managing
the researcher's time and resources.

Figure 2
The home screen of the website.
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Figure 3
The home screen of the mobile application.
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Implementation

The administrator panel and website’s features
and functionalities are discussed in this section.
With a wide variation of user-friendly features
and interfaces, the website serves as a primary
platform for the students. The administrator
panel offers intuitive management, efficient
tools, and a purpose-built content management
system for the website (see Figure 2-11).
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Figure 4
Screenshot of LifeGuides Page

Figure 5
Screenshot of Siﬁn-ug Paﬁe
C{eate Account it
Figure 6
Screenshot of Siﬁn—in Paﬁe
Lo?in
Testing

The system underwent two essential testing
stages: Alpha and Beta testing. During the alpha
phase, the researchers extensively assessed the
web system ISO 25010 standards, which include
Functional Suitability, Compatibility, Interaction
Capability, Reliability, Security, Maintainability,
Flexibility, and Safety. The beta phase involved a
group of  students and professionals
concentrated on evaluating functional
suitability, compatibility, reliability, security,
maintainability, flexibility and safety. Together,
these assessments provide a thorough
understanding of the system’s performance and
user experience, serving as the basis for the
detailed discussions in the next sections.
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Figure 7
Screenshot of Forgot Password Page

Forgot password

Figure 8
Screenshot of User Interface
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Figure 9

Screenshot of Mz ABBointment Paﬁe

My Appointment

Cument
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Figure 9: Screenshot of My Appointment Page

Questionnaire validity

Academic and industrial specialists in mental
health, education, and information technology
assist the researchers in validating the survey
questionnaire employed for system assessment.
To guarantee that every item based on ISO
25010 criteria effectively measures particular
facets of system quality, the questionnaire
undergoes content validation. The final form of
the instrument includes suggestions from the
validators.
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Sampling method

The study uses purposive sampling, selecting
persons directly engaged in the application or
assessment of the guidance counseling system.
For Alpha Testing, the sample comprises three
(3) expert evaluators; for Beta Testing, twenty-
five (25) students and an instructor and the
guidance associates. These candidates are
picked in accordance with their relevance for the
intended consumers and the application of the
system.

Figure 10
Screenshot of Booking Page

Book a Consultation

8/6/66

ot o o pr—r— O
Figure 11
Screenshot of Profile Paﬁe
My Profils
Q
Instrumentation
Response Numerical Range / Verbal
Categories  Value Interval Interpretation
Strongly 5 4.21 - 5.00 Excellent
Agree
Agree 4 3.41-4.20 Good
Neutral 3 2.61-3.40 Acceptable
Disagree 2 1.81 - 2.60 Marginal
Strongly 1 1.00 - 1.80 Poor
Disagree

The main research instrument for the testing
phase of the study is a Likert-scale survey
questionnaire designed to measure students'
evaluation of the system based on the ISO
25010 criteria. The questionnaire consists of
several items wunder each quality attribute,
including functionality, usability, reliability,
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security, maintainability,
portability, and safety.
Questionnaire administrators
Following the beta testing phase, the survey
questionnaire is distributed. Before completing
the evaluation form, participants receive a short
introduction to system usage. To guarantee that
directions are followed and data is captured
consistently, the researchers oversee the
administration.

Data analysis

The collected data is analyzed using descriptive
statistical tools. It describes the summarization
of the data, determining the points where the
data were placed, as well as the spread and
dispersion of the data. The following statistical
techniques were employed for data reduction:
Frequency distribution was used in the study to
illustrate the number of cases at each score. The
scores of the demographic profile of respondents
were grouped in categories defined by step
intervals, each of which composed a collection of
adjacent possible values. The values of a
variable, describing the order of the cases, are
divided into a number of categories. Frequency
is the number of cases for each category.

The mean is the average score of the
respondent’s set of data compared to the total of
all values in the data set. The mean formula in
statistics for a set is defined as the sum of the
observations divided by the total number of
observations. Mean = (Sum of Observations) /
(Total Number of Observations)

X = Ifx /Zf
Notation 1: The Mean Computation Formula
where,

compatibility,

X = the mean value of the set of given
data
f = corresponding frequency

x = data value
The Likert scale (see Table 1) is employed in
questionnaires as a rating system designed to
measure respondents’ attitudes, opinions, or
perceptions. The researchers used the Likert
scale to translate the results into the
appropriate verbal interpretations following the
calculation of each mean score for each survey
tool sub-criterion and criterion.

Table 1

Likert Scale - Level of Agreement

Operation and maintenance

The operation and maintenance phase ensures
the continuous functionality, reliability, and
effectiveness of the system after it has been
implemented. It includes the actual use of the
system in the Guidance Council of Mabalacat
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City College and ongoing support for updates,
issue resolution, and improvements.

RESULTS

The system underwent two essential testing
stages: Alpha and Beta testing. During the alpha
phase, the researchers extensively assessed the
web system against ISO 25010 standards, which
include Functional Suitability, Compatibility,
Interaction Capability, Reliability, Security,
Maintainability, Flexibility, and Safety. The beta
phase involved a group of students and
professionals  concentrated on evaluating
functional suitability, compatibility, reliability,
security, maintainability, flexibility, and safety.
Together, these assessments provide a thorough
understanding of the system’s performance and
user experience, serving as the basis for the
detailed discussions in the next sections.

Table 2
Alpha Testing Result
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from 4.61 to 4.80, suggesting this was one of the
higher-rated standards, to show that the system
has a stronger level of protection of sensitive
student information. Flexibility and Safety,
which scored 4.50 and 4.58 in alpha, improved
to scores of 4.78 and 4.79 in beta, which again
supports an improved level of capacity to meet
future needs while also maintaining the security
of data and protecting users. Overall, the mean
score increased from 4.59 in the alpha test to
4.76 in the beta test, both verbally interpreted
as “Excellent,” indicating continuous
improvement and strong compliance with ISO
25010 quality standards.

ISO 25010 Criteria Results
Functional Suitability 4.75 — Excellent
Compatibility 4.72 — Excellent
Reliability 4.77 — Excellent
Security 4.80 — Excellent
Maintainability 4.81 — Excellent
Flexibility 4.78 — Excellent
Safety 4.79 — Excellent

Overall Mean Score 4.76 — Excellent

Table 3
Beta Testing Result
ISO 25010 Criteria Results

Functional Suitability 4.59 — Excellent
Compatibility 4.50 — Excellent
Interaction Capability 4.61 — Excellent
Reliability 4.71 — Excellent
Security 4.61 — Excellent
Maintainability 4.61 — Excellent
Flexibility 4.50 — Excellent
Safety 4.58 — Excellent

Overall Mean Score 4.59 - Excellent

This section presents and summarizes the
overall results of the alpha and beta test
findings, revealing a comprehensive evaluation
web system. Table 2-3 presents a summary of
the overall evaluation results for the MCCARE
web application from the Alpha (see Table 2) and
Beta tests (see Table 3), using the ISO 25010
criteria. There was strong overall evidence of
functional suitability, moving from 4.59 in alpha
to 4.75 in beta, that indicates an improved fit
with the needs of users and the guidance office.
There was also strong evidence of compatibility
based on the increase in rating from 4.50 in
alpha to 4.72 in beta, which indicates better
functionality across devices and platforms.
Interaction Capability was only evaluated in the
alpha phase and had already achieved a rating
of 4.61, which provides evidence of good designs,
usability, and functionality for the user
interface. Both Reliability and Maintainability
phases already showed strong alpha results of
4.71 and 4.61 and further improved to 4.77 and
4.81 in the beta phase, which demonstrates
both consistent and stable operations and ability
to update the system. Security shifted value

DISCUSSION

In this chapter, the study's research results are
presented. The study's objectives and careful
analysis produced the results shown here. This
chapter provides a summary of the findings and
considerations of their implications and overall
importance. The researchers carefully calculated
the results to guarantee a well-structured and
consistent presentation. This chapter provides
an in-depth, objective analysis of the research
findings.

Limitations

The limitations of the study primarily concern
both the functionality of the appointment system
and the freedom wall feature. For the
appointment system, the system does not
include real-time appointment booking or
automated notifications. This approach is based
on the insights gathered from the guidance
associates, who emphasized the need for
flexibility in managing their availability due to
their dynamic schedules. The absence of a real-
time chat feature is one of the limitations of the
system. Students need to wait for the guidance
associate's replies rather than receiving
immediate replies. Online sessions can still take
place through the system's built-in chat, but
students also have the option to proceed with
messaging Guidance  Associates through
Facebook Messenger. For the freedom wall, the
filtering of profanities is limited to Filipino and
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English only. The filtering also only identifies
profanity that meets national standards for word
spellings and conventions. Because of this,
profanity that is spelled incorrectly (misspelled)
or uses slang or alternative forms of spelling that
are intentionally changed will not always be
detected. The current system has only basic
content filtering. It cannot understand context
or automatically moderate posts, so its ability to
filter inappropriate content is limited. The study
aims to develop a web-based system designed to
enhance the well-being of the mental health and
academic performance of the students at
Mabalacat City College (MCC). The platform
offers a user-friendly interface to manage their
mental health and well-being, track their
progress, and access various resources from the
guidance council. The system's features were
designed to improve retention and willingness to
attend classes and aim to improve the academic
performance of every student. The study
targeted each student at Mabalacat City College,
providing them with efficient guidance in their
mental health journey.

Conclusions
The MCCARE: Web-based Guidance Counseling
System underwent a  comprehensive

development journey, encompassing stages such
as brainstorming, investigation, research, data
gathering, surveying, development, testing, and
deployment. The researchers employed the
Modified Waterfall Model within the Software
Development Life Cycle, ensuring the web
system's quality, consistency, and
maintainability. Through collaborative efforts,
the specific objective of the study MCCare: A
Web-based Guidance Counseling System for
Mabalcat City College was successfully achieved
by incorporating the five diagrams used for
systematic progress tracking, which served as
guiding tools for the researchers. The
researchers faced several challenges during the
course of the project, such as difficulties in
communication, managing time effectively, and
handling financial constraints. These obstacles
caused some delays in the project’s progress.
Nevertheless, these experiences provided
valuable lessons for future endeavors, prompting
the researchers to improve their communication
methods, strengthen time management
strategies, and recognize the importance of a
well-organized financial plan. In the MCCARE: A
Web-based Guidance Counseling System, design
assets were created using Visual Studio Code as
for the primary code editor and debugging
environment. React JS is wused as the
implementation for front-end development,
Laravel for the back-end operations, and MySQL
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for database design and management.
Additionally, Adobe Illustrator, Adobe
Photoshop, Canva, and Penpot are used in
making well-designed visual assets and
prototypes. The integration of these tools and
resources supports the creation of a system that
is both technically strong and visually engaging,
with an intuitive, user-friendly interface. Aligned
with the system’s focus on promoting mental
health to sustain academic performance, key
components are carefully developed to enhance
the overall functionality and effectiveness of the
platform. After development, the researcher
carried out a quality assurance test to detect
and resolve any bugs or errors. The evaluation
was guided by ISO 25010 standards, assessing
the application’s functional suitability,
performance efficiency, compatibility, usability,
reliability, security, maintainability, and
flexibility. The researcher sought input from
alpha testers, including three IT professionals,
and collected their feedback and suggestions.
Following this, a beta test was conducted with
twenty-five IBCE Students, four Guidance
Associates and a professor to further improve
and refine the developed project. The survey
results from both the alpha and beta tests
indicated the web-based system performed
exceptionally well, successfully meeting the
evaluation criteria in both phases. The alpha
test received an overall mean score of 4.59, while
the beta test increased to 4.76. All overall scores
in both phases can be verbally interpreted as
"Excellent," signifying that the developed system
met the ISO 25010 standards. The MCCARE: A
Web-based Guidance Counseling System for
Mabalacat City College successfully achieved its
technical objectives and demonstrated
significant potential for positive impacts on the
academic community. The system shows
promising contributions toward achieving SDG
Goal 3: Good Health and Well-being by
supporting students’ mental health, SDG Goal 4:
Quality Education by enhancing access to
guidance and learning resources, and SDG Goal
8: Decent Work and Economic Growth by
preparing students for future employment and
career development. By integrating innovative
technology with student-centered services,
MCCARE provides a reliable platform for
promoting well-being, improving educational
outcomes, and supporting the professional
readiness of students within the institution.
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ABSTRACT

MediCall: An IoT-Based Enhancing Emergency Response System was developed to address delays in
medical response, communication gaps, and heat-related health risks at Mabalacat City College (MCC)
Dapdap Campus. The system integrates Internet of Things (IoT) technology with real-time two-way
communication, a tiered alert mechanism, environmental monitoring, and automated heat-mitigation
features such as exhaust ventilation and retractable roofing. The study aimed to design, develop, and
evaluate a prototype system capable of improving emergency reporting, response coordination, and
environmental safety within the campus. The Software Development Life Cycle (SDLC) using a modified
waterfall model guided the system development. Alpha and beta testing were conducted, and system
performance was evaluated using ISO 25010 quality standards. Results showed high levels of
functionality, usability, interaction capability, security, and flexibility. MediCall significantly reduced
response delays, improved emergency location accuracy, and minimized heat exposure risks, contributing
to a safer and more responsive campus environment while supporting Sustainable Development Goals

related to health, education, innovation, and resilient infrastructure.

Keywords: IoT Emergency System, Campus
Safety, Real-Time Communication, Heat Index
Monitoring, Smart School Infrastructure

INTRODUCTION

Educational institutions require efficient
emergency response systems to ensure the
safety and well-being of students and staff.
Advances in technology, particularly Internet of
Things (IoT)-based systems, have enabled faster
communication, automated alerts, and real-time
monitoring, reducing response delays during
emergencies. In the Philippines, schools are
increasingly affected by medical emergencies
and heat-related illnesses caused by high
temperature and humidity levels, especially in
crowded or poorly ventilated areas.At Mabalacat
City College (MCC) Dapdap Campus, emergency
response relies primarily on manual reporting
through phone calls or physical notification,
resulting in delayed medical assistance.
According to campus clinic records, there is a
recurring increase in heat-related symptoms
such as headaches, dizziness, fatigue, and
allergic reactions, particularly during warmer
months. These conditions highlight the need for
a more responsive and integrated emergency
communication and environmental monitoring

system. This study introduces MediCall, an IoT-
based emergency response system designed to
provide real-time two-way communication
between classrooms and the clinic, automated
alert prioritization, room location mapping, and
heat mitigation through environmental controls.
By integrating emergency communication with
preventive environmental features, MediCall
aims to enhance campus safety, reduce medical
response time, and improve overall preparedness
at MCC Dapdap Campus.

General Objective

To develop MediCall: An IoT-Based Emergency
Response System for MCC Dapdap Campus to
enhance real-time emergency communication,
monitoring, and prevention.

Specific Objectives:

* Gather information and best practices
from clinic staff, web references,
academic journals, and related systems.

e Identify hardware (e.g., ESP32, Arduino
boards, sensors, motors, speakers, TFT
screens) and software (Arduino IDE, MIT
App, Google Sheets) requirements.

* Design the system using storyboards,
flowcharts, block diagrams, circuit
diagrams, and wire diagrams.

e Develop features including:
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e Emergency Communication: Two-way
intercom between classrooms and clinic.

e Alerts & Notifications: Tiered alert
system with warning indicators for fast
location identification.

¢ Monitoring & Mapping: Visual panel
mapping emergency locations.

¢ Prevention: Automated exhaust fans and
retractable roof system to mitigate heat-
related risks.

¢ Conduct Alpha and Beta testing for
reliability.

e Evaluate performance based on ISO
25010 standards (Functionality,
Compatibility, Interaction Capability,
Security, Flexibility).

e Deploy the final system campus-wide,
integrating it into MCC Dapdap’s
emergency communication
infrastructure.

Significance of the Study

Global Context: MediCall supports the adoption
of secure, flexible, and scalable emergency
systems in educational institutions, improving
real-time crisis management and readiness.
Economic Context: By automating alerts and
prioritizing emergencies, the system reduces
reliance on staff, saves time and labor, and
lowers costs associated with delayed responses.
Environmental Context: The digital system
streamlines emergency responses, reduces
disturbances in classrooms, and fosters a safer,
more organized campus environment.

Societal Context: MediCall enhances
communication among students, instructors,
and clinic staff, enabling quicker, more effective
responses and promoting a culture of
preparedness and shared responsibility.

METHODOLOGY

The development of MediCall followed the
Software Development Life Cycle (SDLC) using a
modified waterfall model to ensure structured
planning, implementation, and evaluation.

Requirements Gathering

Data were collected through interviews with
MCC clinic personnel and faculty members, as
well as analysis of campus health statistics and
existing emergency response procedures. Key
issues identified included delayed emergency
reporting, lack of direct communication between
classrooms and the clinic, and increased heat-
related medical cases.
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Figure 1
Modified Waterfall Model

System Design

The system architecture was designed using
flowcharts (see Figure 2), block diagrams (see
Figure 3), circuit diagrams, and wire diagrams.
MediCall consists of classroom-based emergency
buttons, environmental sensors, a clinic
monitoring dashboard, and automated response
indicators such as sirens and warning lights.

Figure 2
Flowchart

Implementation

The system was implemented using Arduino-
based microcontrollers (ESP32, Arduino Mega,
Arduino Uno), sensors for temperature and
humidity monitoring, TFT touchscreen displays,
speakers, LEDs, and motorized retractable
roofing mechanisms. Software development
utilized Arduino IDE, MIT App Inventor, and
Google Sheets as a cloud-based database.
Testing and Evaluation

Alpha testing was conducted by technical
evaluators to assess system functionality and
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security, while beta testing involved selected
faculty and students. System performance was
evaluated using ISO 25010 standards, focusing
on functionality, compatibility, interaction
capability, security, and flexibility.

Figure 3
Block Diagram
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RESULTS

Testing results demonstrated that MediCall
effectively enhanced emergency communication
and response efficiency. Emergency alerts were
transmitted instantly to the clinic, eliminating
delays caused by manual reporting. The tiered
alert system successfully differentiated between
minor and major medical emergencies, allowing
responders to prioritize cases appropriately.

The MediCall System’s alpha testing phase (see
Table 1) provided a thorough evaluation of it
interface and functionalities, grounded in ISO
25010 standards, focusing on functional
Suitability, Compatibility, Interaction Capability,
Security, and Flexibility. The feedback session
allowed their observations, leading to valuable
suggestions for refinement. Results from the
questionnaires, with an overall mean score of
4.83, classified the system as “ Excellent”
confirming its effectiveness.

Table 1
Alpha Test Result

Overall Evaluation Results - Alpha Test

18025010 Criteria Mean Score Verbal Interpretation
Functionality 4.94 Excellent
Compatibility 4.67 Excellent
Interaction Capability 4.78 Excellent
Security 496 Excellent
Flexibility 4.83 Excellent

Overall Mean Score 483 Excellent

The MediCall System's beta testing revealed
superb performance according to ISO 25010
standards, with an overall average score of 4.
65, which is deemed "Excellent." (see Table 2)

DISCUSSION

The findings indicate that integrating IoT-based
communication and environmental monitoring
systems can substantially improve emergency
preparedness in educational institutions.
MediCall addressed key issues at MCC Dapdap
Campus by providing real-time alerts, precise
location identification, and preventive measures
against heat-related health risks. Unlike
traditional emergency response methods, the
system reduced dependence on manual
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reporting and improved coordination among
responders. The inclusion of automated
environmental controls further enhanced safety
by minimizing exposure to high heat index
conditions. MediCall supports Sustainable
Development Goals, particularly SDG 3 (Good
Health and Well-Being), SDG 4 (Quality
Education), SDG 9 (Industry, Innovation, and
Infrastructure), and SDG 11 (Sustainable Cities
and Communities).

Table 2
Beta Test Result

1 Overall Evaluation Results - Beta Test

15025010 Criteria Mean Score Vierbal Interpretation
Functionality 4.66 Excellent
Compatibility 450 Excellent

Interaction Capability 4.83 Excellent

Security 420 Very Good

Flexibility 470 Excellent

Overall Mean Score 4.65 Excellemt

Limitations of the Study

The MediCall system is limited to MCC Dapdap
Campus and cannot replace existing medical
procedures. It does not provide live video or
telemedicine, and its effectiveness depends on
available medical staff. Technical issues like
weak signals may affect performance, and delays
can occur if responders are busy. Despite these
limitations, it enhances emergency reporting,
communication, and coordination on campus.
CONCLUSIONS

The study successfully developed and evaluated
MediCall: An IoT-Based Enhancing Emergency
Response System for MCC Dapdap Campus. The
system improved emergency response efficiency,
enhanced communication between classrooms
and clinic staff, and reduced heat-related health
risks through automated monitoring and
mitigation features. MediCall demonstrates the
effective application of IoT technology in campus
safety and emergency management. Future
enhancements may include mobile application
integration, expanded sensor coverage, and
scalability for deployment across other
educational institutions.
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ABSTACT

This study presents MediTrack+, a web-based healthcare management system developed to improve
medical record handling, workflow efficiency, and patient care. The system addresses common issues
such as fragmented records, manual documentation, and challenges in monitoring patient information by
integrating secure patient data management, inventory monitoring, sales reporting, progress tracking,
and laboratory result management. MediTrack+ was developed using the Modified Waterfall Model of the
Software Development Life Cycle (SDLC). Its quality was evaluated based on ISO 25010 standards
through alpha and beta testing conducted by IT experts and medical professionals. Results showed high
levels of acceptance, with an overall mean score of 4.92 (Strongly Agree) in the alpha test and 4.47 (Agree)
in the beta test, indicating strong performance in functionality, efficiency, reliability, usability, security,
maintainability, and portability. Security obtained the highest rating in both evaluations, highlighting
confidence in data protection. Overall, MediTrack+ is a reliable and user-centered digital solution that
supports the modernization and effective management of healthcare services.

Keywords: Healthcare Information System,
Web-Based  Application, @ Medical Records
Management, Patient Information Management,
Clinical Workflow Management

INTRODUCTION

Healthcare plays a vital role in promoting
population well-being and supporting national
development. Despite continuous advancements
in digital health technologies, many healthcare
facilities still encounter challenges such as
fragmented medical records, inefficient
workflows, long waiting times, and delays in
accessing patient information. These issues
hinder timely decision-making and reduce the
overall quality of healthcare services.

In the Philippines, small- to mid-sized clinics
and diagnostic centers continue to rely on
manual and paper-based systems for managing
patient records, laboratory results, vaccinations,
and clinic operations. Although the Department
of Health (DOH) emphasizes the adoption of
digital health solutions through the Philippine
eHealth Strategic Framework and Plan 2023-
2028, the implementation of integrated
healthcare information systems at the clinic level
remains limited.

At the local level, Medlife Diagnostic Center in
Balibago, Angeles City experiences similar
operational challenges, including manual
record-keeping, delayed laboratory result
dissemination, limited vaccination monitoring,
and inefficient sales and inventory management.
These conditions contribute to fragmented

workflows, increased waiting times, and reduced
patient satisfaction, highlighting the need for a
centralized and efficient digital system.

In response to these challenges, this study
proposes MediTrack+: A Smart Solution for
Medical Services and Records, a web-based
healthcare management system designed to
centralize patient information, efficient clinic
and laboratory operations, and enhance service
efficiency. MediTrack+ aims to improve the
accuracy, accessibility, and security of medical
records while supporting patient-centered care.
Through the integration of clinical and
administrative processes, the system contributes
to the modernization of healthcare services and
supports the ongoing digital transformation of
healthcare delivery in the Philippines.
Objectives of the Study

The primary objective of this study is to design
and develop MediTrack+, an integrated digital
platform for small- to medium-sized private
health facilities such as the Medlife Diagnostic
Center, which aims to improve operational
efficiency, digitize medical workflows, and
provide timely access to clinical information.
Specifically, this study aims to gather relevant
data for system development from the Medlife
Diagnostic Center, Google Scholar, books,
journals, articles, and related studies and
literature. It also aims to identify the necessary
hardware and software requirements, design the
web-based system using storyboards, use case
diagrams, data flow diagrams (DFD), visual
tables of contents (VTOC), entity relationship
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diagrams (ERD), and Gantt charts, and develop
system features for patient management, clinic
and inventory management, security, user
access levels, and platform functionality. Patient
management includes centralized medical
history and records, online access and download
of laboratory results, and vaccination
monitoring. Clinic and inventory management
cover sales tracking and real-time stock
monitoring. Security features include email login
for secure account creation, mandatory
password change on first login, and password
change options in the user profile. User access
levels are defined for Administrators, Front Desk
staff, Medical Representatives, and Patients,
while platform features include secure web-

based access, centralized information
management, integrated  medical service
processing,  digital results management,

comprehensive records system, user-friendly
interface, and protected data transmission.

The system is tested through alpha and beta
testing to validate performance and identify
errors prior to deployment, evaluated using
ISO/IEC 25010 standards—covering functional
suitability, performance efficiency, compatibility,
usability, reliability, security, maintainability,
and portability—and deployed using a reliable
web hosting service with Hostinger to ensure
accessibility, reliability, and sustainability.

The scope of the study focuses on the design,
development, testing, and evaluation of
MediTrack+ to provide healthcare staff and
patients of Medlife Diagnostic Center with an
efficient platform to manage medical services,
records, and administrative workflows. The
system is aligned with relevant Sustainable
Development Goals (SDGs) and incorporates real
operational workflows, templates, and insights
from Medlife staff, ensuring that it reflects
practical healthcare needs. MediTrack+ is
designed for four primary user roles—
Administrator, Front Desk staff, Medical
Representatives, and Patients—allowing secure
access, centralized data management, and
efficient handling of patient records, laboratory
results, vaccination monitoring, sales, and
inventory.

The study has limitations, including its focus on
a single diagnostic center, which may limit
generalizability to other healthcare facilities.
System testing was performed with a limited
number of users, and integration with external
databases, government health portals, and
insurance systems was not implemented. The
researchers’ IT background limited their medical
expertise, and certain advanced clinical features
could not be fully developed. Resource and
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technical constraints necessitated prioritizing
core functionalities, while sensitive processes
such as medical consultations and certifications
remain manual. The pharmacy component was
not included due to the absence of pharmacy
operations at the partner facility, and the system
does not enforce user accountability, leaving
responsibility for correct actions to the licensed
medical staff. Despite these limitations,
MediTrack+ provides a reliable, accessible, and
efficient platform for managing medical services
and records and lays a foundation for future
system enhancements.

METHODOLOGY

This study employs a descriptive-developmental
research design to develop and evaluate
MediTrack+, a web-based healthcare
management system. The descriptive component
was used to gather baseline information from
Medlife Diagnostic Center staff and patients,
including their needs, pain points, and current
workflows, while the developmental component
guided the design, building, and evaluation of
the system. The software development followed
the Modified Waterfall Model, progressing
through requirements analysis, design,
implementation, testing, and deployment, with
iterative feedback loops incorporated at major
milestones such as design review, alpha testing,
and beta testing. Analysis diagrams and data-
gathering tools were used to visualize system
processes and ensure a systematic and
structured approach throughout the
development process (see Figure 1).

Figure 1
The Modified Waterfall Model
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Requirement Gathering

The requirement-gathering process for
MediTrack+: A Smart Solution for Medical
Services and Records was conducted through a
systematic and collaborative approach. The
researchers began with brainstorming sessions
to identify potential system features and
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functionalities that could address operational
challenges at Medlife Diagnostic Center.
Interviews and informal discussions with clinic
staff—including the owner, medical
representatives, and administrative personnel—
were conducted to gather insights on existing
workflows for patient record management,
laboratory result dissemination, and inventory
tracking. Feedback from patients was also
considered to understand common pain points
such as long waiting times, delays in receiving
laboratory results, and difficulties in accessing
medical history.

In addition, relevant literature, academic
journals, and industry publications were
reviewed to study best practices in health
information management and digital health
solutions. Consultations with IT practitioners
and healthcare professionals were conducted to
validate the feasibility and wusability of the
proposed system features. Hardware and
software requirements were identified to support
system development, including a desktop
computer with Intel i5 11400 processor, 32 GB
memory, 8 GB video RAM, and 2 TB SSD, and
software tools such as Visual Studio Code,
Canva, Adobe Photoshop, XAMPP, JavaScript,
HTMLS5, CSS3, MySQL 9.3, Ajax, and PHP 8.4.
These efforts ensured that the gathered
requirements were comprehensive, practical,
and aligned with the needs of the Medlife
Diagnostic Center while incorporating current
digital health trends.

Design

In the design phase, the researchers utilized
various tools and diagrams to guide the overall
structure and layout of MediTrack+. A
Storyboard was created to visually represent the
user interface and simulate user interactions,
serving as a visual guide for easier navigation. A
Use Case Diagram defined system boundaries by
outlining user roles and specific actions for
each, clarifying feature allocation. The Visual
Table of Contents (VITOC) mapped the overall
navigation structure, illustrating connections
between pages and modules, while the Entity
Relationship Diagram (ERD) depicted
relationships between database elements to
efficiently manage, link, and store information. A
Gantt Chart was also prepared to schedule
project activities, outline task durations and
deadlines, and track development milestones.
Collectively, these design tools ensured a
systematic, well-structured, and user-centered
development process aligned with the needs of
Medlife Diagnostic Center.

Implementation
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In the implementation stage, the researchers
utilized a combination of software tools to
develop MediTrack+: A Smart Solution for
Medical Services and Records. The primary
development environment was Visual Studio
Code, where system design, features, and
functionalities were built and integrated to
create a user-friendly platform for both patients
and clinic staff. The system features two user
access levels: Admin for clinic staff or front desk
personnel to manage patient records, laboratory
results, inventory, and overall content, and
Patient accounts for viewing laboratory results
and tracking medical records online. The back-
end was developed using PHP to connect the
front-end with the database, while MySQL
served as the database management system for
storing and organizing patient profiles,
laboratory results, and inventory data. CSS was
applied to enhance front-end styling and layout
design. Continuous testing and debugging were
conducted to ensure reliability, functionality,
and usability, providing a seamless and efficient
user experience prior to deployment.

Testing

The developed system was evaluated after a

Response Numerical Range Verbal
Categories Value Interval Interpretation
Strongly Agree 5 4.21-5.00 Excellent
Agree 4 3.41-420 Good

Neutral 3 2.61-3.40  Acceptable
Disagree 2 1.81-2.60 Marginal
Strongly Disagree 1 1.00 - 1.80  Poor

preliminary assessment in the testing phase.
The researchers conducted system testing and
alpha and beta testing to ensure the
functionality and reliability of the system. Before
preparing the system for administration, the
validity of the questionnaire was also assessed
during the testing phase. The procedures for
acquiring, analyzing, and processing the data, as
well as the sampling methods, were also
executed accordingly.

Sampling Method

The researchers employed a purposive sampling
technique, selecting participants  directly
involved in the daily operations of Medlife
Diagnostic Center and potential users of the
MediTrack+ system to ensure relevant feedback.
For alpha testing, four (4) Information
Technology (IT) experts evaluated the system’s
technical performance, functionality, and
security, providing recommendations
implemented prior to deployment. For beta
testing, thirty (30) participants, composed of
seven (7) clinic staff and twenty-three (23)
patients, assessed usability, reliability, and
effectiveness in streamlining clinic operations
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and providing timely laboratory results.
Feedback was collected through survey forms
and direct observation, enabling the researchers
to refine the system and ensure it met both
operational and patient needs, resulting in a
user-centered and functional platform.
Instrumentation

The researchers utilized the ISO 25010 Software
Quality Product Model to evaluate the quality,
performance, and effectiveness of MediTrack+ in
clinic and laboratory processes. A survey
questionnaire based on ISO 25010 criteria—
including Functional Suitability, Performance
Efficiency, Compatibility, Usability, Reliability,
Security, Maintainability, and Portability—was
developed to assess the system’s features and
usability. To ensure validity, the questionnaire
underwent pre-testing and validation with IT
professionals, healthcare experts, and faculty
members, who provided feedback for refinement.
Alpha testing involved four (4) IT experts
evaluating system functionality, identifying
bugs, and detecting security vulnerabilities, with
insights applied to improve the platform. Beta
testing included thirty (30) end-users, composed
of patients, administrative staff, and the clinic
owner, who assessed usability, efficiency, and
reliability in real-world settings. Feedback from
both testing phases was incorporated into the
final version of MediTrack+, ensuring a
validated, reliable, and user-centered system.
Questionnaire Administration

The questionnaire for MediTrack+: A Smart
Solution for Medical Services and Records was
administered to healthcare professionals, clinic
staff, and patients at Medlife Diagnostic Center.
Prior to distribution, participants attended an
orientation where the purpose of the study and
instructions for completing the questionnaire
were clearly explained in a language familiar to
them. Alpha testing involved healthcare
professionals and IT experts who assessed the
system’s functionality, data accuracy, and
usability based on their knowledge of clinic and
laboratory  workflows. Beta testing was
conducted with selected clinic staff and patients,
allowing participants to evaluate the system in
real-world conditions. Feedback from both
phases was collected to refine the system,
ensuring that MediTrack+ met the operational
needs of its intended users and improved clinic
workflow efficiency.

Data Analysis

Descriptive statistics were employed to analyze
the data collected from the survey, focusing on
frequency distribution, measures of central
tendency (mean, median, mode), and variability
(range, variance, standard deviation). Frequency
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distribution was used to classify responses into
categories, allowing the researchers to identify
patterns in participant feedback. The mean was
calculated to determine the central tendency,
reflecting the average score of the responses. A
Likert scale was applied to interpret the mean
scores, providing verbal descriptions that
assessed user satisfaction and the overall
effectiveness of the MediTrack+ system.

Figure 2
Systems’ landing page, login page, result section,
vaccine section & Patient section.
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Development

The development of MediTrack+: A Smart
Solution for Medical Services and Records was
guided by detailed requirements gathering,
design, and implementation processes to ensure

118



alignment with the operational needs of MedLife
Diagnostic Center. Requirements gathering
involved consultations with clinic staff,
laboratory personnel, and patients to identify
key features that address patient registration,
record management, and laboratory result
processing. The study also established the
necessary hardware and software components,
including Windows-based desktops or laptops,
internet-enabled devices, a MySQL database,
and a secure web-based interface. The design
phase employed Storyboards, Use Case
Diagrams, Visual Table of Contents (VTOC), and
Entity Relationship Diagrams (ERD) to map user
interactions, system structure, and data
relationships. These tools provided a clear
visualization of system workflows, feature
allocation, and database organization, ensuring
user-centered and efficient system architecture.
During implementation, modern web
technologies were used to develop a responsive
and secure system. The front-end wutilized
HTMLS, CSS3, JavaScript (ES2023), and
Bootstrap 5, while Laravel 12.33.0 and PHP 8.3
handled back-end operations and data
processing. MySQL 9 served as the relational
database for storing patient records, laboratory
results, and clinic transactions. Vite.js optimized
front-end performance, and Canva and Adobe
Photoshop were applied for interface prototyping
and design consistency.

The system features include secure patient login,
result viewing and downloading, vaccination
tracking, account management, and
administrative functions such as patient,
inventory, and sales management. Separate
dashboards were developed for patients, front
desk staff, medical representatives, and admin
users, allowing tailored access and operations
according to user roles (see Figure 2).

Testing and evaluation followed the ISO/IEC
25010 Software Quality Model. Alpha testing
with IT experts focused on functional accuracy,
stability, and system performance, leading to the
resolution of technical issues. Beta testing
involved actual end-users, including patients
and clinic staff, to assess usability, data
accuracy, and security. The results confirmed
that MediTrack+ is functional, reliable, user-
friendly, and suitable for real-world clinical and
laboratory operations, meeting both system
requirements and user expectations.
Maintenance

The Maintenance phase of MediTrack+ provides
guidelines to ensure the system’s continued
functionality and reliability after the capstone
project is completed. Following the formal
turnover to MedLife Diagnostic Center,
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responsibility for system management, updates,
and troubleshooting will rest solely with the
designated clinic personnel or future IT staff, as
the research team will no longer perform
technical interventions.

The Memorandum of Agreement (MOA) specifies
that the collaboration remains valid until project
completion unless terminated earlier with a
written notice of at least fifteen (15) days. To
maintain system stability and protect sensitive
medical data, the clinic is advised to perform
routine database checks, validate patient and
laboratory records, and apply necessary software
and security updates.

By following these maintenance procedures,
MedLife Diagnostic Center can ensure that
MediTrack+ continues to operate efficiently,
supports reliable management of clinical and
laboratory processes, and remains a beneficial
tool for healthcare service delivery beyond the
research team’s involvement.

Results

The results and outcomes of the system called
“MediTrack+: A Smart Solution for Medical
Services and Records.” This section presents the
findings from the system evaluation using ISO
25010 standards, including Alpha and Beta
Testing, as well as feedback from actual users.
The study assessed the system’s ability to
streamline clinic operations, manage patient
records, provide secure access to laboratory
results, and monitor vaccination history at
MedLife Diagnostic Center. The evaluation
confirmed that MediTrack+ delivers a reliable,
user-friendly, and secure platform for both clinic
staff and patients, enhancing efficiency in
healthcare service delivery.

Alpha Test Results

The MediTrack+ platform underwent Alpha
Testing to evaluate its overall functionality,
stability, and user experience before deployment
in a real healthcare setting (see Table 1). This
phase aimed to identify potential system issues,
collect expert feedback, and verify that the
platform met its intended objectives.

The alpha test was conducted on October 20,
2025, across two sessions at Paya Street Coffee,
SM Clark, and MarQuee Mall, Angeles City. Four
(4) IT professionals participated, providing expert
insights on both technical performance and user
interface wusability. Participants were given
access to the MediTrack+ platform for live
testing, which included navigation of clinic and
laboratory modules, data entry, and feature
validation.

Following the hands-on testing, participants
shared observations and recommendations
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regarding functionality, responsiveness, and
data handling efficiency. They also completed a
validated survey questionnaire based on the
ISO/IEC 25010 Software Quality Model,
assessing Functional Suitability, Performance
Efficiency, Compatibility, Reliability, Usability,
Security, Maintainability, and Portability.

The results of the alpha testing indicated that
MediTrack+ performed at a high level across all
evaluated criteria. Feedback from the experts
was used to refine system functions, ensuring
the platform’s readiness for Beta Testing in a live
clinical environment.

Table 1
Alpha Test Result
15025010 Criteria Mean Score Verbal Interpretation

Functional Sutability 420 Agree
Perfurmance [a.92 Strangly Agres
Efficiency
Compatibility 4.50 Strongly Agree
Reliability 475 Strongly Agree
Usabality 455 Strongly Agree
Security [as0 Strongly Agree
Maintainability 4.70 Strongly Agree
Portability 47 Strongly Agree
Overall Mean Score |'4.68 Strongly Agree

Beta Test Results

The Beta Testing phase assessed the usability,
reliability, and overall effectiveness of
MediTrack+: A Smart Solution for Medical
Services and Records among 30 participants,
including patients, clinic personnel, and
laboratory staff from MedLife Diagnostic Center.
Conducted from October 29 to November 5,
2025, participants were oriented and given a live
demonstration of key system functionalities,
such as  patient record management,
appointment scheduling, and laboratory result
access, to ensure a clear understanding of the
platform (see Table 2). Following the
demonstration, participants completed a
validated survey questionnaire based on ISO
25010 software quality standards, focusing on
Functional Suitability, Performance Efficiency,
Compatibility, Reliability, Usability, and
Security.

The evaluation results revealed high mean
scores across all criteria: Functional Suitability
(4.39), Performance Efficiency (4.41),
Compatibility (4.39), Reliability (4.47), Usability
(4.43), and Security (4.52), with an overall mean
score of 4.47, interpreted as “Agree/High.” These
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findings indicate that MediTrack+ is user-
friendly, responsive, and reliable in managing
patient records, laboratory results, and clinic
operations. Users agreed that the platform
ensures data integrity, confidentiality, and
efficient workflow, confirming its suitability for
real-world healthcare implementation.

Table 2
Beta Test Result
13023010 Criteria Mean Score Verbal Interpretation

Functional Suitability 439 Agree
Performance 441 Agree
Efficiency
Compatibility 439 Agree
Reliability 447 Agree
Usability 443 Agree
Secunty 4352 Strongly Agree
Overall Mean Score 447 Agree

DISCUSSION OF RESULTS

MediTrack+: A Smart Solution for Medical
Services and Records was evaluated through
alpha and ©beta testing to assess its
functionality, usability, reliability, and security
based on ISO 25010 standards. Alpha testing,
conducted with IT professionals, focused on
system functionality, responsiveness, and data
handling, resulting in an overall mean score of
4.68 (“Strongly Agree”). Beta testing involved 30
participants, including patients and clinic staff,
who used the system in real-world conditions.
This phase yielded an overall mean score of 4.47
(“Agree”), reflecting high user satisfaction and
confirming the system’s effectiveness in
managing patient records, appointments, and
laboratory results.

Across both testing phases, MediTrack+
demonstrated strong performance in Functional
Suitability, Performance Efficiency,
Compatibility, Usability, Reliability, and
Security, with Security consistently receiving the
highest ratings. These results indicate that
MediTrack+ is a user-centered, reliable, and
efficient digital healthcare platform suitable for
clinical and laboratory operations.

CONCLUSION

Based on the findings of the study, it can be
concluded that  MediTrack+ successfully
provides a secure, reliable, and comprehensive
digital platform for healthcare facilities,
effectively managing patient records, laboratory
results, inventory, sales, and vaccination
tracking. The system enhances operational
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efficiency and accuracy through real-time data
processing and an intuitive, user-centered
interface, allowing healthcare staff to perform
tasks seamlessly across multiple devices.
Furthermore, MediTrack+ promotes productivity
and engagement by reducing reliance on paper-
based processes and integrating digital tools that
simplify workflow and improve patient service.
The platform also offers healthcare
administrators high-level control and flexibility,
enabling them to monitor system usage,
maintain data integrity, and adapt operations to
meet evolving clinic and laboratory needs. The
implementation and testing at MedLife
Diagnostic Center in Mabalacat City, Pampanga,
demonstrated that the system is highly effective
and responsive to the needs of local healthcare
providers. To further improve its functionality,
the system could integrate advanced features
such as automated vaccination reminders, Al-
assisted report summaries, telehealth
consultations, enhanced security options like
biometric or two-factor authentication, advanced
analytics for administrative monitoring, and
collaborative communication tools for staff
coordination. Overall, MediTrack+ demonstrates
its capability to support healthcare facilities in
delivering organized, efficient, and secure
services while providing a foundation for future
enhancements and wider adoption in digital
healthcare management.
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ABSTRACT

Moral Matrix addresses the limitations of paper-based student violation documentation in the Center for
Character Development Unit (CCDU) of Mabalacat City College, which is prone to errors, falsification, and
slow record retrieval. The project developed a QR code-enabled, web-based, role-based platform for
students, faculty, security personnel, CCDU staff, administrators, and validators, with permissions for
recording, validating, monitoring, and reporting disciplinary cases. The system was built using a modified
Waterfall model with PHP, HTML, CSS, JavaScript, and MySQL, and includes QR-based identity
verification, community service tracking, GMRC request processing, automated notifications, and
summary reporting compliant with the Data Privacy Act of 2012. System quality was evaluated through
alpha testing with three IT experts and beta testing with purposively selected end-users from all roles
using an ISO/IEC 25010-based questionnaire. Alpha testing produced an overall mean score of 4.97,
while beta testing yielded 4.59, both interpreted as Excellent in functional suitability, performance
efficiency, interaction capability, and security. These findings indicate that Moral Matrix is an effective
and acceptable solution for automating violation and sanction tracking, improving transparency and
accountability, and supporting institutional initiatives aligned with quality education, innovation, strong
institutions, and partnerships.

Keywords: Moral Matrix, Role-Based System,
Student Violation Tracking, QR Code
Technology, ISO/IEC 25010, Web-Based
Application, Transparency and Accountability

problem in the Philippines. The Department of
Education reported that academic dishonesty
cases have been on the rise, and students have
been able to circumvent traditional manual
disciplinary actions (DepEd, 2021). This issue
INTRODUCTION extends beyond academic cheating, affecting
School rules and regulations are techniques how student violations are recorded and
instilled in an educational institution to control, managed, leading to incorrect data and
regulate, and manage student behavior in fraudulent entries in school disciplinary
schools to create a friendly environment. systems. Additionally, academic honesty is a

(Amelia, N., et al, 2023). These rules assist
school members and staff in being aware of their
duties, rights, and obligations in an academic
institution. At the same time, school regulations
are matters regarding school admissions,
uniform  regulations, student obligations,
prohibitions, rights, and penalties for violating
these regulations (Atenya, H., M., & Dr. Wekesa,
W., R, 2020). Students violating school rules and
regulations will get disciplinary action for the
violations committed. According to Nehru, N. et
al., (2022), students are expected to behave
according to the school rules and regulations to
avoid receiving any violations and penalties.
Academic honesty is a core value in academic
institutions to ensure students maintain
honesty and responsibility in their academic life.
Yet student infractions, such as cheating and
misrepresentation, continue to be a repeated

fundamental concern in the Philippine higher
education, the Commission of Higher Education
(CHED) emphasizes that program quality and
integrity, especially in the assessment of student
learning, are central to its regulatory mandate
(CHED, 2021) However, despite the existing
policies and standards, academic dishonesty
remains a persistent issue in CHED-supervised
institutions (Beruin, 2022). For example, Alvarez
et al. (2022) reported that most students in a
state university admitted to cheating in
assignments, quizzes, and examinations
conducted synchronously and asynchronously,
even though proctored examinations helped
reduce such practices. Within this landscape,
CHED'’s policies on the flexible implementation
of Student Affairs and Services (CMO No. 8, s.
2021) and its enhanced monitoring mechanisms
require higher education institutions to submit
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verified data on student services and disciplinary
actions. Nonetheless, many institutions continue
to rely on manual forms, fragmented
spreadsheets, and locally maintained paper-
based records, making violation data prone to
inaccuracy, incompleteness, and even tampering
(CHED, 2024). These conditions highlight a
critical gap in how student violations are
documented, monitored, and analyzed, and they
underscore the need for a more reliable,
systematic, and technology-driven approach to
managing student discipline in the tertiary level.
Manual documentation methods for student
offenses in educational settings create both
inaccuracies and inefficiencies, which reduce the
effectiveness of the disciplinary system.
Traditional documentation methods, including
logbooks and paper reports at Mabalacat City
College, create vulnerabilities for tampering and
mistakes in student infraction records. Students
who want to dodge disciplinary actions may
submit false information about their names or
student IDs which can lead to innocent students
getting  wrongly accused. The  school’s
disciplinary system loses its fairness because of
incorrect data entry and tracking challenges for
repeat offenses become more complex. For these
issues to be addressed, "Moral Matrix: A Role-
Based System for Violation and Sanction
Tracking for the CCDU of Mabalacat City
College" revolutionizes student infractions by
enabling QR code automation integration into
students' profiles. Security guards scan QR
codes to view students' records in real time to
enable infractions to be recorded under the
proper student identity. By applying the system
to Mabalacat City College will make tracking of
violations more credible, avoiding false
allegations and unbiased disciplinary sanctions.
The system further has an added feature to
track community service penalties, making
students serve their imposed disciplinary tasks.
This innovation aligns with Mabalacat City
College's aspiration to enhance accountability,
responsibility, and honesty and to maximize the
efficiency and security of records of student
violations.

Objective of the Study

The general objectives of this project was to
establish a sense of responsibility,
accountability, and integrity among the student
of Mabalacat City College when it comes to
student violations. The researches aim to
improve student violation recording through
“Moral Matrix: A Role-Based System for Violation
and Sanction Tracking for the CCDU of
Mabalacat City College” for better accuracy and
prevent falsification of student violations.
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In line with the general objective, the
researchers aimed to achieve the following:

e To gather information on the current
manual process of student violation
tracking and student experiences on
student violation falsification through
interviews, surveys, published studies,
articles, and books.

e To identify the required specification for
hardware and software developmental
tools needed to create the web
application named Moral Matrix on
Windows 10 and 11 such
Desktop/Laptop and QR scanner (OTG
conversion connection Wired Scanner
QR Code 1D & 2D Code Reader). While
software requirements consist of Canva,
Adobe Photoshop, Visual Studio Code,
XAMPP and Twilio.

e To design the web application utilizing
the following diagrams and tools such as
Storyboard, Data Flow Diagram, Use
case Diagram, Wireframe, Gantt Chart
and VTOC.

e To develop a web application consisting
of a Home Page that presents the Center
for Character Development Unit staff,
security personnel, and contact and
location information; an About Page that
provides the history of the Center for
Character Development Unit and the
services it offers; a Login Page with a
forgot password feature; and an Email
module that sends notification emails to
students.

e To integrate multiple user levels within
the system, including Guest Users who
can view the landing page; Students who
can view their personal violation records
and receive SMS notifications for
parental summons; Security Personnel
and Faculty who can verify and view
student information and input and edit
student violations; CCDU Staff who can
manage student violation records,
community service, validators, good
moral verification, incident reports,
approval of violation reports, and
generate PDF reports; Administrators
who can manage the dashboard, users,
data analytics, generate PDF reports,
and set wuser access levels; Super
Admins who can create and manage
administrator accounts; and Validators
who can manage assigned student
community service, view service records
and history, and log community service
activities.
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e To test the performance limits of the
system in terms of accuracy and
reliability through Alpha and Beta
testing.

e To evaluate the acceptability of the
system using the ISO 25010 Software
Quality  Standards in terms  of
functionality suitability, performance
efficiency, interaction capability, and
security.

e To deploy and implement the web
application in Mabalacat City College’s
Center for Character Development Unit.

¢ These objectives collectively support the
successful development, evaluation, and
implementation of Moral Matrix,
ensuring that the system -effectively
strengthens the monitoring  and
management of student violations,
enhances transparency and
accountability in disciplinary processes,
and supports the Center for Character
Development Unit in promoting
integrity, responsibility, and good moral
conduct among students of Mabalacat
City College.

Figure 1
SDLC Modified Waterfall Model
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The Software Development Life Cycle (SDLC)
provided a structured approach in building high-
quality, cost-efficient software within a limited
timeframe. Its main objective is to create
software that fully satisfies user needs and
expectations. The SDLC model outlines a series
of phases, each with specific tasks and
deliverables, to guide the development process.
Following the SDLC helps speed up the
development process while minimizing risks and
expenses related to various production
technologies. For this research, the researchers
chose the modified waterfall model (see Figure 1)
as the SDLC approach. This model features a

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

structured sequence of development stages with
the flexibility to revisit earlier phases when
needed, allowing for better adaptation and
refinement throughout the development process.
Requirements Gathering

The researchers conducted an initial needs
assessment of the community to formulate and
refine project titles for the title defense,
collaborating closely with the technical adviser
and the Center for Character Development Unit
(CCDU) staff of Mabalacat City College through
literature review, online research, interviews,
and structured brainstorming sessions, which
led to the finalization of the project entitled
“Moral Matrix: A Role-Based QR-Based Violation
and Sanction Tracking System for the CCDU of
Mabalacat City College”; throughout the
development phase, weekly consultations and
meetings via Messenger, MS Teams, and face-to-
face discussions were held to validate system
requirements, clarify functional specifications,
and address existing issues in the paper-based
violation recording process, such as data loss,
inefficient retrieval, inconsistent tracking, and
record falsification, while appropriate hardware
and software specifications including desktop or
laptop systems, QR scanning devices, and
development tools such as Visual Studio Code,
Canva or Adobe Photoshop, and XAMPP were
identified to support system implementation,
with the primary goal of digitizing student
violation records through a secure, user-friendly
web-based platform that enables real-time
logging, QR code-based identification, role-based
access for students, CCDU staff, security
personnel, and administrators, and improved
accuracy, transparency, and accountability in
student behavior management.

Design

During the designing phase, the researchers
focused on translating the user requirements
into a comprehensive blueprint that will guide
the development process. In this stage, the
researchers created data flow diagrams (DFD),
use case diagrams, and wireframes to visualize
the interactions between system components
and users. The wuser interface (Ul) will be
minimalistic and accessible, prioritizing ease of
use for the Center for Character Development
Unit staff and school counselor, security
personnel and administrators. Each module was
structured to provide straightforward navigation
with limited training needed. The researchers
created a Use Case Diagram (See Appendix

F) which illustrates the interaction between user
roles and Moral Matrix’s system core
functionalities. This diagram is crucial in
visualizing how different actors wutilize the
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system to carry out specific tasks related to
student discipline monitoring. The roles are
Administrator, Security Personnel, Faculty,
Center for Character Development Staff, and
Student and each role is assigned specific
functions based on responsibilities in
maintaining school discipline. The Administrator
has access to user management, adding and
editing user roles and delete user accounts. The
administrators also have access to view recorded
student violations only. Security Personnel are
responsible for upon-entry violation reporting,
use the QR scanner for quick data entry, and
add student violation records, particularly dress
code and student ID infractions only as their
access is limited to their scope of responsibility.
While the Center for Character Development
Unit Staff have full access to the student
violation record, they are allowed to input, edit,
delete, and manage student violation records
and types of offenses. Their role supports
student counseling and behavioral intervention,
making accurate and timely access to
disciplinary records essential. On the other
hand, the students can only view their personal
student violation record, which promotes
transparency and accountability while
preserving data security and privacy. The
researchers will also create a Data Flow Diagram
(DFD) that served as visual representation for
how the data moves within the web-application,
detailing the interactions between users,
processes, and data storage components. It
played a key role during the system analysis and
design phase by providing a clear overview of the
logical flow of information related to student
violation monitoring. The DFD (see Figure 2)
shows how data was collected through QR code
scanning, processed by system modules such as
violation recording and user management, and
stored in a centralized database. It also
demonstrates how outputs, such as SMS or
email notifications was generated and sent to
concerned stakeholders like parents and
guardians. By defining the external entities,
including students, administrators, security
personnel, and CCDU staff, and mapping
interactions with the system, the DFD helped
ensure that all intended functionalities are
properly addressed. Hence, the diagram will
guide the researchers with the development
process, improve system clarity, and support the
design of a secure, efficient, and organized
digital platform for managing school discipline.
Implementation

The implementation phase of Moral Matrix
involved the actual development and coding of
the web-based application that was based on the
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finalized system design. The researchers used
standard web technologies for the development
of Moral Matrix such as HTML, CSS, PHP,
JavaScript and MySQL for building the front-
end, back-end, and the database components of
the system. The system was hosted on a local
database for the coding process and deployed
using Hostinger.com for online web hosting. A
critical feature to be implemented is the
integration of a USB-compatible QR code
scanner, which allowed the staff to scan student
QR codes from student IDs and automatically
retrieve student profiles from the system’s
database. This significantly reduced the manual
entry errors and speed up the violation logging
process. The system also included user login,
role-based access control, violation
management, automated report generation, and
additional functionalities such as the capability
to generate Certificates for Good Moral & Right
Conduct (GMRC) upon administrative approval.

Figure 2
Data Flow Diagram
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Testing

The researchers assessed the web-application’s
functionality, reliability, and user-friendliness
during the testing phase prior to its deployment.
This stage included the unit testing, integration
testing, and user acceptance testing (UAT) to
verify that all system features meet intended
functionalities. Unit testing was conducted first,
focusing on individual components such as user
login, QR code scanning, violation recording,
and report generation to ensure each feature
functions correctly on its own. Followed by
integration testing to assess how these features
work together, validating seamless dataflow and
system interaction. Alpha testing was conducted
with the help of three (3) selected IT experts.
This testing focused on detecting bugs,
performance issues, and design flaws in a

125



controlled environment. This step is crucial in
refining the system features. After addressing
the issues found in alpha testing, beta testing
involved selected end-users to test the web-
application. This phase evaluated how the
system  performed under actual wusage
conditions. Feedback was collected to identify
usability, concerns and make final
improvements. Any detected errors, performance
issues, or inconsistencies during testing was
carefully recorded and resolved through
refinement. The primary objective of this phase
was to confirm that the Moral Matrix is stable,
efficient, and intuitive for end-users, making it
ready for deployment in the academic
environment.

Sampling Method

This study used purposive sampling, a non-
probability  sampling method in  which
respondents are chosen based on their
accessibility and willingness to participate. This
approach involved selecting available
participants such as students, faculty members,
CCDU staff, admins, and security personnel who
are directly involved in or affected by the
system’s functions. By gathering responses from
individuals who can be easily reached and are
familiar with the system, the researchers
efficiently collected useful data within a limited
timeframe. This method ensured that the
findings was directly applicable to improving the
system’s functionality and user experience.
Instrumentation

The researchers used the ISO25020 model
software quality requirements to evaluate Moral
Matrix: MCC QR-based Violation Record
Tracking System. The researchers based on
selected software product quality characteristics
to create a survey questionnaire and extensive
validity testing was conducted to prevent biased
results.

Ethical Consideration

The respondents were informed of the study’s
objectives, procedures, and any potentially
sensitive aspects, including possible risks, and
were assured that their participation was
entirely voluntary, without any obligation to
provide information or complete the survey, and
intended solely for research  purposes;
furthermore, in compliance with the Data
Privacy Act of 2012 (Republic Act No. 10173), all
personal information and data collected were
treated with strict confidentiality through the
implementation of appropriate security
measures and proper citation practices, while
the study was carefully designed to ensure no
harm by avoiding sensitive or intrusive
questions, assuring participants that their
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responses would not affect their academic
performance or personal relationships, and
maintaining respect and dignity throughout the
entire research process.

Table 1
Likert Scale
Response Numerical Range / Verbal
Categories Value Interval Interpretation
Strongly Agree S 4.21 - 5.00 Excellent
Agree 4 3.41-4.20 Very Good
Neutral 3 2.61 -3.40 Acceptable
Disagree 2 1.81-2.60 Marginal
Strongly Disagree 1 1.00 - 1.80 Poor

Questionnaire Administration

After the respondents tested the Moral Matrix
web  application, the questionnaire was
administered either in printed or digital form
using a S5-point Likert scale with clear
instructions, and its validity was ensured
through a structured process that included
preparation of objectives, scheduling, and
participant selection; expert review by three (3)
experienced IT professionals; careful design of
questions assessing user satisfaction, ease of
use, QR scanning accuracy, and overall system
performance; purposive recruitment of Center
for Character Development Unit  staff,
administrative staff, security personnel, faculty
members, and students of Mabalacat City
College; conduct of the survey based on actual
user experience; systematic analysis of both
quantitative and qualitative feedback; and final
reporting of results highlighting strengths,
issues, and recommendations to ensure the
questionnaire effectively = measured  user
feedback for Moral Matrix.

Data Gathering

The researchers collected data by distributing
questionnaires to selected respondents. Before
answering, the respondents were given time to
explore and use the web-application to ensure
understanding of its features. The questionnaire
gathered qualitative data through Likert scale
items and qualitative feedback through open
ended questions. All responses were compiled
and analyzed to assess user satisfaction and
overall performance of the web-application.

Data Analysis

Descriptive statistics was used to analyze the
data once its collection is complete. This
involved summarizing the main findings and
examining the distribution and consistency of
the responses gathered from respondents.
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Table 1. The 5-point Likert Scale - level of
agreement.

Data Processing

Once the survey responses were completed, the
researchers reviewed the responses for tallying
and organization. Each response was labeled
based on user type and satisfaction levels.
Numerical values will be assigned to Likert scale
answers to prepare the data for analysis. Finally,
the data was organized into tables and graphs to
visually present the respondents’ feedback.

Figure 3
Systems Dashboard
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Deployment

The Moral Matrix: A Role-Based System for
Violation and Sanction Tracking for the CCDU of
Mabalacat City College will be installed and
tested in a real school setting after it has been
fully developed and tested (see Figure 3).
Although the web-application is not yet
developed, the plan is to launch it at Mabalacat
City College, Center of Character Development
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Unit. The goal of this phase is to examine if the
system functions, the ease of use, and meets the
quality standards of ISO 25010. During
deployment, selected staff from the Center for
Character Development Unit will use the system
and provide feedback. Feedback from the staff
will help determine areas for improvement before
the web-application is used in the school. This
step is part of the future for this study.

RESULTS

The website platform interface underwent a
comprehensive alpha evaluation by three (3) IT
experts. The session featured live
demonstrations and guided hands-on testing,
followed by a structured discussion to elicit
criticisms, feedback, and suggestions. Each
expert then validated and completed survey
questionnaires aligned to ISO/IEC 25010 quality
characteristics: Functional Suitability,
Performance Efficiency, Interaction Capability,
and Security.

Table 2
Overall Evaluation Results - Alpha Test
IS025010 Criteria Mean Score Verbal
Interpretation
Functional Suitability 4.95 Excellent
Performance Efficiency 5.00 Excellent
Interaction Capability 4.97 Excellent
Security 5.00 Excellent
Overall Mean Score 4.97 Excellent

Based on the ISO 25010 software quality model,
the platform exhibited outstanding performance
across all evaluated dimensions during the
Alpha Testing phase (see Table 2). It effectively
addressed user requirements, providing a
consistent and seamless experience across
diverse user roles and operational contexts. The
platform demonstrated strength in Performance
Efficiency (M = 5.00) and Security (M = 5.00),
indicating that system operations are executed
with optimal speed, responsiveness, and
strong protection of data and access control.
Interaction Capability (M = 4.97) and Functional
Suitability (M = 4.95) likewise attained
“Excellent” ratings, reflecting that users can
interact with the system smoothly while core
functionalities are implemented accurately and
aligned with user needs. With an overall mean
score of 4.97, the platform achieved an
“Excellent” rating at the alpha stage, confirming
its high functional stability, data integrity, and
user-centered design. These findings suggest
that the platform is technically sound and well-
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received, positioning it strongly for subsequent
beta testing and deployment phases.

Table 3
Overall Evaluation Results - Beta Test
ISO25010 Criteria Mean Score Verbal
Interpretation
Functional Suitability 4.61 Excellent
Performance Efficiency 4.57 Excellent
Interaction Capability 4.61 Excellent
Security 4.60 Excellent
Overall Mean Score 4.59 Excellent

The Beta Test (see Table 3) presents the
consolidated beta test evaluation of the Moral
Matrix system based on the ISO 25010 quality
criteria. The mean score shown in the table are
pooled results from all the participant user roles
— students, faculty, security personnel, CCDU
staff administrators, and community service
validators — so the ratings reflect the perspective
of every major stakeholder who uses the system.
As shown, the system obtained an overall mean
score of 4.59, interpreted as Excellent on the e5-
point Likert scale. Among the criteria, functional
suitability and interaction capability both
achieved the highest mean of 4.61, indicating
that users across roles strongly agrees that the
system’s functions match their tasks and that
the interface is easy to use and understand.
Performance efficiency registered the lowest
Excellent range, suggesting that users generally
experienced fast response times and were
confident that the access control and data
protection mechanisms are properly
implemented. Taken together, the beta-test
results from all roles confirm that the Moral
Matrix system satisfies the ISO 25010 quality
characteristics at an excellent level.
DISCUSSION

The study entitled Moral Matrix: A Role-Based
System for Violation and Sanction Tracking for
the Center for Character Development Unit of
Mabalacat City College aimed to design, develop,
and evaluate a web-based system that improves
the accuracy, transparency, and efficiency of
student violation and sanction management. The
development of the system began with a
comprehensive review of related literature,
existing disciplinary tracking systems, and
institutional policies to identify common issues
such as manual record errors, falsification, and
delayed processing. Through this process, the
researchers determined the necessary hardware
and software requirements and applied system
analysis and design methodologies, including
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storyboards, data flow diagrams, use case
diagrams, wireframes, a visual table of contents,
and a Gantt chart, which guided the system’s
structure and workflow. The Moral Matrix
system integrated QR code-based student
identification, real-time violation logging, role-
based access control, community service
monitoring, and automated generation of Good
Moral Certificates to ensure secure and
organized  disciplinary = management. The
interface was designed to be user-friendly and
intuitive  for students, faculty, security
personnel, CCDU staff, administrators, and
validators, promoting efficiency and
accountability across all user roles. The system
underwent Alpha testing conducted by IT
experts and Beta testing involving actual end-
users, evaluated wusing ISO 25010 quality
standards. The Alpha test achieved an overall
mean score of 4.97, while the Beta test obtained
4.59, both interpreted as Excellent. These
results confirm that the system met ISO 25010
criteria in terms of functional suitability,
performance efficiency, interaction capability,
and security, with slight variations reflecting
real-world usage conditions. Overall, the
findings demonstrate that Moral Matrix
successfully met its objectives by providing a
reliable, secure, and effective platform that
enhances the management of student conduct at
Mabalacat City College.

Table 4
Overall Evaluation Results — Alpha and Beta
Test

Mean Mean

ISO 25010 Score Verbal —  goore Verbal
g Interpretation Interpretation
Criteria (Alpha (Alpha Test) (Beta (Beta Test)
Test) P Test)
Functional
Suitability 4.95 Excellent 4.61 Excellent
Perfor.mance 5.00 Excellent 4.57 Excellent
Efficiency
Interaction
Capability 4.97 Excellent 4.61 Excellent
Security 5.00 Excellent 4.60 Excellent
Overall 4.97 Excellent 4.59 Excellent

Mean Score

The table above (Table 4.) summarizes the
evaluation of the Moral Matrix system for both
alpha and beta tests results. The mean scores
were computed based on the responses of all
participants including the three (3) IT experts
who tested the system. For the alpha test, mean
scores ranging from 4.95 to 5.00, results in an
overall mean of 4.97, which is verbally
interpreted as Excellent. This indicates that the
initial version of the system was already
perceived by evaluators as highly functional,
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efficient, user-friendly, and secure. In the beta
test, which involved a larger and more diverse
group of end users, the mean scores remained
consistently high, from 4.57 to 4.61, with an
overall mean of 4.59, also interpreted as
Excellent. Comparing the two phases, there is a
slight decrease in numerical values from alpha
to beta, which is expected when moving from
controlled testing to broader real-world use.
However, the standards included - Functional
Suitability, Performance Efficiency, Interaction
Capability, and Security — remain within the
Excellent range in both tests. This confirms that
the Moral Matrix satisfies the ISO 25010 quality
characteristics at an excellent level across
iterative evaluations and across different user
roles.
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ABSTRACT

PetalPicks: The study developed PetalPicks, an interactive web-based application designed to address the
operational challenges of Blooms and Petals, a flower shop in Mabalacat City, Pampanga. Traditional
ordering methods—such as calls, messages, and manual price quotations—often resulted in delays,
miscommunication, and limited customization options. To resolve these issues, the system integrated
bouquet customization with real-time pricing, secure payment simulation, and an appointment booking
module with calendar-based slot availability and automated email confirmations. Using the Software
Development Life Cycle (SDLC) Prototyping Model, the system was designed, developed, and refined
through continuous user feedback. Alpha testing was conducted by IT experts to validate functionality
and identify initial system improvements. Beta testing followed, involving users familiar with e-commerce
platforms to evaluate the system based on ISO 25010 quality characteristics, including functional
suitability, performance efficiency, reliability, usability, security, maintainability, and portability. Results
showed an overall Excellent rating in both Alpha (4.55) and Beta (4.67) testing, confirming that the
system performed effectively across all intended features. PetalPicks demonstrated strong usability, stable
operation, accurate booking processes, and consistent cross-device performance. Although payment
integration used simulated e-wallet processes due to shop limitations, the system successfully fulfilled its
goal of providing a modern, convenient, and user-friendly platform for bouquet arrangement and
appointment scheduling. Overall, the study concludes that PetalPicks significantly improves customer
experience and operational efficiency for Blooms and Petals, while offering a scalable model for future
enhancements and broader adoption within the floral industry

Keywords: Bouquet Customization System, that would let customers set up the delivery or

Web-Based Application, Appointment Booking
System

INTRODUCTION

Flowers have been used internationally for so
long as a symbol of emotions and to express
feelings whether is it love, sympathy, gratitude,
or celebration. Every culture used flowers as
potent symbols to express emotions that words
might not have been able to convey. Globally, e-
commerce had opened up new markets for
flower businesses; however, many platforms in
use were unable to provide interactive bouquet-
arranging capabilities.

With the advent of digital technologies, e-
commerce transformed the operations of flower
shops. Most flower businesses had already
adapted to online systems to increase their
market coverage, simplify ordering, and offer
consumers more convenience. Despite this,
many e-commerce systems for flowers still did
not have the appointment booking capability

consultation and, at the same time, reserve the
time slots that were available based on the
shop's availability. Online appointment systems
have been indicated as a factor that contributes
to the improvement of user satisfaction and the
smoothing of business processes (Atherton et al.,
2024). Although online platforms increased
accessibility, most existing systems still failed to
incorporate functionalities such as real-time
bouquet arrangement customization and
transparent price mechanisms—both of which
played a key role in the buying process.
Research into personalization in online shopping
indicates that when consumers are given the
option to adjust product characteristics (such as
color, parts, or configuration), it not only leads
to higher user interaction but also makes users
feel that the product is more valuable (Kaluza et
al., 2023).

In the Philippines, an increasing number of
florists had begun taking advantage of growing
seasonal markets and culturally significant
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occasions such as Valentine’s Day, graduation,
and All Saints’ Day. However, many local florists
continued to rely on traditional ordering by
phone, text messaging, or social media pages—
methods that were prone to errors and offered
limited avenues for bouquet customization and
pricing transparency. The absence of proper
appointment scheduling features in these
methods complicated the management of
multiple  bookings for events—weddings,
birthdays, funerals, anniversaries. Despite the
country’s rapidly increasing smartphone and
internet usage, most local florist shops did not
have a suitable digital platform that allowed
customers to easily buy bouquets, view them in
real time, book appointments, and make secure
payments.

In Mabalacat City, Pampanga, local flower shops
continued to play a vital role in personal and
community celebrations, providing
arrangements for events such as birthdays,
weddings, graduations, and funerals. However,
most of these businesses still relied on
traditional, in-person transactions or basic
social media messaging for orders. There were
not many fully developed e-commerce platforms
in the area that were made specifically for flower
shops.

To address these issues, this study introduced
“PetalPicks: An Interactive Web-Based Application
for Personalized Bougquet Arrangement”
specifically designed for Blooms and Petals,
located at McArthur Highway, Mabalacat City,
Pampanga. The system has a module for
appointment booking that requires customers to
enter their complete name, email address, phone
number, and event type (wedding, birthday,
funeral, or anniversary) and pick the date and
time they want to consult from a calendar
indicating fully booked and available slots.
Afterwards, customers get a confirmation email
informing them about the acceptance or decline
of their booking. The system also provides users
with an interactive and user-friendly platform
where they can customize bouquets, obtain real-
time pricing, and complete payments through e-
wallets. PetalPicks aimed to increase customer
satisfaction, improve florists’ operational
efficiency, and promote digitalization in the floral
industry by bridging the gap between traditional
floral shopping and modern digital solutions.

METHODOLOGY

The development of the '"PetalPicks: An
Interactive Web-Based Application for
Personalized Bouquet Arrangement" followed the
Waterfall Model of the Software Development Life
Cycle (SDLC). This model provided a well-defined
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structure, sequential process, and allowed for
detailed documentation and evaluation at each
stage. The figure 1 illustrates the Waterfall
Model phases that will be applied in this study.

Figure 1
The Modified Waterfall Model
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Requirements Gathering

The researchers reviewed literature, conducted
interviews, and researched technology to identify
system needs. They explored scholarly articles
and online resources on e-commerce, flower
arrangement systems for customization, and
payment security. Additionally, they carried out
more studies on online appointment booking
systems. The goal was to integrate a scheduling
module that allows customers to book
consultations or orders for events through the
system. They also interviewed the staff and
customers of Blooms and Petals to find common
issues in manual ordering, scheduling, and
payment processing. The information gathered
helped outline the overall scope, workflow, and
features of the system.

Design

In this phase, the team carefully examined the
system's requirements and turned them into
technical solutions that guided development.
The wireframes that depicted the layout and
design of every interface component were made
by the researchers in order to depict the
system's structure and user interactions in a
clear manner. They also prepared a Visual Table
of Contents (VTOC) to map the navigation flow
and organization of content within the
application. This helped both developers and
stakeholders understand the system's setup.
Additionally, use case diagrams were created to
show the functional interactions between users
and the system, highlighting how different
modules respond to user actions. These
planning tools helped create a structured
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development process, reducing potential errors
and improving usability.

Figure 2
Visual Table of Contents
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Implementation

The implementation phase involves integrating
all planned features to create the functional web
application. The system includes bouquet
designing, interactive buttons, real-time pricing
updates, secure e-wallet integration for
payments such as QR codes, and delivery/pick-
up scheduling. An exclusive appointment
scheduling function was introduced allowing
users to select event appointment days and
hours, check availability using a live calendar,
and get automatic email replies about booking
status updates if accepted or declined.

An admin dashboard is implemented for
inventory, price, and order management. The
system is also designed for both mobile and
desktop optimization to enhance accessibility.
Moreover, it gives administrators the capability
to handle and verify appointment reservations
and examine client data connected to every
planned event.

During the development phase, the web
application was built based on the design
specifications. Developers implemented the
planned features, including a user-friendly
interface for customizing premade bouquets by
selecting flowers, colors, and accessories; real-
time pricing updates; and integration of e-
wallets as the primary payment method. The
module for appointments was established to
comply with these principal objectives and make
sure that customer bookings are synchronized
with shop availability.

The development phase followed industry best
practices to ensure maintainability, scalability,
and optimized performance. Development tools
such as XAMPP, which offers a local server
setup for PHP and MySQL; Notepad++, which
served as the main code editor for creating
scripts and interfaces; and Hostinger, which
served as the web hosting platform for
deployment and testing, were in use.

Testing

During this phase, the researchers test and
refine the system on the basis of comments from
the capstone panel, technical advisers, alpha
testers, and beta testers. The objective of this
phase is to ensure that the system works as per
the defined specifications and to deploy
improvements based on the  proposed
recommendations. Improvements are made to
enhance the general user experience,
functionality, and stability of the system.

To ensure a thorough evaluation, the
researchers conducted both alpha and beta
testing using a survey questionnaire specifically
designed to align with the ISO 25010 Software
Product Quality Standard. The appointment
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booking feature was subjected to testing that
validated the calendar's accuracy, eliminated
double booking, and confirmed that email
notifications were sent out properly to both the
customers and the administrators.

This framework includes the following key
quality characteristics: functional suitability,
performance efficiency, compatibility,
maintainability, security, usability, reliability,
and portability. The ISO-based tool serves as a
standardized measure to detect defects, gauge
performance, and validate user satisfaction.
Sampling Method

The researchers administer purposive sampling
techniques through beta testing tools. Purposive
sampling is also employed to identify
participants with relevant experience in using
online bouquet platforms or e-commerce
websites. According to Nyimbili and Nyimbili
(2024), purposive sampling, also referred to as
judgment sampling, is a non-probability
technique in which individuals are deliberately
selected based on specific traits or expertise. In
this study, the researchers determine the type of
knowledge needed and intentionally select
participants most likely to provide meaningful
feedback due to their relevant experience.

To quickly obtain a specific sample, the study
used homogeneous purposive sampling. It
prioritized participants with shared
characteristics relevant to the system’s features
instead of ensuring proportional representation.
Before beta testing, three IT specialists worked
with the researchers during the alpha testing
phase. They examined the system’s technical
performance, interface behavior, and security
functions. The recommendations of the experts
played a crucial role in polishing the system,
removing functional inconsistencies, and
enhancing the overall stability before a bigger
group of testers was allowed to access it.

For the beta testing phase, the researchers
picked a similar group of 30 respondents aged
18 and older who had previous experience using
e-commerce platforms, online ordering systems,
or appointment-booking applications. This group
included young adults and working individuals
who were familiar with digital transactions. This
ensured that the feedback was informed and
relevant to real-world wuser behavior. Their
shared level of digital skills allowed for
consistent evaluation of the system’s usability,
bouquet  customization  features, pricing
automation, and appointment scheduling
module. Through this approach, the study
gathered reliable insights from users with
similar competencies who could provide
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meaningful assessments of the PetalPicks
system.

The researchers analyzed the collected data
using descriptive statistics, which included
frequency distribution, mean scores, and
interpretation of the Likert scale. This helped
evaluate the system’s usability and functionality.
The study wused homogeneous purposive
sampling, selecting participants who had similar
levels of digital literacy and experience with
online platforms. As a result, the data reflected
consistent and reliable user insights. This
sampling method, along with the structured
responses from the Likert scale, allowed the
researchers to assess how well the system met
user expectations and operational needs.
Instrumentation

The researchers created a validated
questionnaire based on the ISO 25010 software
quality model to assess the system’s usability,
efficiency, reliability, and overall user
satisfaction. @The questionnaire measured
important quality attributes, including
functional suitability, performance efficiency,
usability, reliability, security, and portability.
The system, which included  bouquet
customization, secure payment processing, and
appointment booking, was uploaded to a secure
web-based testing platform. This allowed
respondents to evaluate functions such as
booking flow accuracy, confirmation emails,
calendar updates, and real-time pricing.
Questionnaire Administration

The survey is conducted in Mabalacat City,
Pampanga, on October 2025. Respondents were
given a quick briefing on how to respond to the
checklist prior to filling out the forms. For clarity
and comfort, the instruction was given in the
language spoken by the participants.

As part of the evaluation process, the survey was
first administered to the alpha testers, which
composed of three IT experts who were in charge
of reviewing the system before the general
respondents. These experts evaluated the initial
version of the application, giving their technical
feedback regarding the performance,
functionality, and design of the system. Their
evaluation guided the researchers to find and fix
bugs and in improving system stability before
proceeding to the beta testing phase.

After incorporating the feedback from the alpha
testers, the updated version of the system was
evaluated through beta testing. Respondents
were selected through purposive sampling. This
two-step process made sure that the
questionnaire was distributed correctly through
google form, the ISO 25010-based criteria were
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assessed properly, and the system was
thoroughly tested before broader use.

Figure 3
Deployed System
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Data Analysis

The analysis of the data gathered was carried
out through the use of descriptive statistics. This
entails summarizing and analyzing the
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responses in order to derive meaningful
conclusions about system performance.
Deployment

The system was deployed using Hostinger for
real-world use at Blooms and Petals. During the
deployment phase, training for florists and
personnel involved in bouquet management,
appointment requests, booking approvals, and
event calendar updates was conducted. This
way, the users were able to smoothly and
effectively use the system.

The researchers’ developed system was officially
launched and is freely accessed through the
domain  repository  website address of
https:/ /petalpicks.site /index.php.

Deployment operations included data transfer,
security protocols setup, and user feedback
gathering during the initial stages to check
system stability and responsiveness in the live
environment.

Maintenance

Ongoing maintenance was done to keep the
system working well. The maintenance phase
included regular monitoring, fixing bugs, and
updates based on real-world usage and user
feedback. Improvements were made to speed up
page loading, make the interface easier to use,
and enhance the overall user experience.
Additional maintenance tasks included updating
the event calendar, improving appointment
handling features, boosting system security, and
conducting regular backups to protect
transactional and customer data. These efforts
kept the system reliable, secure, and in line with
the needs of Blooms and Petals.

RESULTS

The results and outcomes of the system called
“PetalPicks: An Interactive Web-Based
Application for Personalized Bouquet
Arrangement.” It discusses the findings from the
system evaluation using ISO 25010 standards,
including Alpha and Beta Testing, along with
user feedback and performance validation. The
study assessed the system’s ability to offer
personalized bouquet customization, real-time
pricing, payment processing, and appointment
booking for Blooms and Petals in Mabalacat
City, Pampanga.

Alpha Testing

Alpha testing was conducted by the development
team to identify system errors, check usability,
and verify that each feature functioned as
intended (see Table 1). The evaluation followed
the ISO 25010 standard, focusing on seven
criteria: functional suitability, performance
efficiency, compatibility, usability, reliability,
security, maintainability, and portability. The

134



team made sure that all modules, including
bouquet customization, real-time pricing,
appointment booking, and checkout, worked

properly.

Table 1

Alpha Test Result
Criteria Weighted Mean Verbal Interpretation
Functional Suitability 4.60 Excellent
Performance Efficiency 487 Excellent
Compatibility 447 Excellent
Usability 4.50 Excellent
Reliability 4.67 Excellent
Security 413 Excellent
Maintainability 4.67 Excellent
Portability 443 Excellent
Overall Weighted Mean | 4.55 Excellent

Beta Testing

Beta testing was conducted by 30 selected
respondents who were at least 18 years old and
had previous experience with online order
systems. Respondents assessed the system’s
performance through a survey instrument
aligned with ISO 25010 software quality
characteristics.

Table 2

Beta Test Result
Criteria Weighted Mean Verbal Interpretation
Functional Surtability 4.69 Excellent
Performance Efficiency 465 Excellent
Compatibility 434 Excellent
Usability 467 Excellent
Reliability 4.62 Excellent
Security 467 Excellent
Maintainability 47 Excellent
Portability 4.69 Excellent
Overall Weighted Mean 4.67 Excellent

Discussion of Results

The evaluation results showed that the system
achieved the goals outlined in Chapter 1. It
provided an interactive and reliable online
platform that makes ordering and scheduling
bouquets easier. The appointment booking
feature specifically addressed previous issues
with manual scheduling. These changes
improved accuracy and communication between
customers and staff.
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The standards of software quality based on ISO
25010 were also followed by the system. It
demonstrated excellent ratings in functional
suitability, performance efficiency, compatibility,
usability, reliability, security, maintainability,
and portability. These results indicate that the
application meets key quality attributes expected
of a well-designed system. Such performance is
especially valuable for small and medium
enterprises, as it ensures dependable operation,
secure transactions, and a user-friendly
experience.

Limitations

The researchers implemented the system
specifically for Blooms and Petals, a local flower
shop in Mabalacat City, Pampanga. As such, the
study was limited in scope to local flower retail
and did not support international deliveries
upon launch. Deliveries were available only
within Pampanga wusing either the shop’s
personal delivery service (L300 driver with
location-based shipping fees) or through couriers
booked by customers.

The system allowed wusers to customize
bouquets, but customization was limited to the
flowers listed in the shop’s inventory, such as
rados, roses, Anthuriums, sunflowers, tulips,
and carnations. Customers can customize the
premade bouquet by choosing their preferred
flowers, flower types, and accessories. They may
also mix different flower types based on their
preferences after selecting from predefined
arrangement types. However, fully custom
designs outside the shop’s available stock were
not accommodated.

The booking system for appointments was
restricted to a single branch of Blooms and
Petals and only showed the availability for
consultations and arrangements of events done
in-store locally. Moreover, it didn’t offer any
automated  synchronization with  external
calendar tools like Google Calendar or
integration with third-party booking systems.
The shop’s current average of up to 20 orders
per day was considered the expected workload
for the system. Instances of errors due to
miscommunication—common in the manual
ordering process—were addressed by the digital
platform, but the system did not account for
external issues such as transaction failures,
refund delays, or security breaches arising from
third-party payment gateways.

Furthermore, the study did not implement
advanced features such as Al-driven bouquet
recommendations, automated reminder
notifications for booked appointments, or
international  shipping integration. These
enhancements were beyond the scope of the
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current project but may be explored in future
upgrades.

Conclusions

The study's findings confirm that the research
objectives were fully met. The PetalPicks system
effectively addressed the limitations of the shop’s
traditional bouquet-ordering process by offering
organized digital features like appointment
scheduling, order processing, and secure online
payment transactions. These improvements
greatly reduced communication errors and
increased the overall efficiency of service
delivery.

Furthermore, the system fully complied with the
ISO 25010 software quality model, achieving
Excellent ratings in all areas evaluated. These
results confirm the system’s overall strength,
reliability, and ability to meet the expected
software quality standards. Customer experience
improved significantly with real-time pricing and
organized appointment scheduling. This allowed
users to manage their budgets and preferred
service times effectively. Also, the use of email
verification and payment processes ensured that
sensitive information was handled securely,
which built trust and protected data. The
system’s deployment through Hostinger added to
its reliability by providing a stable hosting
environment, ensuring continuous access and
consistent performance.

In conclusion, PetalPicks improved the workflow,
customer satisfaction, and online presence of
Blooms and Petals. It provides a practical and
sustainable technology solution that helps local
florists meet the rising demands of digital
commerce.
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ABSTRACT

PetKlinika is a web-based veterinary management system developed to modernize clinic operations by
automating appointment scheduling, pet disease verification, real-time communication, and QR-code-
based pet identification for lost and found reporting. Designed for a veterinary clinic in Pampanga, the
system addressed common issues in traditional manual processes such as delayed bookings,
mismanaged records, and inefficient information retrieval. Developed using the Prototyping Model,
PetKlinika features dedicated panels for administrators, veterinarians, and pet owners, supporting tasks
like medical record management and automated QR generation. Evaluation through Alpha and Beta
Testing based on ISO 25010 standards showed high user acceptance, confirming the system’s
effectiveness in improving workflow efficiency, data management, and overall service delivery in veterinary

clinics.

Keywords: Veterinary Management System,
Web-Based Application, Appointment
Automation, QR-Code Pet Locator, ISO 25010
Evaluation

INTRODUCTION

Pet ownership has grown substantially in recent
years, with pets increasingly regarded as valued
family members who provide emotional and
psychological support. As the population of pet
owners rises, the demand for reliable, efficient,
and accessible veterinary services also increases.
However, many veterinary clinics still rely on
manual procedures such as walk-in scheduling,
handwritten medical records, and basic
communication channels like text messaging or
phone calls. These traditional systems are prone
to errors, scheduling conflicts, misplaced
records, and delayed communication.

Globally, web-based information systems have
revolutionized healthcare and service industries
by automating processes, improving user
convenience, and enabling digital record-
keeping. In veterinary  practice, these
advancements not only streamline clinic
operations but also enhance animal welfare by
ensuring accurate medical tracking and timely
interventions. Appointment  systems, for
instance, have been shown to increase client
satisfaction, reduce waiting time, and optimize
clinic workflow. Likewise, digital identification
tools, such as QR codes, significantly improve
the likelihood of reuniting lost pets with their
owners.

In the Philippines, although pet ownership is
widespread, digital veterinary platforms remain
limited. Many clinics continue to manage
appointments and medical inquiries manually.
Lost pet identification is also a persistent issue
due to the absence of standardized tagging
systems. This gap highlights the urgent need for
technological solutions that support both clinic
operations and community pet management.

To address these concerns, the researchers
developed “PetKlinika”, a web-based system
composed of four major modules: Appointment
Scheduling, Pet Diseases Verification, Chat-
Based Medical Inquiry, QR-Code Pet Locator.
The system features distinct user interfaces for
administrators, veterinarians, and pet owners,
each performing essential roles. PetKlinika also
includes automated pet QR code generation,
lost-andfound reporting, and organized medical
record management. These components are
reflected in the system DFDs and interface
designs provided in the document, illustrating
how data flows through the system’s core
modules. By modernizing traditional veterinary
workflows and providing pet owners with
convenient access to clinic services, the
PetKlinika  project  supports  Sustainable
Development Goal (SDG) 3 (Good Health and
Well-Being) and SDG 9 (Industry, Innovation,
and Infrastructure). This study presents the
development, evaluation, and impact of
PetKlinika on improving veterinary service
delivery.
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Objectives of the study

The general objective of this study is to design,

develop, implement, and innovate business

processes for a functional web-based system for
verifying pet diseases, appointment scheduling,
and a QR-code pet locator in Mabalacat Pet

Clinic. This system aims to enhance pet

healthcare management by providing an efficient

platform for pet owners, veterinary staff, and
administrators.

e To gather related literature, related systems'
features, and development procedures
through  published articles, academic
journals, government portals, and conduct
interviews with local business personnel.

e To Identify Hardware and Software
Requirements

e To design the Web System using Diagrams
and Analysis Tools

e To develop a Web System with an
Integration of the Pet Management System,
Appointment System, Scheduling System,
and QR Code Pet Locator.

e To test the develop system and evaluate
using the Criteria of the Software Quality
Product model of ISO 25010 in terms of
Functional Suitability, Interaction
Capability, and Security.

e To determine the results of alpha and beta
tests.

e To deploy the Develop Web System in a
Reliable Domain Repository site

METHODOLOGY

The development of PetKlinika followed the
Prototyping Model, which allowed iterative
planning, designing, testing, and refinement of
system modules based on user and expert
feedback. Each prototype version was evaluated
and modified until it met the clinic’s operational
needs and panel requirements. The DFDs and
design blueprints included in the file guided
module interaction and data flow throughout the
system.

Figure 1
Prototyping Model
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Figure 2
Use Case Diagram
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Figure 3
Data Flow Diagrams
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Requirements Gathering

The researchers reviewed related literature,
examined existing veterinary workflows, and
conducted interviews with clinic personnel.
Initial requirements identified the need for:
Automated appointment scheduling, Digital
medical record access, Pet diseases verification
module, Real-time inquiry or chat function and
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QR-Based pet identification and locator tool
Observations and document reviews helped the
team define the system’s scope, interface
requirements, and multi-role user access.
Design

The design phase involved preparing: Use Case
Diagrams (see Figure 2) detailing interactions
between pet owners, veterinarians, and the
admin, Data Flow Diagrams (DFDs) (see Figure
3) showing appointment, inquiry, and pet data
processes and User Interface Designs for
dashboard, appointments module, and QR code
scanning pages (as reflected in the PDF
screenshots)

The design ensured simple navigation, clear
classification of veterinary records, and
responsive layouts suitable for mobile and
desktop use.

Figure 4
PetKlinika System
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Prototype

In this phase, the system features were defined
based on the operational challenges experienced
by Mabalacat Pet Clinic, particularly in
appointment management, medical record
handling, and pet recovery. To address these
issues, PetKlinika introduced a calendar-based
appointment scheduling module that allows pet
owners to book consultations while enabling
veterinarians to accept, reject, or reschedule
appointments, improving time management and
reducing errors. The Pet Disease Verification
module provides veterinarians with secure
access to pet profiles and medical histories,
supporting accurate diagnoses and efficient
record updates. The system consists of four user
interfaces—Admin, Veterinarian, Pet Owner, and
Pet Finder—each with role-specific access and
dashboards to ensure secure, organized, and
effective system operations, including QR-code
scanning for lost pet identification and owner
contact.

Customer Evaluation

The ISO 25010 Software Product Quality Model,
which evaluates eight quality attributes such as
functionality suitability, interaction capability,
and security, is used by the advocates.
Respondents for the system testing were chosen
from among the employees and pet owners of
Mabalacat Pet Clinic using the self-selection
sampling and purposive sampling technique.
After being allowed to test the system, these
users were requested to fill out a questionnaire
created by the researcher. To ascertain
satisfaction levels and evaluate the quality of the
system, the feedback is subjected to a weighted
mean analysis. The analysis's findings directed
the process of improvement and guaranteed that
the finished system met user requirements.
Refined Prototype

In this phase, based on the panel's
recommendations and advice from the technical
and capstone advisors, the developers made a
few changes to the system. In the testing phase,
every aspect of the research is evaluated to see if
the system meets the requirements. To improve
the system that had been developed, the panels
and clients agreed-upon feedback and proposals
were evaluated and included. Using a survey tool
developers created and anchored with the
ISO25010 Software Product Quality Standard
criteria, the developers carried out alpha and
beta testing to examine and fix any bugs or
issues in the program. For evaluating the quality
of the developed system, the developers designed
a survey questionnaire based on the ISO25010
model's functionality suitability, interaction
capability, and security requirements.
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Final Product

In this phase, the system was made accessible
on a range of internet-connected devices by
means of a scalable and secure web hosting
platform. To ensure easy integration into the
system, veterinary personnel have training
sessions, and pet owners received user manuals
and verbal instructions to help them navigate
the system's features. Since the QR-Code Pet
Locator is presently limited to Mabalacat City,
its design would eventually enable regional or
national extension (See Figure 4).

RESULTS

The PetKlinika system achieved its primary goals
by successfully integrating digital veterinary
services into a unified platform. The system
interface screenshots—covering the Admin
Panel, Pet Owner Panel, and Veterinarian
Panel—demonstrate functional implementation
across all primary modules.

Alpha Testing Results

Alpha testers confirmed that: All main modules
functioned as intended, Appointment scheduling
prevented conflicts, QR codes successfully
displayed pet information, Disease verification
displayed correct analysis parameters, and
Security features such as login authentication
worked properly (see Table 5).

Table 7: Overall Evaluation Results — Alpha & Beta Test

ISO 25010 Mean Verbal Mean Verbal
Criteria Score Interpretation Score Interpretation
(Alpha (Alpha Test) (Beta (Beta Test)
Test) Test)
Functional 4.40 Very Great Extent 4.91 Very Great Extent
Suitability
TInteraction 433 Very Great Extent 492 ‘Very Great Extent
Capability
4.00 Great Extent 4.89 Very Great Extent
Security

Overall Mean 4.24 Very Great Extent 4.91 Very Great Extent

Score

Beta Testing Results

Beta testers rated the system highly, citing:
Ease of scheduling appointments, Accurate
retrieval of pet medical records, User-friendly QR
code scanning, Helpful disease verification
indicators, and Effective real-time chat with
veterinarians (see Table 6).

Overall Evaluation Results

The summary of the Alpha and Beta test results
shows that the PetKlinika system consistently
achieved high ratings across all evaluation
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criteria based on the ISO 25010 standards (see
Table 7). During the Alpha Test, the system
obtained an overall mean score of 4.24, verbally
interpreted as “Very Great Extent,” with notable
strengths in Functional Suitability 4.40 and
Interaction Capability 4.33, while Security 4.00
was rated to a “Great Extent.” After
implementing improvements based on the initial
feedback, the Beta Test reflected significant
enhancement, resulting in an overall mean score
of 4.91, still interpreted as “Very Great Extent.”
All criteria in the Beta Test—Functional
Suitability 4.91, Interaction Capability 4.92, and
Security  4.89—received  consistently  high
ratings, indicating that the system became more
refined, user-friendly, and secure. These results
confirm that PetKlinika successfully met its
objectives, demonstrating reliability, strong
system performance, and an excellent user
experience  after  iterative  testing and
enhancement.

Table 5: Overall Evaluation Results - Alpha Test

Criteria ‘Weighted Mean Verbal Interpretation
Functional Suitability 4.40 Very Great Extent
Interaction Capability 4.33 Very Great Extent
Security 4.00 Great Extent
Overall Mean 4.24 Very Great Extent
Table 6: Overall Evaluation Results - Beta Test
Criteria ‘Weighted Mean Verbal Interpretation
Functional Suitability 491 Very Great Extent
Interaction Capability 4.92 Very Great Extent
Security 4.89 Very Great Extent
Overall Mean 4.91 Very Great Extent
DISCUSSION

PetKlinika  addressed the limitations of
traditional veterinary workflows by providing a
structured, digital, and user-friendly platform for
pet owners and clinic staff. The appointment
module resolved issues of double-booking and
miscommunication, while the QR-based
identification significantly improved lost-pet
recovery processes. The inclusion of diseases
verification and chat support empowered pet
owners with early guidance and professional
communication before physical consultation.

The results confirmed that PetKlinika met its
intended objectives, successfully improving
service speed, information accuracy, and
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communication between veterinarians and pet
owners. The high ratings from both alpha and
beta testers affirmed that the system aligned
with established software quality standards and
responded effectively to real-world clinic needs.

Limitations

The system was limited to a single veterinary
clinic and has not yet been expanded to support
multi-branch integration. The diseases
verification module functions only as an advisory
tool and cannot replace an official veterinary
diagnosis. @ The QR-based lost-and-found
reporting feature also relies heavily on user
participation and stable internet connectivity,
which may affect its effectiveness. Moreover, the
current version does not include an automated
payment gateway, and external calendar
synchronization, such as integration with Google
Calendar, has not yet been implemented.

Conclusion

The development of PetKlinika successfully
digitized  essential veterinary  operations,
providing an efficient platform for appointment
handling, medical record management, diseases
verification, and QR-based pet tracking. The
system met ISO 25010 quality standards and
received highly positive evaluation from both
experts and users. With its organized modules
and user-centered design, PetKlinika enhances
clinic workflow, improves client satisfaction, and
promotes responsible pet ownership. The system
is scalable and ready for further enhancements
in future development.
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ABSTRACT

Deaf learners continue to face challenges in educational settings that depend heavily on spoken and text-
based communication. This study developed Signify, an Android-based interactive e learning application
designed to support American Sign Language (ASL) learning for Deaf individuals and educators. The
Modified Waterfall Model guided the development process, which included requirements gathering, system
design, coding, testing, and deployment. Signify features offline and online ASL video lessons, interactive
assessments, real-time search, game-based exercises, progress tracking, and speech-to-text capabilities.
The system was evaluated through ISO 25010 quality criteria using alpha testing with IT experts and beta
testing with members of the Christian Society for the Deaf in Pampanga North. Results showed strong
functional suitability, usability, compatibility, and reliability. Signify provides an accessible and scalable
model for improving ASL learning and strengthening communication between Deaf and hearing users.

Keywords: Deaf education, American Sign
Language, E-learning application, accessibility,
Android-based application, mobile learning,
inclusive technology.

INTRODUCTION

Education is crucial for human development,
but access to quality education remains uneven,
especially for Deaf learners who face challenges
in traditional, spoken language-based
classrooms. The global prevalence of hearing
loss is rising, with over 1.5 billion affected
individuals (Guo et al., 2024), and over 430
million needing rehabilitation for disabling
hearing loss (WHO, 2025). For Deaf students,
education systems must adapt to their needs,
and American Sign Language (ASL) offers a
valuable framework for this. Recent innovations
in digital learning tools, such as ASL-based e-
learning  platforms, help address these
challenges by providing visual and interactive
content. For example, research on Inclusive
Emotion Technologies explores sign language-
friendly video platforms that enhance
engagement, while augmented reality (AR)
systems are improving real-time captioning for
Deaf learners (Chen et al., 2024;
Samaradivakara et al., 2025).

In the Philippines, Deaf education still faces
structural barriers despite Filipino Sign
Language (FSL) being recognized by law. Many
schools continue to rely on text-based
instruction, which hinders comprehension. ASL-
based digital resources, such as video lessons

and mobile apps, are often used to supplement
FSL materials. Studies have shown the potential
of digital approaches to improve accessibility,
but more effort is needed to design systems that
meet the specific needs of Deaf learners (Lucero
et al., 2022).
In Mabalacat City, local schools face similar
challenges with limited access to digital tools for
Deaf students. However, there is an opportunity
to improve education by introducing an ASL-
centered platform with video lessons, visual
aids, and interactive quizzes. This system could
help students learn independently and allow
teachers to create accessible lessons without
technical expertise. Platforms designed with ASL
and visual engagement could significantly
improve educational outcomes in Mabalacat by
fostering deeper student engagement,
independence, and inclusive teaching practices.

Objectives of the Study

The general objective of the study is to develop

an Android application entitled "Signify: An

Interactive E-Learning Application for Deaf and

Educators".

In line with this, this study aims to achieve the

following specific objectives:

e To gather relevant data from interviews,
government and non-government websites,
technical sources, and academic journals,
focusing on Deaf education programs using
ASL, studies on Deaf pedagogy and ASL

acquisition, sign language learning
materials, and ASL-based e-learning
platforms.
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e To identify the hardware and software
needed for the  project, including
development devices such as laptops,
smartphones, and optional tablets, as well
as software like Flutter, Firebase, Dart,
Android Studio, Visual Studio Code, GitHub,
and Canva.

e To design the Android application using
essential diagrams and tools, including a
storyboard, visual table of contents,
flowchart, and Gantt chart for proper
planning and scheduling.

e To develop the Android application with key
features such as ASL video Ilessons,
interactive assessments, progress
monitoring, educational games, real-time
search, speech-to-text functionality, and
favorites management.

e To evaluate the system using the ISO 25010
Software Product Quality Model, assess
criteria such as functional suitability,

performance, compatibility, reliability,
flexibility, interaction capability, and
maintainability.

e To deploy the Android application.

METHODOLOGY

The Modified Waterfall Model is selected because
of its sequential and formalized method,
guaranteeing that every phase of development is
finished before advancing to the next. This
approach offers a well-defined path from
planning to deployment, which makes it
appropriate for the design and implementation
of the SIGNIFY application. The model contains
several major stages: requirements gathering,
analysis, design, coding, testing, and operations.
Every stage will be diligently carried out to
accomplish the project objectives effectively and
precisely.

Figure 1
Modified Waterfall
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Requirements Gathering

The researchers identified and gathered all
requirements for developing the Signify Android
application. They reviewed references, conducted
interviews, and consulted with their technical
adviser and local stakeholders to establish the
study locale and collect reliable information on
Deaf education and ASL pedagogy. They also
examined recent academic journals, government
and non-government publications, and online
sign language learning platforms. This
information guided the creation of the system’s
scope, objectives, and functions.

The development of Signify relied on specific
tools, frameworks, and platform requirements to
ensure smooth performance and broad
compatibility. The app was designed to run on
Android 7.0 (Nougat) and later versions. Testing
required an Android smartphone, with a tablet
as an optional device for wider accessibility. The
software stack included Flutter, Dart, Firebase,
Android Studio, Visual Studio Code, GitHub,
and Canva, chosen for their efficiency,
compatibility, and suitability for interactive
learning application design.

Analysis

While conducting the analysis phase, the
researchers closely looked at the requirements of
the target users, so that the system would be a
proper tool for learning ASL. Among the data,
the researchers considered interviews with the
Christian Society for the Deaf and educational
resources that were used to figure out the main
features of the system, such as video lessons,
both offline and online, interactive assessments,
and progress tracking. The analysis also
involved recognizing the app's limitations, the
users' expectations from the app, and even the
app's accessibility features so that the app
would be inclusive and its design relevant.
Design

The developers figured out and organized the
layout of the system and the graphical interface
for the user. They came up with several charts,
such as a storyboard to get an idea of the user’s
way through the app, a visual table of contents
(see Figure 2) to present the app structure, a
flowchart (see Figure 3) to see the logical flow of
the application, and a Gantt chart to plan the
time of the different stages of the project. The
interface was devised to be such that a user
would find it easy, attractive, and it would be
equally usable by a Deaf person as well as a
hearing user. The design featured the
combination of different media formats, the
simplicity of the app structure, and the clarity of
the visual signs so that the users’ experience
would be of a higher level. The program was also
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organized in such a way that it would have
lessons, tests, games, and modules for the users
to see their progress, thus providing a well-
balanced and interesting way of learning.

Figure 2
Visual Table of Contents

Figure 3
Flowchart
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Testing

The system underwent a thorough check based
on the ISO/IEC 25010 Software Product Quality
Model, specifically for functional suitability,
interaction capability, flexibility, performance
efficiency, compatibility, reliability, and
maintainability. The alpha and beta testing will
be done by the researchers using the
researchers’ developed survey instrument
anchored on the ISO25010 Software Product
Quality Standard criteria to check and correct
any application bugs or flaws.

Sampling Methods

The researchers used a combination of simple
random sampling and purposive sampling
methods. Simple random sampling, used
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because the population was relatively
homogeneous, ensured that each individual had
an equal chance of selection, reducing bias and
supporting fair representation. Purposive
sampling, a non-probability method, was also
applied to intentionally select participants with
specific characteristics or relevant expertise. In
particular, homogeneous purposive sampling
helped the researchers quickly access
participants who shared similar traits or
experiences needed for in-depth insights.
Surveys were distributed through printed forms,
and purposive sampling guided the selection of
participants closely connected to the study topic,
following best practices for accessible research
with d/Deaf communities.

Figure 4
Signify App
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Instrumentation

The researchers used a validated survey tool to
assess whether the Signify app met its
objectives. The app was published on APKPure
and tested by two groups: IT experts (alpha
testers) and deaf individuals (beta testers). For
alpha testing, three IT experts evaluated the
app's functionality, interactivity, and flexibility.
In beta testing, 30 deaf individuals from the
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Christian Society for the Deaf tested the app and
provided feedback.

The app’s performance was evaluated based on
its functional suitability, usability, and user
experience, which was expected to improve for
d/Deaf individuals wusing interactive online
platforms. Both testing phases involved surveys
to gather feedback. Testing was done on the
same smartphone configurations for
consistency.

Alpha testing involved IT professionals assessing
aspects like navigation, content structure,
speed, and responsiveness, in line with inclusive
design principles. Beta testers, including deaf
educators and non-deaf individuals, provided
additional feedback, and a foreign sign language
expert reviewed the app's linguistic accuracy to
ensure the material supported effective sign
language learning and literacy development.
Questionnaire Administration

The researchers administered the survey
questionnaire. During the distribution, the
researchers provided a brief introduction to
guide respondents on how to accurately
complete the checklist based on their experience
using the application. To ensure clarity and
understanding, the instructions will be delivered
using the respondents’ native language.

Alpha testing took place on September 26, 2025.
A team of three (3) Information Technology
experts examined the system in detail to check
its operation, to find any technical problems,
and to make sure that all the features were
working as they were supposed to according to
the design specifications. Their comments were
used as a basis for the next modifications and
upgrades of the system.

After that, beta testing was started from October
6, 2025, to October 10, 2025, at the Local
Congregation of Barangay Village, Ecclesiastical
District of Pampanga North, where thirty (30)
members of the Christian Society for the Deaf
were involved in the process to assess the
application. With this wider testing stage, the
researchers got the possibility to collect more
detailed insights coming from different user
experiences that led them to be sure that the
application was of high quality and in
accordance with the users' expectations as per
the ISO 25010 criteria.

Data Gathering

The researchers are in charge of administering,
distributing, and collecting both alpha and beta
survey questionnaires. The respondents are
requested to fill out the forms right after
engaging with and exploring the developed
application, which normally will take under
fifteen (15) minutes. The alpha testing and
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related data collection are planned from
September 26, 2025, to September 28, 2025,
and then the beta testing duration will be from
October 6, 2025, to October 10, 2025.

Data Analysis

This study wused descriptive statistics to
summarize the data by identifying its central
points, spread, and dispersion. Frequency
distribution @ was  applied to  categorize
respondents’ demographic data and count
occurrences within defined intervals. The mean
was calculated to determine the central
tendency of responses using standard statistical
formulas. To interpret the results, a Likert scale
was employed, converting mean scores into
verbal descriptions ranging from “Excellent” to
“Poor” based on predefined numerical intervals.

Table 1
Likert Scale

(?;Se]::)r::s Nu?;?:l:a] Range / Interval Inie‘li;:::altion
Strongly Agree 5 421-500 Excellent
Agree 4 341-420 Good
Neutral 3 241-320 Acceptable
Disagree 2 1.81-260 Marginal
Strongly Disagree 1 1.00-1.80 Poor
Operations

The last stage was the Operations and use of the
Android app. Following the test and the
adjustments made, the app was bundled and
deployed via APKPure, a non-Google Play Store
distribution platform. In this way, users were
able to download and install the application. The
deployment, therefore, was the end of the
development cycle, the app being available for
use in education and further evaluation.

RESULTS

Three (3) Information Technology experts
performed the system check through a detailed
inspection on September 26, 2025, at the
Brookside Group of Companies in Bamban,
Tarlac, in the course of the alpha testing. They
assessed the operational integrity of the
application by locating minor bugs and
inconsistencies while, at the same time, they
confirmed that all functionalities were operating
as they were supposed to. Their technical
feedback served as the basis for the
implementation of necessary adjustments and
performance enhancements that took place
before the arrival of the next testing phase.
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Table 2
Overall Evaluation Results — Alpha Test
Criteria Mean Verbal
Score Interpretation

Functional Suitability 4.85 Excellent
Interaction Capability 4.88 Excellent
Flexibility 4.34 Excellent
Performance Efficiency 4.86 Excellent
Compatibility 4.70 Excellent
Reliability 4.84 Excellent
Maintainability 4.70 Excellent
Total Mean 4.74 Excellent
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variety of insights and experiences from the real
end-users who, in this case, are the app’s
intended audience.

Alpha Testing of the Signify app (see Table 2),
conducted by technically knowledgeable users,
resulted in an overall average score of 4.74
(“Excellent”), showing that the system met early
expectations. The app showed strong Functional
Suitability with a score of 4.85 (“Excellent”),
meaning the ASL lessons, sign videos, tests, and
game features worked correctly, reliably, and as
intended.

Usability received one of the highest ratings,
4.88 (“Excellent”), indicating that users found
the interface easy to navigate and beginner-
friendly while still accommodating experienced
users.

The lowest category was Flexibility at 4.34
(“Excellent”), suggesting that although the initial
version was less adaptable, this became a focus
for improvement before the Beta release.
Performance Efficiency scored 4.86 (“Excellent”),
showing quick loading times, smooth
transitions, and efficient resource use.
Compatibility earned 4.70 (“Excellent”), meaning
the app performed well across various Android
devices, though minor layout issues remained.
The system also demonstrated strong Reliability
at 4.84 (“Excellent”), with users noting very few
errors or interruptions. Lastly, Maintainability
scored 4.70 (“Excellent”), indicating that the
app’s structure supported easy fixes and
updates, though backend optimization was still
recommended.

Table 3 provides the overall evaluation of beta
test results, which reflect improvements after
incorporating feedback from the alpha test
phase.

Thirty (30) members of the Christian Society for
the Deaf were present during this test, which
took place between October 6 and October 10,
2025, at the Local Congregation of Barangay
Village, Ecclesiastical District of Pampanga
North. Such a broader evaluation made it
possible for the researchers to collect a great

Table 3
Overall Evaluation Results — Beta Test
Criteria Mean Verbal
Score Interpretation

Functional Suitability 4.94 Excellent
Interaction Capability 4.93 Excellent
Flexibility 4.88 Excellent
Performance Efficiency 4.89 Excellent
Compatibility 4.88 Excellent
Reliability 4.94 Excellent
Maintainability 4.89 Excellent
Total Mean 4.91 Excellent

The focus was on real-world usability, accuracy,
and stability. The app earned a Total Mean of
4.91 (“Excellent”), indicating an extremely
positive reception and confirming that the
revisions greatly enhanced the user experience.
Functional Suitability received 4.94 (“Excellent”),
showing that lessons, assessments, videos, and
game features not only worked flawlessly but
also strongly met user expectations. No
functional issues were reported, demonstrating
complete and reliable operation. Usability scored
4.93 (“Excellent”), indicating that users found
the interface intuitive, well-organized, and easy
to navigate, which especially benefited first-time
ASL learners.

A major improvement appeared in Flexibility,
which rose to 4.88 (“Excellent”) due to better
responsiveness, smoother transitions, and
improved layout adaptability across devices.
Performance Efficiency, rated 4.89 (“Excellent”),
confirmed fast load times, smooth video
playback, and efficient performance across
different devices and networks.

Compatibility improved to 4.88 (“Excellent”),
reflecting successful optimization for various
Android versions and screen sizes. Users noted
consistently smooth performance across both
low-end and high-end devices. Reliability
reached 4.94 (“Excellent”), supported by stable
operation with no system crashes or unexpected
behavior. Lastly, Maintainability scored 4.89
(“Excellent”), indicating that the system’s
architecture supports efficient updates, quick
bug fixes, and long-term maintainability.

The comparison between the Alpha and Beta
Test results for the Signify app reveals
significant improvements across nearly all
criteria, demonstrating that the changes made
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after the first evaluation successfully enhanced
the app’s performance and user satisfaction. The
Total Mean increased from 4.74 to 4.91,
indicating that the system has transitioned from
being functionally adequate to highly effective
and user-centric. Key areas of improvement
include Functional Suitability, which rose from
4.85 to 4.94 due to smoother navigation and
better lesson integration, and Usability, which
increased from 4.88 to 4.93, thanks to a clearer
interface and more intuitive user interactions.
Flexibility saw the largest improvement, jumping
from 4.34 to 4.88, as a result of better
responsiveness, content arrangement, and
broader device adaptability.

Additionally, several technical categories showed
notable development. Performance Efficiency
improved from 4.86 to 4.89, while Compatibility
rose from 4.70 to 4.88, addressing issues related
to screen scaling and device-specific behavior.
Reliability also increased significantly, from 4.84
to 4.94, reflecting the successful resolution of
problems identified during the Alpha Test and
resulting in a more  stable system.
Maintainability improved from 4.70 to 4.89,
indicating better code organization and a system
architecture that now facilitates easier updates
and maintenance. Overall, the changes
implemented between the Alpha and Beta
Testing phases led to substantial gains in the
app’s functionality, usability, and technical
performance, suggesting that user feedback was
effectively incorporated and that the app is now
better equipped to support inclusive and
accessible ASL learning.

Table 4

Comparison of Alpha and Beta Results

Verbal
Interpretation

Verhal

IS0 25010 Mean Score .
Interpretation

Mean Score

Criteria (Alpha Test) (Alpha Test) (Beta Test) (Beta Test)
Functional <
Suitability 4.8 Excellent 494 xcellent
Interaction
Capability 488 Fcellent 2 Feellet
Flexibility 434 Excellent 488 Excellent
Perfon_ma.ﬂce 436 Excellent 489 Excellent
Efficiency
Compatibility 470 Excellent 488 Excellent
Reliability 484 Excellent 494 Excellent
Maintainability 470 Excellent 4.89 Excellent
Overall Mean 4.74 Excellent 4.91 Excellent

Score

DISCUSSION

The study entitled Signify: An Interactive E-
Learning Application for the Deaf and Educators
aimed to design, develop, and evaluate an
accessible Android-based learning tool that
promotes American Sign Language (ASL)
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education for both Deaf learners and educators.
The development followed a systematic process
using a modified waterfall model (Pal, 2025) that
included requirements gathering, design,
implementation, and testing. The researchers
identified that most existing sign language
learning tools lacked inclusivity, offline access,
and a user-friendly interface suitable for both
Deaf (Karger, 2020) and non-Deaf wusers.
Through careful analysis and consultation with
experts and the target locale, the researchers
established the system’s essential features, such
as ASL video demonstrations, interactive
lessons, quizzes, progress tracking, and text-to-
speech functionalities.

The results of the testing phase, which adhered
to the ISO/IEC 25010 Software Product Quality
Model (ISO25000, 2022), revealed that the
application achieved high standards of
performance and usability. Alpha testing
(GeeksforGeeks, 2024), conducted with IT
experts, produced an overall mean of 4.74,
verbally interpreted as Excellent, signifying that
the system functions accurately and efficiently
according to design specifications. Beta testing
(GeeksforGeeks, 2023), conducted with members
of the Christian Society for the Deaf, resulted in
an even higher overall mean of 4.91, also
interpreted as Excellent, confirming that the
users found the system effective, interactive, and
easy to navigate. The integration of a Read-Aloud
feature further broadened the app’s inclusivity,
while feedback from Beta testers, such as
enhancing facial expressions and including
Broken English translations, guided further
refinements. The findings indicate that Signify
successfully met its objectives by providing an
engaging, functional, and inclusive e-learning
platform that supports ASL learning and bridges
communication barriers between the Deaf and
hearing communities.
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ABSTRACT

This study introduces SignSaya, a mobile-based Filipino Sign Language (FSL) application designed to
support Deaf individuals, FSL learners, and teachers by providing accessible communication and learning
tools. The system includes real-time FSL-to-Text and Text-to-FSL translation, an FSL dictionary, video
demonstrations, a customizable interface, and a game-based quiz for learning enhancement. The system
was developed using the Modified Waterfall Model of the Software Development Life Cycle (SDLC),
ensuring a structured process of analysis, design, development, testing, and refinement. Evaluation
involved alpha testing with IT experts and beta testing with Deaf and hearing participants, including
SPED teachers. Using the ISO 25010 Software Quality Model, results showed an alpha mean of 4.33
(Excellent) and a beta mean of 4.31 (Excellent), indicating improved usability and system performance.
Overall, SignSaya is an effective tool that enhances FSL learning, communication accessibility, and
inclusive education. The study aligns with Sustainable Development Goals (SDGs), primarily targeting
Goal 4 (Quality Education), Goal 8 (Decent Work and Economic Growth), Goal 9 (Industry, Innovation,

and Infrastructure), and Goal 10 (Reduced Inequalities).

Keywords: Filipino Sign Language (FSL), Mobile
Application, Real-Time Interpretation, Computer
Vision, Machine Learning, Deaf Communication

INTRODUCTION
Clear communication is fundamental to human
interaction, enabling  the exchange  of

information, ideas, and emotions while fostering
meaningful social relationships. However, for the
deaf and hard-of-hearing community,
communication remains a significant challenge.
According to the World Health Organization
(2025), more than 5% of the global population
over 430 million individuals, including
approximately 34 million children experience
disabling hearing loss requiring rehabilitative
support. These hearing impairments often create
barriers in education, employment, healthcare,
and social participation, ultimately contributing
to social exclusion and reduced quality of life. To
address these communication barriers, sign
language has emerged as a vital mode of
interaction. It is a complete visual-gestural
language system with its own grammar and
structure, incorporating hand movements, facial
expressions, and body language to convey
meaning. However, there is no universal sign
language; more than 160 distinct sign languages

exist worldwide, each shaped by cultural and
regional contexts. While this diversity reflects
linguistic richness, it also presents challenges in
developing  standardized and  accessible
communication within the human solutions. In
the Philippines, Filipino Sign Language (FSL)
has been officially recognized as the national
sign language through Republic Act No. 11106.
This law mandates the use of FSL in education,
government services, media, and public
institutions, affirming the linguistic rights of the
deaf community. Despite this legislative
advancement, communication gaps persist,
particularly due to the limited FSL proficiency
among hearing individuals and the shortage of
qualified interpreters. Current estimates suggest
a ratio of approximately one interpreter for every
1,000 deaf individuals in the country,
highlighting the urgent need for accessible and
scalable communication tools. Many hearing
individuals lack basic knowledge of FSL,
restricting effective interaction in everyday
settings such as schools, workplaces, healthcare
facilities, and public spaces. This gap is further
intensified in rural and underserved areas,
where access to trained interpreters is even
more limited. As a result, deaf individuals
continue to face challenges in achieving
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inclusive communication and equal participation
in society. To address these challenges, this
study proposes SignSaya, a mobile application
designed to provide real-time Filipino Sign
Language interpretation using computer vision
and machine learning technologies. By utilizing
Using smartphone cameras for hand gesture
recognition, the application translates Filipino
Sign Language (FSL) into text and vice versa,
enabling seamless communication between Deaf
and hearing individuals. In addition, the system
serves as a learning tool for beginners by
incorporating features such as an FSL
dictionary, categorized vocabulary, interactive
learning modules, and user-friendly interface
customization. It also integrates Text-to-Speech
(TTS) and Text-to-FSL functionalities to further
enhance two-way communication and
accessibility.

Furthermore, SignSaya includes feedback and
improvement mechanisms that allow users to
report mistranslations, technical issues, and
suggest additional features, contributing to the
continuous development and accuracy of the
system. The application is designed with
usability and accessibility in mind, ensuring
that both Deaf and hearing users can easily
navigate and interact with the platform
regardless of their level of familiarity with sign
language. By combining assistive technology
with educational support, the system not only
facilitates communication but also promotes the
learning and adoption of FSL among a wider
audience.

The system also encourages independent
learning through interactive quizzes, guided sign
demonstrations, and categorized lessons that
help users improve their comprehension and
retention of FSL concepts. Through these
features, learners are provided with a more
engaging and practical learning experience that
supports both academic and real-world
communication needs.

Ultimately, SignSaya aims to bridge the
communication gap between the Deaf and
hearing communities by providing an accessible,
portable, and efficient solution. Beyond
facilitating real-time interaction, the system
empowers users by reducing dependence on
human interpreters and increasing opportunities
for independent communication. By enhancing
communication accessibility and promoting
awareness of FSL, the system contributes to
inclusivity, social integration, and the overall
well-being of the Filipino Deaf community.
Objective of the study

The primary objective of this study was to
develop an efficient and user-friendly Android
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application, “SignSaya: A Mobile Application for

Filipino Sign Language Interpretation Using

Real-Time Gesture Recognition to Aid in Deaf

Communication.” The system aims to facilitate

communication between deaf and hearing

individuals by providing real-time Filipino Sign

Language (FSL) interpretation and interactive

learning tools.

e To gather relevant data and information
from online libraries, articles, journals,
surveys, interviews, and related applications
to support the development of the system.

e To identify and specify the hardware and
software requirements necessary for the
development of the application, including
devices such as desktop computers, laptops,
Android mobile phones, and webcams, and
tools such as Visual Studio Code, Android
Studio, Kotlin, Canva, Firebase, Python,
OpenCV, MediaPipe, TensorFlow, and
Natural Language Toolkit (NLTK).

e To design a mobile application using the
following analysis, diagrams, and design
tools throughout the development process:
Storyboard, Visual Table of Contents
(VTOC), Flowchart, Data Flow Diagram
(DFD), and Gantt Chart to ensure a
structured, organized, and efficient system
design and implementation process.

e To develop a mobile-based Filipino Sign
Language (FSL) application that enhances
communication and learning through real-
time FSL translation, user authentication,
libraries, dictionary modules, and interactive
quizzes such as Gesture Recognition, True
or False, and Paragraph-based activities to
improve users’ understanding, recognition,
and retention of FSL communication skills.

e To test the system using developer testing,
alpha testing, and beta testing to ensure
functionality, usability, and system
performance.

e To deploy the functional system through an
application repository site for distribution
and accessibility testing of the developed
mobile application.

METHODOLOGY

The research employed the Modified Waterfall
Model, a structured yet flexible approach that
allowed iterative refinement at each stage of
development. This methodology ensured
adaptability to user feedback and enabled the
researchers to address challenges effectively
throughout the system development process.
The process began with requirements gathering,
which established the foundation of the system
through literature reviews, related studies,
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surveys, and interviews. Input from potential
users, particularly students and individuals with
interest in Filipino Sign Language (FSL), helped
ensure that the system design was user-
centered and  aligned with  real-world
communication needs.

The system design utilized various tools such as
Storyboards, Visual Table of Contents,
Flowcharts, Data Flow Diagrams, and Gantt
Charts to illustrate the system architecture, user
interface, and workflow processes. These tools
provided clarity in planning and supported
effective project management. For development,
the researchers used Visual Studio Code and
Android Studio as the primary integrated
development environments (IDEs). Technologies
such as Kotlin were used for mobile application
development, while Python, OpenCV, MediaPipe,
and TensorFlow were utilized for implementing
computer vision and machine learning
functionalities. Firebase served as the backend
for database management and real-time data
handling. The system was developed
incrementally, integrating key features such as
real-time FSL translation (FSL-to-Text and Text-
to-FSL), an FSL dictionary, interactive learning
modules, quiz-based assessments, and
Additional functionalities, including text-to-
speech (TTS) and user feedback mechanisms for
mistranslation reporting and word suggestions,
were incorporated to enhance both
communication and learning experiences.
Continuous refinement was carried out based on
testing results and user feedback to ensure
system accuracy, usability, and efficiency.

The researchers conducted alpha testing with IT
experts to identify system errors, bugs, and
performance issues. This was followed by beta
testing involving student respondents, allowing
the system to be evaluated in a real-world usage
environment. Feedback gathered from both
testing phases was used to further improve
system functionality, usability, and overall
performance.

The developed system was evaluated using the
ISO 25010 Software Quality Model, focusing on
Functional Suitability, Performance Efficiency,
Usability, = Compatibility, = Reliability, and
Portability. Descriptive statistical methods,
particularly weighted mean, were used to
analyze the results and determine the level of
user acceptance and system effectiveness.

After deployment, the system was monitored
through user feedback, system performance,
and usability observations. Necessary updates
and improvements were implemented to ensure
the reliability, efficiency, and adaptability of the
application to user needs. The use of the
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Modified Waterfall Model (see Figure 1) provided
a systematic yet flexible framework, enabling the
successful development of SignSaya as an
effective and accessible mobile application for
Filipino Sign Language interpretation and
learning.

Figure 1
Modified Waterfall Model

' Requirement
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/Operation a
. Maintenance
Requirements

The requirements gathering phase for the
system involved a collaborative effort among the
researchers to collect relevant insights necessary
for the development of SignSaya. The process
began with brainstorming sessions and group
discussions to conceptualize the system and
identify its key features. These initial activities
helped establish the overall direction and
functionality of the application.

To further support the development process, the
researchers conducted field visits to gather real-
world data. Surveys were distributed at
Mabalacat Elementary School (MES) and
Mauaque Resettlement High School (MRHS) to
both deaf and hearing students, as well as
teachers, in order to wunderstand their
communication challenges and daily
experiences. In addition, interviews were
conducted with two signing teachers, Ma’am
Gina S. Quiambao from MES and Ma’am
Almeida M. Miclat from MRHS These interviews
provided in-depth insights into the
communication methods, difficulties, and needs
of deaf students within an educational setting.
To supplement the gathered data, the
researchers also reviewed related capstone
projects available at the MCC Library and
explored various online sources, including
academic journals, research studies, and
existing applications focused on sign language
and assistive technologies. This comprehensive
approach ensured that the system design was
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grounded in both theoretical knowledge and
practical user needs. The hardware
requirements for the system included desktop
computers, laptops, Android mobile phones, and
webcams to support development, testing, and
real-time gesture recognition. On the other
hand, the software requirements consisted of
development tools and technologies such as
Visual Studio Code and Android Studio for
coding and application development. Kotlin was
used as the primary programming language for
the Android application, while Python, OpenCV,
MediaPipe, and TensorFlow were utilized for
implementing computer vision and machine
learning functionalities. Firebase was used for
database management and real-time data
handling, while Canva supported the creation of
visual assets.

Figure 2
Modified Visual Table of Contents Diagram

Design

The SignSaya system integrates inputs,
processes, and outputs to create a cohesive and
user-centered mobile application. Inputs include
user requirements, communication needs of deaf
and hearing individuals, and data gathered from
surveys, interviews, related studies, and existing
assistive technology applications. These inputs
focus on understanding real-world
communication barriers, Filipino Sign Language
(FSL) usage, and learning preferences to ensure
that the system is aligned with user needs. The
processes include system requirements analysis,
interface design, and iterative development
phases. These stages involve the integration of
core features such as real-time FSL gesture
recognition, FSL-to-Text and  Text-to-FSL
translation, interactive learning modules, and
user feedback mechanisms. Additional
functionalities such as an FSL dictionary, quiz-
based learning activities, and interface
customization are also incorporated. These
processes ensure that the system is developed in
a structured manner while continuously
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improving through refinement and testing. This
combination of hardware and software, along
with user-centered data collection, ensured a
comprehensive, efficient, and well-informed
development environment for the successful
implementation of the SignSaya system.

Figure 3
Storyboard
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Figure 4
Flowchart
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Development

The development phase of the SignSaya system
involved the use of various analysis tools and
diagrams to guide system creation. Visual Table
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of Contents (see Figure 2), storyboards (see
Figure 3), flowcharts (see Figure 4), and data
flow diagrams were utilized to define system
components, visualize user interaction, organize
system  structure, and support efficient
development and implementation process
forming the foundation of the database design.
The database, managed through Firebase,
securely handles user data, dictionary entries,
feedback  records, and  system-generated
outputs, ensuring data integrity and efficient
real-time access for both Ilearning and
communication functionalities.

Storyboards were created to visually represent
the user interface and application flow, helping
the development team align the system design
with user needs and expectations. These
included wuser-side interactions such as
accessing the FSL dictionary, using real-time
translation  features, navigating learning
modules, and engaging with quiz-based
activities. The storyboard also illustrated key
application flows for both deaf and hearing
users, ensuring clarity in user experience and
system functionality. These visual guides
supported the development of an intuitive and
accessible interface.

The home screen design was carefully planned
to serve as a centralized hub for all system
features. It provides seamless navigation to core
functionalities such as FSL translation, learning
modules, quizzes, and user settings. he
interfaces ensures that users can easily access.
communication and educational tools in a
structured and efficient manner. Accessibility
and simplicity were prioritized to accommodate
both deaf and hearing users, ensuring smooth
interaction with the application.

Visual Studio Code and Android Studio served
as the primary development environments for
the system. The user interface was developed
using Kotlin, while computer vision and machine
learning functionalities were implemented using
Python, OpenCV, MediaPipe, and TensorFlow.
Firebase was used for backend services,
including authentication and real-time database
management. Throughout the development
process, iterative testing and refinement were
conducted to ensure that features function
correctly and meet the communication needs of
users, particularly deaf and hard-of-hearing
individuals.

The final application integrated communication
and learning tools into a single mobile platform,
providing real-time Filipino Sign Language
interpretation and interactive educational
features. The system was designed to enhance
accessibility, improve communication efficiency
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and support the learning of FSL while ensuring
a user-friendly and inclusive experience for all
users accessibility, improve communication
efficiency, and support the learning of FSL while
ensuring a user-friendly and inclusive
experience for all communication efficiency, and
support the learning of FSL while ensuring a
user-friendly and inclusive experience for all
users.

The testing phase of SignSaya was
comprehensive and methodical, employing
multiple testing approaches to ensure
functionality, usability, and user satisfaction.
Alpha and beta testing were conducted as the
primary evaluation stages, allowing iterative
refinement of the system based on feedback.

The study employed purposive sampling, where
participants were intentionally selected based on
their relevance to the research objectives. The
respondents consisted of thirty (30) Deaf and
hearing individuals, who represent the primary
users of the SignSaya application. This ensured
that the evaluation directly reflected the actual
user experience of the system’s Filipino Sign
Language (FSL) features.

During alpha testing, three Information
Technology (IT) experts evaluated the system to
identify bugs, errors, and technical issues. Their
feedback was used to improve system stability,
optimize performance, and refine gesture
recognition accuracy prior to user testing.

Beta testing involved the selected deaf and
hearing participants, who assessed the system
in real usage scenarios. They interacted with key
features such as real-time FSL translation,
dictionary access, and learning modules.
Feedback was collected using structured
questionnaires to evaluate usability,
functionality, and overall user satisfaction.

To assess system quality, the researchers
utilized the ISO 25010 Software Quality Model,
focusing on functional suitability, performance
efficiency, usability, compatibility, reliability,
and portability. The results of the evaluation
indicated a high level of user satisfaction,
confirming that the system effectively supports
communication and learning for both deaf and
hearing users.

The testing process ensured that SignSaya is a
reliable, accessible, and wuser-friendly mobile
application designed to bridge communication
gaps and promote Filipino Sign Language
learning. A 5-point Likert scale was used to
measure user responses across different
evaluation criteria.
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To assess system quality, the researchers
utilized the ISO 25010 Software Quality Model,
focusing on functional suitability, performance
efficiency, wusability, compatibility, reliability,
and portability. The results of the evaluation
indicated a high level of user satisfaction,
confirming that the system effectively supports
communication and learning for both deaf and
hearing users.

The testing process ensured that SignSaya is a
reliable, accessible, and user-friendly mobile
application designed to bridge communication
gaps and promote Filipino Sign Language
learning. Table 1, A 5-point Likert scale was
used to measure user responses across different
evaluation criteria.

Table 1
Likert Scale used by the Researchers
Response Numerical Value Range / Interval Verbal
Categories Interpretation
Strongly Agree 5 421-500 Excellent
Agree 4 321-420 Good
Neutral 3 261-320 Acceptable
Disagree 2 1.81-2.60 Marginal
Strongly Disagree 1 1.00 - 1.80 Poor
Deployment

The system, SignSaya, was deployed as an
Android mobile application, utilizing integrated
development tools and backend services for
efficient operation and management. The
application was developed using Android Studio,
while Firebase was used to handle database
management, user authentication, and real-time
data processing. This setup ensured reliable
system performance and seamless interaction
between application components.

Maintenance

Regular maintenance protocols were established
to ensure SignSaya’s reliability and
effectiveness. Key metrics, such as wuser
feedback, system performance, and gesture
recognition accuracy, were monitored regularly
to promptly identify and address issues. Periodic
updates were implemented to enhance
application functionality, improve translation
accuracy, and resolve system bugs, ensuring
continuous system improvement and long-term
application stability. Users were encouraged to
utilize the feedback feature within the
application to report mistranslations, errors, and
usability concerns. These reports allowed the
researchers to efficiently identify problem areas
and implement necessary improvements. and
corrective actions.
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RESULTS

The alpha test results demonstrated excellent
performance across all evaluated criteria, with
an overall mean score interpreted as “Excellent.”
Functional Suitability, Performance Efficiency,
Usability, = Compatibility, = Reliability, = and
Portability all received high ratings from the IT
experts. These results highlight the system’s
strong functionality, efficiency, and usability, as
well as its reliability and adaptability during the
initial testing phase.

Table 3 presents the summary of the beta test
results, which reflect improvements after
incorporating feedback from the alpha testing
phase. A comprehensive evaluation of the
SignSaya mobile application was conducted
during beta testing, focusing on Functional
Suitability, Performance Efficiency, Usability,
Compatibility, Reliability, and Portability, based
on the ISO 25010 standards. The beta test
involved thirty (30) purposively selected deaf and
hearing participants who interacted with the
system in real-world scenarios.

The beta test results showed strong overall
performance, achieving a grand mean score of
4.31, interpreted as “Excellent.” Usability
obtained the highest rating of 4.50, followed by
Functional Suitability (4.43) and Performance
Efficiency (4.30), indicating that users found the
system easy to use, effective, and responsive.
Compatibility (4.25), Reliability (4.20), and
Portability (4.17) also received positive
evaluations, demonstrating that the system
performs well across different conditions,
although portability was slightly limited due to
restricted device testing.

Overall, the beta test results indicate that the
SignSaya application is highly acceptable to
users, demonstrating strong usability,
functionality, and performance. These findings
confirm that the system is effective in supporting
Filipino Sign Language communication and
learning, and is ready for deployment as an
assistive mobile application.

Overall, the beta test results indicate that the
SignSaya application is highly acceptable to
users, demonstrating strong usability,
functionality, and performance. These findings
confirm that the system is effective in supporting
Filipino Sign Language communication and
learning, and is ready for deployment as an
assistive mobile application.

DISCUSSION

The development of SignSaya: A Mobile
Application for Filipino Sign Language
Interpretation Using Real-Time Gesture
Recognition to Aid in Deaf Communication
aimed to provide an accessible and efficient
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communication tool for both deaf and hearing
individuals. This study sought to address the
communication barriers experienced by the deaf
community by introducing a user-centered
mobile application integrated with real-time
translation and learning features. Specifically,
the study identified the challenges faced by deaf
individuals in everyday communication, as well
as the limited knowledge of Filipino Sign
Language (FSL) among hearing individuals.
Based on these findings, the researchers
designed a system that incorporates essential
features to enhance communication accessibility
and learning. Conducted with selected deaf and
hearing participants, along with insights from
signing teachers, the study ensured that the
system was aligned with real-world
communication needs.

Table 3. Summary of Beta Test Result

15025010 Criteria Mean Score Verbal Interpretation

Functional Smitabihty 443 Excellent
Parformance Efficiancy 430 Excellent
Usability 430 Excellent
Compatibility 425 Excellent
Reliability 420 Excellent
Portability 417 Excellent

Overall Mean Score 431 Excellent

The study concluded that SignSaya successfully
provides an accessible and interactive
communication and learning environment.
Features such as real-time FSL translation,
dictionary access, and learning modules enable
users to communicate more effectively and
improve their understanding of sign language.
The integration of computer vision and machine
learning technologies enhances the system’s
ability to recognize gestures accurately, making
it a practical assistive tool. The application’s
user-friendly interface further supports ease of
use, allowing both deaf and hearing users to
navigate the system efficiently.

The system emphasizes usability, accessibility,
and adaptability, benefiting both primary user
groups. Deaf users are provided with a tool that
supports independent communication, while
hearing users gain access to learning resources
that help them understand and wuse FSL.
Features such as quiz-based learning, user
feedback mechanisms, and interface
customization encourage engagement and
continuous improvement. These functionalities
make the application not only a communication
tool but also an educational platform that
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promotes inclusivity and awareness of sign
language.

Additionally, the system provides opportunities
for further enhancement. Future improvements
may include expanding the FSL dataset to cover
more complex gestures and vocabulary,
improving gesture recognition accuracy under
varying environmental conditions, and
optimizing system performance for lower-end
mobile devices. The inclusion of features such as
offline functionality, multi-language support,
and enhanced voice recognition could further
improve accessibility and usability.

Additionally, the system provides opportunities
for further enhancement. Future improvements
may include expanding the FSL dataset to cover
more complex gestures and vocabulary,
improving gesture recognition accuracy under
varying environmental conditions, and
optimizing system performance for lower-end
mobile devices. The inclusion of features such as
offline functionality, multi-language support,
and enhanced voice recognition could further
improve accessibility and usability.

To further support user engagement, the
application may incorporate advanced features
such as interactive tutorials, progress tracking,
and personalized learning recommendations.
Integrating cloud-based analytics could help
monitor user interaction, system performance,
and learning progress, enabling data-driven
improvements. Adding community-based
features, such as forums or collaborative
learning spaces, may also enhance interaction
between users and promote knowledge sharing.
By addressing these recommendations,
SignSaya can evolve into a more comprehensive,
reliable, and user-friendly assistive technology.
The system has the potential to significantly
contribute to bridging the communication gap
between deaf and hearing individuals, while
promoting inclusivity, accessibility, and the
widespread adoption of Filipino Sign Language
in various social contexts. Furthermore,
continuous enhancement of the application’s
features. learning modules, and translation

ACKNOWLEDGMENT

The successful completion of this capstone
project is the result of the collective support and
guidance of numerous individuals and
institutions. Above all, we offer our deepest
gratitude to Almighty God, who granted us the
strength, wisdom, and perseverance to overcome
the challenges encountered throughout this
academic endeavor.

We extend our heartfelt thanks to Mrs. Dessa
Lyn J. De Castro, our Technical Adviser, and

155



Mrs. Ritchell Z. Escoto, MIT, for their invaluable
guidance, patience, and encouragement. Their
expertise and insights were instrumental in
helping us navigate challenges and refine our
work.

Special thanks are extended to Mrs. Gina S.
Quiambao, SPED teacher at Mabalacat
Elementary School, and Mrs. Almeida M. Miclat,
SPED teacher at Mauaque Resettlement High
School, for granting us permission to conduct
our research and for supporting its focus on
Deaf and hearing individuals. Their
encouragement, guidance, and endorsement
were invaluable to the success of this study.

We are also deeply grateful to our alpha and
beta testers, including IT experts and selected
deaf and hearing participants, whose feedback
significantly contributed to the improvement of
the system’s design, functionality, and usability.
Their active participation and honest evaluation
provided meaningful insights that guided the
enhancement of the SignSaya application.

We would also like to acknowledge the
institutions, researchers, and authors whose
works served as valuable references in the
development of this study. Their contributions to
related literature and technologies helped
strengthen the foundation of this research and
guided its overall direction.

Finally, we extend our sincere appreciation to
our families, friends, and team members for
their unwavering support, motivation, and
understanding throughout the development of
this project. Their encouragement and belief in
our abilities served as our inspiration to
complete this study successfully.

To everyone who contributed, directly or
indirectly, to this achievement, we offer our
heartfelt gratitude. Your support has made this
academic milestone possible.

REFERENCES

Joshua Project. (n.d.). Filipino Deaf in
Philippines.
https:/ /joshuaproject.net/people_groups/1
9007 /RP

Keles, O., Atmaca, F., & Gokgoz, K. (2022).
Effects of age of acquisition and category
size on signed verbal fluency. Language
Acquisition, 29(4), 361-383.
https://doi.org/10.1080/10489223.2021.20
23814

Philippine Federation of the Deaf. (2023, July
31). FSL Act - Philippine Federation of the
Deaf. https:/ /pfdeaf.org/filipino-sign-
language-act/

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Philippine Statistics Authority. (2022, June 10).
Functional difficulty in the Philippines:
Household population five years old and
over (2020 Census of Population and
Housing).
https://psa.gov.ph/content/functional-
difficulty-philippines-household-population-
five-years-old-and-over-2020-census

Pizarro, A. L., Mendoza, I. A., Lo, R., et al.
(2023). What inclusive education means for
d/Deaf learners in the Philippines. Oscar M.
Lopez Center.
https:/ /www.preventionweb.net/publication
/what-inclusive-education-means-d /deaf-
learners-philippines

Shukla, A., Harper, M., Pedersen, E., Goman, A.,
Suen, J. J., Price, C., & Reed, N. S. (2020).
Hearing loss, loneliness, and social isolation:

A systematic review.
https://www.ncbi.nlm.nih.gov/pmc/articles
/PMC8292986/

University of Exeter. (2024, November 14).
Language plays key role in d/Deaf children's
learning. Phys.org.
https://phys.org/news/2024-11-language-
plays-key-role-ddeaf.html

156



VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

StenoCoach: Stenography Learning Management System for

Mabalacat City College

GIECEL IRA D. BARATILLA

FIONA MAE T. CALAGUAS

FRANCESKA NICOLE B. CRUZ

ERIKA M. DAVID

DESSA LYN J. DE CASTRO (Technical Adviser)

ABSTRACT

StenoCoach is a web-based learning management system designed to enhance stenography learning
among Bachelor of Science in Office Administration (BSOA) students of Mabalacat City College. The
platform offers interactive lessons, real-time practice drills, a virtual stenotype keyboard, quizzes,
progress tracking, and digital certificates to support effective skill development. StenoCoach was
developed using the Modified Waterfall Model of the Software Development Life Cycle (SDLC) and
evaluated based on ISO/IEC 25010 standards, including Functional Suitability, Compatibility, Interaction
Capability, Security, Performance Efficiency, and Flexibility. Alpha testing achieved an overall mean score
of 4.93, while beta testing obtained a mean score of 4.78, both interpreted as “Excellent.” The system
aligns with Sustainable Development Goals (SDGs), particularly Quality Education (SDG 4), Decent Work
and Economic Growth (SDG 8), Industry, Innovation, and Infrastructure (SDG 9), and Reduced
Inequalities (SDG 10), by promoting accessible and technology-driven stenography education.

Keywords: Web-Based Learning Management
System, Stenography, Interactive Learning,
Machine Shorthand, Virtual Stenotype
Keyboard, Real-Time Practice

INTRODUCTION

Technology has become an integral part of
everyday life, continuously reshaping how people
communicate, access information, and acquire
new skills. Its rapid advancement has
transformed traditional learning environments
into flexible, digital spaces where knowledge can
be accessed anytime and anywhere.
Communication is now instantaneous,
information is readily available, and learning has
shifted from purely classroom-based instruction
to technology-driven platforms that cater to
diverse learning needs. As expectations for
efficiency, accessibility, and  adaptability
increase, educational institutions are
encouraged to adopt digital solutions that
enhance teaching and learning processes
(Kumar, 2024). Web-based learning platforms
serve as centralized repositories of educational
content, organizing courses into structured
modules and providing tools such as progress
tracking and interactive activities that enrich the
overall learning experience for both students and
instructors (G, 2021).

Stenography remains a vital skill in office
administration, legal documentation,
journalism, and professional transcription,
where speed, accuracy, and real-time recording
are essential. Often referred to as shorthand

writing, stenography enables professionals to
capture spoken information efficiently using
symbols, abbreviations, or machine shorthand
systems. Despite advancements in automated
transcription technologies, stenography
continues to hold relevance due to its precision,
contextual accuracy, and reliability in
professional settings (IWP Academy, 2023). For
Bachelor of Science in Office Administration
(BSOA) students, proficiency in stenography is a
core competency that significantly enhances
employability and  professional readiness.
However, mastering stenography requires
continuous practice, strong motivation, and
access to structured learning tools, which are
often limited in traditional classroom-based
instruction (Valiente, 2022).

In the Philippines, the Commission on Higher
Education (CHED) emphasizes the adoption of
flexible and technology-driven learning
approaches to ensure sustainable and quality
education. Through CHED Memorandum Order
No. 4, Series of 2020, higher education
institutions are encouraged to integrate digital
platforms and innovative teaching strategies to
support student learning beyond conventional
settings (Commission on Higher Education,
2020). At Mabalacat City College (MCC), BSOA
students face challenges in learning stenography
due to limited access to interactive learning
resources, minimal real-time practice
opportunities, and the absence of a dedicated
web-based system for shorthand instruction.
Traditional learning methods such as textbooks
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and face-to-face drills may be time-consuming,
costly, and less adaptable to individual learning
paces, which can hinder skill mastery (Barrios et
al., 2023).
To address these challenges, StenoCoach:
Stenography Learning Management System for
Mabalacat City College was developed as a web-
based platform  designed to modernize
stenography education. The system provides
interactive lessons, real-time practice drills, a
virtual stenotype keyboard, quizzes, progress
tracking, analytics, and digital certification
features that support the development of both
traditional and machine shorthand skills. By
offering a  structured, accessible, and
technology-driven learning environment,
StenoCoach  aims to enhance  student
engagement, improve shorthand proficiency, and
support the academic and professional
preparation of BSOA students.
Through its user-friendly interface and role-
based access for students, instructors, and
administrators, StenoCoach streamlines the
delivery and management of stenography
instruction. It empowers learners by providing
readily available learning materials and
performance monitoring tools, while enabling
instructors to manage courses and evaluate
learning outcomes efficiently. Ultimately, the
implementation of StenoCoach reflects MCC’s
commitment to quality education, innovation,
and inclusive learning, ensuring that
stenography remains a relevant and valuable
skill in the evolving digital and professional
landscape.

Objective of the Study

The general objective of this study was to

develop a web-based platform entitled

“StenoCoach: Stenography Learning

Management System for Mabalacat City College”,

which is designed to enhance stenography

learning through interactive lessons and
tutorials.

In line with this, the study aims to achieve the

following specific objectives:

e To gather information and best practices for
system development by reviewing literature,
studies, and references on e-learning,
interactive = modules, and educational
technology.

e To identify the necessary hardware for
system implementation, includes desktop
and laptop requirements such as processor,
RAM, storage, video RAM, and operating
system. While software requirements consist
of Visual Studio Code, Git, T3 Stack,
TypeScript, React 19, Tailwind CSS,
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PostgreSQL, Prisma ORM, NextAuth.js,
tRPC, Canva, Node.js, and OneDrive.

e To design the StenoCoach system by
applying system analysis and design
methodologies such as flowchart,
storyboard, use case diagram, visual table of
contents, and Gantt chart.

e To develop the StenoCoach system by
combining step-by-step lessons, interactive
practice sessions, and personalized progress
tracking, focusing on both traditional
shorthand foundations and modern machine
shorthand applications.

e To test the StenoCoach system through
Alpha and Beta testing and evaluate its
performance based on ISO 25010 standards,
focusing on functional suitability,
compatibility, interaction capability,
security, performance efficiency, and
flexibility.

e To completely deploy and implement the
system, Vercel was selected as the hosting
site, and stenocoach.xyz was used for the
domain name.

These objectives collectively support the

successful development, evaluation, and

implementation of StenoCoach, ensuring that
the system effectively enhances stenography
learning, improves student engagement, and
contributes to the academic and professional
preparation of BSOA students at Mabalacat City
College.

METHODOLOGY

The Modified Waterfall Model is used for the
development of StenoCoach because it follows a
structured and sequential approach, ensuring
each phase is completed before the next begins.
The system development consists of requirement
gathering, design, implementation, testing, and
operation & maintenance. Each phase will be
carefully carried out to create a reliable and
efficient stenography learning platform.
Requirements Gathering

The researchers identified the functional and
technical requirements for developing
StenoCoach: Stenography Learning Management
System for Mabalacat City College by reviewing
related literature, previous studies, and existing
web-based learning platforms. Consultations
were conducted with the technical adviser,
stenography instructors, and IT experts to
ensure alignment with the needs of BSOA
students. The gathered information guided the
definition of system objectives, scope, and core
features. Hardware and software requirements
were also identified, including desktop/laptop
specifications and development tools such as
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Visual Studio Code, Git, T3 Stack, PostgreSQL,
and Canva.

Figure 1
Modified Waterfall Model

Figure 2
Use Case Diagram

StanoCoach Use Case Diagram
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Design

The system design focused on organizing
learning content and user interaction in a
structured and intuitive manner. Flowcharts,
storyboards, use case diagrams (see Figure 2), a
visual table of contents (see Figure 3), and a
Gantt chart were developed to illustrate system
processes, user navigation, and project
timelines. The interface was designed to be
responsive, user-friendly, and suitable for
students, instructors, administrators, and
public users. Emphasis was placed on clarity of
lessons, logical progression of modules, and
accessibility across devices.

Implementation
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StenoCoach was developed as a web-based
platform using the T3 Stack, integrating
TypeScript, React 19, Tailwind CSS, tRPC,
NextAuth.js, Prisma ORM, and PostgreSQL. The
implementation included interactive lessons,
virtual stenotype keyboard practice, quizzes,
progress tracking, certificates, and role-based
access control. The system was hosted on Vercel
with a secured domain to ensure availability,
performance efficiency, and safe data handling.

Figure 3
Visual Table of Contents

Visual Table of Contants Diagram - User

Visual Table of Contents Diagram - Admin
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The system underwent Alpha and Beta testing
based on the ISO/IEC 25010 Software Product
Quality Model. Evaluation focused on functional
suitability, compatibility, interaction capability,
security, performance efficiency, and flexibility.
Alpha testing was conducted by IT experts to
identify technical issues, while beta testing
involved actual users to validate usability and
learning effectiveness. Feedback from both
phases was used to refine system features and
performance.
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Sampling Method

The study employed purposive sampling to
select respondents relevant to the system
evaluation.  Alpha  testers consisted of
Information Technology experts, while beta
testers included BSOA students, stenography
experts, and selected external wusers. This
method ensured that participants had sufficient
experience and knowledge to assess the system’s
quality and functionality.

Instrumentation

A researcher-developed survey questionnaire
anchored on ISO/IEC 25010 quality criteria was
used as the primary research instrument. The
questionnaire measured system performance in
terms of functionality, compatibility, interaction
capability, security, flexibility, and efficiency.
The same instrument was used for both alpha
and beta testing to maintain consistency in
evaluation.

Ethical Consideration

Ethical standards were strictly observed
throughout the study. Participation was
voluntary, and respondents were informed of the
purpose of the research. Data privacy and
confidentiality were ensured, and all collected
information was wused solely for academic
evaluation and system improvement. No
personal data were disclosed or misused during
the research process.

Questionnaire Administration

The survey questionnaires were administered
after the respondents had sufficient time to
explore and use the StenoCoach system. Clear
instructions were provided to ensure accurate
and honest responses. Alpha testing
questionnaires were given to three (3) IT experts,
while beta testing questionnaires were
distributed to thirty (30) beta testers, consisting
of BSOA students, stenography experts, and
external users during the scheduled testing
period.

Data Gathering

Data were gathered through the collection of
completed alpha and beta testing
questionnaires. Alpha testing was conducted on
September 30, 2025, while beta testing started
on October 2, 2025, involving a total of thirty
(30) respondents. Responses were compiled,
checked for completeness, and prepared for
analysis.

Data Analysis

The study utilized descriptive statistical methods
to analyze the collected data. Mean scores were
computed to determine the overall evaluation of
the system per quality criterion. Table 1, A five-
point Likert scale was used to interpret the
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results, translating numerical values into verbal
descriptions such as Excellent and Very Good.

Table 1
The 5-point Likert Scale — level of agreement
Response Numerical Range / Verbal
Categories Value Interval Interpretation
Strongly Agree 5 4.21 - 5.00 Excellent
Agree 4 3.41-4.20 Very Good
Neutral 3 2.61-3.40 Acceptable
Disagree 2 1.81 -2.60 Marginal
Strongly Disagree 1 1.00 - 1.80 Poor

Operation & Maintenance

After successful testing and refinement,
StenoCoach was deployed through Vercel for
public and institutional access. Operation
includes continuous monitoring of system
performance, wuser activity, and security.
Maintenance involves regular updates, bug fixes,
and content enhancements to ensure long-term
reliability, usability, and alignment with
instructional needs.

RESULTS

Alpha testing for StenoCoach: Stenography
Learning Management System for Mabalacat
City College was conducted on September 30,
2025, and involved three (3) Information
Technology experts. The evaluation focused on
verifying system stability, correctness of
functions, and technicalities before exposing the
platform to real end-users. During this phase,
the experts examined the core modules,
including lesson delivery, practice tools, quizzes,
progress tracking, and user management. Minor
technical concerns were identified and
documented, which served as the basis for
system refinement prior to beta testing.

Table 2
Overall Evaluation Results - Alpha Test

ISO25010 Criteria Mean Score Inte:"::::: tion
Functional Suitability 4.95 Excellent
Compatibility 4.88 Excellent
Interaction Capability 491 Excellent
Security 4.96 Excellent
Performance Efficiency 4.94 Excellent
Flexibility 4.94 Excellent
Overall Mean Score 4.93 Excellent
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In the Alpha Test (see Table 2), StenoCoach
demonstrated exceptional system quality,
beginning with the highest-rated criterion,
Security (4.96), which reflects users’ strong
confidence in the platform’s ability to protect
personal data and provide secure access
throughout their use of the system. This was
closely followed by Functional Suitability (4.95),
showing that the platform’s lessons, drills, and
learning components performed their intended
functions with accuracy and reliability. Equally
impressive was the system’s Performance
Efficiency (4.94), as users experienced fast
loading times, smooth processing, and stable
operation during all learning activities. The same
high standard was evident in the platform’s
Flexibility (4.94), confirming that StenoCoach
accommodated diverse learning paces and
allowed learners to revisit modules and practice
drills as needed. The system’s Interaction
Capability (4.91) also received an excellent
rating, indicating that users found the interface
intuitive and responsive, enabling meaningful
engagement  with  instructional  content.
Meanwhile, Compatibility (4.88) maintained a
strong score, demonstrating that the system
operated well across a variety of devices and
browsers with minimal technical issues.
Concluding these results, the overall mean score
of 4.93 affirms that StenoCoach performed with
remarkable consistency, meeting all ISO25010
criteria at an excellent level and showcasing its
readiness for continued evaluation.

Table 3
Overall Evaluation Results - Beta Test
IS025010 Criteria Mean Score Verbal .
Interpretation
Functional Suitability 4.83 Excellent
Compatibility 4.68 Excellent
Interaction Capability 4.81 Excellent
Security 4.81 Excellent
Performance Efficiency 4.73 Excellent
Flexibility 4.85 Excellent
Overall Mean Score 4.78 Excellent

Following the incorporation of the alpha test
feedback, beta testing was conducted starting
October 2, 2025, involving a total of thirty (30)
respondents composed of BSOA students,
stenography experts, and selected external
users. This phase aimed to assess the system’s
effectiveness in a real learning environment,
emphasizing usability, clarity of content, and
overall learning experience.
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The Beta Test (see Table 3) similarly revealed
strong performance across all ISO25010 criteria,
beginning with the highest-rated aspect,
Flexibility = (4.85), which indicates that
StenoCoach continued to support varied
learning styles, pacing, and user preferences
even under broader real-world usage conditions.
Next, Functional Suitability (4.83) maintained an
excellent rating, showing that the system
reliably delivered its intended functions and
supported stenography learning effectively. Both
Interaction Capability (4.81) and Security (4.81)
shared the next highest ratings, demonstrating
that wusers experienced clear, responsive
interactions while also feeling secure with how
the system managed their data and access. The
platform’s Performance Efficiency (4.73)
remained excellent despite being slightly lower
than other criteria, suggesting that while some
users experienced minor delays, overall system
responsiveness and stability were still highly
satisfactory. Meanwhile, Compatibility (4.68)
received the lowest mean score in the Beta Test
but still maintained an excellent interpretation,
showing that although slight inconsistencies
were observed across devices, the platform
remained largely accessible and functional for
users. Ending the evaluation, the overall mean
score of 4.78 confirms that StenoCoach
continued to  deliver excellent system
performance even when tested by a more diverse
group, validating its effectiveness, reliability, and
readiness for wider deployment.

To further illustrate system improvement and
consistency, a comparison between the Alpha
and Beta Test results was prepared (see Table
4).

Table 4
Overall Evaluation Results - Alpha and Beta
Test

Mean Mean
ISO 25010 Score | Verbal  gscore Verbal
se s nterpretation Interpretation
Criteria (Alpha (Alpha Test) (Beta (Beta Test)
Test) Test)
Functional
Suitability 4.95 Excellent 4.83 Excellent
Compatibility 4.88 Excellent 4.68 Excellent
InteracF i'on 491 Excellent 4.81 Excellent
Capability
Security 4.96 Excellent 4.81 Excellent
Perfoqnance 4.94 Excellent 4.73 Excellent
Efficiency
Flexibility 4.94 Excellent 4.85 Excellent
Overall 4.93 Excellent 4.78 Excellent

Mean Score

The Functional Suitability scores were excellent
for both testing phases, with the alpha test
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achieving an impressive score of 4.95, while the
beta test received a slightly lower but still
outstanding score of 4.83, reflecting the system's
strong functionality throughout the evaluation.
Compatibility scores were strong in both phases,
with the alpha test scoring 4.88 and the beta
test scoring slightly lower at 4.68, demonstrating
consistent compatibility performance throughout
the evaluation. Interaction Capability scores
were excellent in both the alpha and beta tests,
with the alpha phase receiving a score of 4.91
and the beta phase slightly lower at 4.81,
indicating a consistently user-friendly
experience throughout the evaluation. Security
scores were outstanding in both the alpha and
beta phases, with the alpha test achieving a
near-perfect score of 4.96 and the beta test
receiving a strong score of 4.81, reflecting the
platform's reliable security measures across
evaluations. Performance Efficiency scores were
excellent in both testing phases, with the alpha
test scoring 4.94 and the beta test slightly lower
at 4.73, demonstrating strong and consistent
system performance throughout the evaluation.
Flexibility scores were excellent during both
testing phases, with the alpha test scoring 4.94
and the beta test improving slightly to 4.85,
demonstrating the system’s strong adaptability
across different environments and platforms.
The overall mean score slightly decreased from
4.93 in the alpha test to 4.78 in the beta test,
with both scores still verbally interpreted as
"Excellent," demonstrating the platform's strong
performance and continued compliance with ISO
25010 standards.

DISCUSSION

The study entitled StenoCoach: Stenography
Learning Management System for Mabalacat
City College aimed to design, develop, and
evaluate a digital learning platform that
enhances stenography education for BSOA
students. The development began with an
extensive review of literature, existing e-learning
systems, interactive learning strategies, and
modern educational technologies to determine
the essential features and best practices needed
for the system. Through this process, the
researchers identified the system’s hardware
and software requirements, ensuring that
StenoCoach could operate efficiently on
standard desktop and laptop specifications. The
planning phase also involved applying system
analysis and design methodologies, such as
flowcharts, storyboards, use case diagrams, a
visual table of contents, and a Gantt chart,
which guided the structure and workflow of the
platform.
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The development of StenoCoach integrated
structured lessons, interactive practice
exercises, and personalized progress tracking,
designed to strengthen students’ foundational
shorthand skills and introduce modern machine
shorthand applications. The system’s interface
was crafted to be user-friendly, intuitive, and
engaging, promoting independent learning and
consistent practice. The system underwent
Alpha testing by IT experts and Beta testing by
target users to assess its quality based on ISO
25010 criteria. The Alpha test achieved an
overall mean score of 4.93, while the Beta test
obtained 4.78, both rated as Excellent. These
results confirm that StenoCoach met ISO 25010
quality standards, demonstrating reliable,
secure, compatible, and efficient performance,
with minor score variations reflecting real-world
user perspectives.

After testing, StenoCoach was deployed online
via Vercel with stenocoach.xyz as its official
domain, ensuring stable performance and
accessibility. The results confirm that the
system met its objectives by providing a
functional and accessible learning platform that
supports stenography education at Mabalacat
City College.
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ABSTRACT

In Cuayan, Angeles City, tricycles remain one of the primary modes of transportation managed by the
Cuayan Tricycle Operators and Drivers Association (TODA). Despite their importance, passengers often
experience challenges such as difficulty locating available tricycles, fare disputes, inconsistent pricing,
and limited access to transportation information. To address these issues, this study developed
TrikeCuayan: A Tricycle Navigation and Booking System for Cuayan TODA, a mobile-based platform
designed to provide tricycle booking, route navigation, fare estimation, and communication between
passengers and drivers. The system was developed using the Modified Waterfall Model and utilized
Flutter, Firebase, Dart, Google Maps API, Android Studio, Visual Studio Code, and Vercel as development
tools. The application was evaluated through Alpha and Beta Testing using the ISO 25010 Software
Quality Model. Three IT experts participated in Alpha Testing, while fifteen (15) passengers and fifteen (15)
TODA drivers participated in Beta Testing. Evaluation results revealed high levels of user satisfaction,
obtaining overall mean scores of 4.71 for Alpha Testing, 4.71 from passengers, and 4.74 from drivers.
Findings indicated that the system effectively improved booking convenience, fare transparency,
communication, and transportation efficiency within the Cuayan community. The study concluded that
TrikeCuayan is a reliable, user-friendly, and sustainable transportation solution that supports
community mobility and aligns with Sustainable Development Goal 11: Sustainable Cities and
Communities.

Keywords: Tricycle Booking System, Fare
Estimation, GPS Navigation, Mobile Application
Transportation Management

INTRODUCTION

Transportation plays a vital role in the daily lives
of people by providing access to workplaces,
schools, healthcare facilities, and other essential
services. In Cuayan, Angeles City, tricycles serve
as one of the primary modes of transportation
for residents and visitors. However, commuters
often encounter challenges such as difficulty
locating available tricycles, fare disputes,
inconsistent pricing, and limited access to
transportation information. These issues can
result in inconvenience for passengers and
operational inefficiencies for drivers. Studies
have shown that fare transparency and service
reliability are among the most important factors
affecting passenger satisfaction in local
transportation services (Ong et al., 2023).
Although various ride-hailing and transportation
applications have been developed to improve
mobility and fare transparency, most are
designed for large-scale transportation networks
and may not adequately address the specific
needs of local tricycle operations. Existing

studies have explored GPS-based fare estimation
and mobile transportation systems; however,
there remains a need for a localized platform
that supports booking, navigation, and fare
estimation specifically for tricycle services within
local communities (Ulay et al., 2025).

In particular, Cuayan, one of the active
barangays in Angeles City, relies heavily on its
local tricycle operators under the Cuayan
Tricycle Operators and Drivers’ Association
(TODA) to meet the daily transportation needs of
residents and visitors. However, despite being a
daily necessity, commuting by tricycle is not
without its challenges. One of the most common
issues faced by passengers is the lack of a
standardized and transparent fare system. Fare
disputes frequently occur, particularly among
those wunfamiliar with local rates such as
tourists, new residents, or even locals traveling
outside their usual routes. Without a centralized
fare reference or digital tool, commuters are
often left guessing or negotiating fares, which
sometimes leads to overpricing, especially during
peak hours or bad weather conditions.

To address this gap, the researchers developed
TrikeCuayan: A Tricycle Navigation and Booking
System for Cuayan TODA, a mobile-based
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application that integrates ride booking, route
navigation, fare estimation, and communication
features into a single platform. The system aims
to improve transportation accessibility, promote
fare transparency, enhance operational
efficiency, and provide a more convenient
commuting experience for both passengers and
drivers. By utilizing GPS technology and mobile-
based services, the system offers a practical
solution to the transportation challenges
experienced within the Cuayan community

(Team, 2020).

Objective of the Study

The primary objective of this study was to

develop a smart and wuser-friendly fare

estimation system for tricycle commuters under

Cuayan TODA in Angeles City. In line with this,

the study aimed to achieve the following specific

objectives:

e To gather scholarly and published literature
from related literatures, data gathering, and
brainstorming,

e To identify the necessary hardware and
software requirements for developing the
mobile application system, utilizing a
software stack comprising Android studio,
flutter, firebase, vercel, VS code, and dart

e To design the software by employing various
modeling and analysis tools, including
storyboards, use case diagrams, gantt
charts, flowcharts and wireframes.

e To create and develop the system with
features such as User registration and login
for passengers and tricycle drivers, Driver
and passenger profile management, Real-
time tricycle booking and ride request
functionality, GPS-based location tracking
and route navigation, Fare estimation and
trip information display, Booking status
updates and notifications, Ride history and
transaction records, Emergency contact and
safety features, Administrative dashboard
for monitoring and managing system
operations.

e To test the system through alpha and beta
testing phases.

e To evaluate the system's performance based
on ISO 25010 criteria: Functional
Suitability, Compatibility, Interaction
Capability, Security, and Flexibility.

e To deploy and implement the system for
community use

Each specific objective interconnect to support

the successful development, deployment, and

operation of the TrikeCuayan application.
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METHODOLOGY

The research employed the Modified Waterfall
Model, a structured yet flexible approach that
facilitated iterative refinements at each
development stage (See Figure 1). This
methodology provided systematic development
processes while allowing adaptability to user
feedback and challenges, ensuring quality,
consistency, and maintainability of the system.

Figurel
The Modified Waterfall Model
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The researchers analyzed the essential hardware
and software components required for the
development and deployment of TrikeCuayan
application. The development of the system was
carried out using a mid-range computer capable
of running programming tools, database servers,
and web development environments. The device
used features the following specifications: The
researchers used a device with an AMD Ryzen 3
as processor, which provided enough power for
coding, testing, and running the system. It also
had 8 GB of RAM, allowing smooth multitasking
while working with the development tools. A 119
GB SSD was used to store the project files and
relied on AMD Radeon integrated graphics, for
designing the interface and performing visual
tests of the application.

Design

During the designing phase of TrikeCuayan,
researchers came to concentrate on system
design and also to understand how users would
use the app. Storyboards were devised in order
to visualize the steps involved for both passenger
and driver users: reserving their ride, checking a
driver’s availability, and confirming a pickup.
Use Case Diagrams were also constructed to
describe the various system functions and user
roles. These design tools assisted them in
defining clearly how the system should function,
and that all its features were truly made for the
Cuayan TODA community.

The smart application utilized a client-server
architecture in which the mobile application
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(client) communicates with a backend server to
support real-time fare estimation and data
management. The mobile application, developed
by the project’s developers, offered a user-
friendly interface that enabled commuters to
compute fare estimates based on distance and,
when necessary, time-based variables.

On the backend, the server, also designed and
configured by the developers, handled core
system operations, including the storage of
tricycle driver profiles, commuter data, and fare
information. It also performed the
implementation of fare calculation algorithms
and managed the communication processes
between the mobile app and registered tricycle
drivers.

Figure 2
Storyboard

Figure 3
Wireframes
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Figure 4
Use Case Diagrams

Ing Trike Cullyan na: A Tricycle Navigation
and Booking System for Cuayan

Figure 6
Gantt Chart

Gantt Chart

Development

The researchers were able to build the system
step by step and coordinate their activities
smoothly because of the design and planning
tools they employed in the implementation of
TrikeCuayan.

The Storyboard was an important in showing the
way users would go through the application. The
whole process from requesting a tricycle ride to
getting the driver confirmed was shown on a
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sequence of screens. This helped the researchers
to create a user experience that was clear and
easy to use.

Figure 7
Registration Page
a3~ ATC. ®
< Register
B Create Account
Welcome Back!

First Name

o «
Sign In Phane Number
Donit have

Complete Address.

48 0~ ATCLE

Upload Picture

Tricycle

The researchers also made Wireframes for each
screen showing where buttons, menus, and
content would be placed. The use of Wireframes
made the team prioritize the structure and the
usability before coming up with the final color,
icons, or designer elements. As a result, the app
could still have a simple and well-organized
interface  during the whole process of
development.

A Use Case Diagram gave the system's different
users, such as passengers, drivers, and the
TODA office their rights, and defined what
actions each user can perform. The diagram was
a helper to the developers in realizing the
system's really core functions like sending
booking requests, accepting rides, and viewing
trip details.

The researchers created a Gantt Chart to
oversee the project schedule. This tool was
dividing the project into phases such as design,
coding, testing, and system refinement. It was
beneficial to the team in terms of monitoring
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project status, controlling time limits, and
keeping the project on time. These tools helped
the researchers a lot in terms of the orderly and
structured development of TrikeCuayan, besides
being efficient.

Figure 8

Dashboard
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TESTING

The developed system underwent evaluation
following an initial assessment during the
testing phase. The researchers employed
multiple testing methods, including unit testing,
integration testing, system testing, as well as
alpha and beta testing, to ensure the accuracy
and reliability of the application. Prior to
deploying the system for actual use, the validity
of the research questionnaire was also examined
to confirm its suitability for data collection. The
procedures for gathering, analyzing, and
processing data along with the sampling
methods and research instruments utilized were
thoroughly addressed to guarantee the
credibility and integrity of the study’s findings.
To ensure a structured evaluation, the
researchers conducted Alpha Testing with three
Information Technology (IT) experts who
reviewed the system’s technical functions,
identified bugs, and assessed its adherence to
software quality standards. Their
recommendations guided the refinement of the
system prior to user-level evaluation. For Beta
Testing, the researchers collaborated with 15
Cuayan TODA drivers and 15 tricycle
passengers, all belonging to the target user
group. These respondents were selected based
on their active participation in daily tricycle
operations and commuting activities within the
Cuayan TODA area.
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This combination of expert evaluators and actual
system users strengthened the validity and
reliability of the study’s findings. By selecting
participants through homogeneous purposive
sampling, the researchers ensured that the
system was assessed by individuals who shared
similar traits, experiences, and familiarity with
the operational context, resulting in highly
relevant, credible, and meaningful evaluation
outcomes

Following the testing phases, a quantitative
descriptive research method was employed to
objectively evaluate the system's quality and
performance. A structured survey questionnaire
was created based on the ISO 25010 software
quality product model, which evaluated critical
attributes such as Functional Suitability,
Compatibility, Interaction Capability, Security,
and Flexibility. The results were statistically
analyzed using a 5-point Likert scale to describe
the overall quality level of the system (see Table
1).

Table 1

Likert Scale used by the Researchers
Response Num erical Range Verbal
Categories Value Interval Interpretation
Strongly Agree 5 4.21 -5.00 Excellent
Agree 4 3.41-4.20 Good
Neutral 3 241 -3.20 Acceptable
Disagree 2 1.81 -2.60 Marginal
Strongly 1 1.00-18 Poor
Disagree

Operation and Maintenance

The developed system was successfully deployed
and made accessible through mobile application
platforms for both passengers and drivers. The
capstone project consists of two separate mobile
applications: the Passenger Application and the
Driver Application. These applications are
available for download through APKPure using
the following links. The User Application can be
accessed at
https:/ /apkpure.com/trikecuayan/com.mcc.rid

eatrike_passenger, while the Driver Application

can be accessed at
https:/ /apkpure.com/p/com.mcc.rideatrike_dri
ver. After the verification phase, the

maintenance phase was initiated. The system
was deployed to its designated server, The
researchers continued to monitor its overall
performance. Key indicators such as user
feedback, system usage patterns, and
operational performance data were regularly
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reviewed to ensure the system’s reliability,
stability, and effectiveness.

RESULTS

The Alpha Testing phase was conducted to
evaluate the initial functionality, usability, and
overall performance of TrikeCuayan using the
ISO 25010 Software Quality Model. Three (3) IT
experts tested the early version of the system
and rated its performance based on five key
criteria: Functional Suitability, Compatibility,
Interaction Capability, Security, and Flexibility
and demonstrated excellent performance across
all criteria.

Table 2
Summary of Alpha Test Results
ISO 25010 C1'itel‘ia| Mean Score  Verbal
(Alpha Test) Interpretation

Functional Suitability 4.80 Excellent
Compatibility 4.53 Excellent
Interaction Capability 4.60 Excellent
Security 4.89 Excellent
Flexibility 4.75 Excellent
Overall Mean Score 471 Excellent

Based on the results of the Alpha Test (see Table
2) it shows that the system performed excellently
across all criteria. Functional Suitability rated
by the alpha testers with a total of 4.80,
indicating that the system’s features are
complete, accurate, and meet the intended
requirements. Compatibility garnered a total of
4.53 and has the lowest rating but still means
the system works across different devices that is
used during testing.

For Interaction Capability, the system gathered a
score of 4.60, means that users found the
interface easy to wunderstand and navigate.
Security scored the highest with 4.89, showing
that users strongly agreed that the system
provides safe and protected access to
information. Meanwhile, Flexibility was rated
with a total of 4.75, indicating that users found
the system adaptable and able to accommodate
different usage scenarios.

The overall mean score for the Alpha Test is
4.71, interpreted as Excellent. This result
demonstrates that the early version of
TrikeCuayan successfully met user expectations
and aligned with the ISO 25010 standards for
software quality.

The results for 15 Cuayan TODA drivers show
that the system performed very well across all
ISO 25010 criteria. Functional Suitability scored
4.72, indicating that the system met the
intended functions of navigation and booking.

168



Compatibility received 4.71, showing that the
system worked smoothly across different
devices. Interaction Capability scored 4.75,
reflecting that the interface was easy to use and
responsive. Security  was rated 4.71,
demonstrating that the drivers felt their data
and transactions were safe. Flexibility scored the
highest at 4.80, indicating that the system can
adapt well to different usage scenarios. The total
mean score for the drivers’ evaluation was 4.74
(Strongly Agree), showing that the drivers were
satisfied with the performance, usability, and
reliability of TrikeCuayan. Meanwhile the results
for 15 passengers show that the system was
effective and user-friendly.

Table 3
Summary of Beta Test Results

Beta Testing Results (Passenger)

ISO 25010 Criteria Mean Score Verbal Interpretation
(Beta Test) for
Passengers

Functional Suitability 71 Excellent

Compatibility 469 Excellent

Interaction Capability 470 Excellent

Security 4.61 Excellent

Flexibility 484 Excellent

Overall Mean Score 471 Excellent

Beta Testing Results (Driver)

ISO 25010 Criteria Mean Score (Beta Verbal

Test) for Cuayan

Tg]; An]l)"-v iy Interpretation
Functional Suitability a7 Excellent
Compatibility 471 Excellent
Interaction Capability 475 Excellent
Security 471 Excellent
Flexibility 4.80 Excellent
Overall Mean Score Excellent

4.74

Functional Suitability received a mean score of
4.71, showing that the app met the intended
functions for booking and navigation.
Compatibility scored 4.69, means smooth
operation across different devices. Interaction
Capability was rated 4.70, shows that
passengers found the interface easy to use.
Security received 4.61, showing that passengers
felt their personal data and booking information
were safe. Flexibility scored the highest at 4.84,
demonstrating that the system can adapt to
different user needs and situations.
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The total mean score for passengers was 4.71
(Excellent), means that they were satisfied with
the performance, usability, and reliability of
TrikeCuayan.

DISCUSSION

The results indicate that TrikeCuayan
consistently performed well across all ISO 25010
criteria. Functional Suitability received slightly
higher ratings during Alpha Testing 4.80
compared to Beta Testing for passengers 4.71
and drivers 4.72, reflecting that while the system
met the intended functions internally, actual
users also considered it highly functional for
practical use. The overall mean scores are quite
high and it shows that TrikeCuayan is a reliable,
user-friendly, and well-received system. The
differences between Alpha and Beta Testing
highlight that actual user generally think that
the system is feasible and would be effective in a
real-world environment.

Based on the previous findings, the researchers
concluded that the research objectives were fully
met. TrikeCuayan effectively improved the
traditional tricycle booking system. The platform
streamlined the process of booking rides and
navigating routes, reducing waiting times for
passengers and improving operational efficiency
for TODA drivers.

The system met the functional and quality
requirements of its users. Both drivers and
passengers rated the platform highly in terms of
functionality, usability, security, compatibility,
interaction, and flexibility, confirming that the
system fulfilled its intended purposes.
TrikeCuayan is user-friendly and accessible. The
interface was perceived as intuitive and easy to
navigate by both passengers and drivers,
allowing users to efficiently request and manage
rides without difficulty.

The system enhanced security and reliability.
Personal and ride-related data were adequately
protected, and the platform  operated
consistently without major errors, ensuring trust
and dependability for users.

The platform was adaptable to different user
needs and scenarios. It accommodated variable
pickup locations, adjusts routes as needed, and
functions effectively across devices,
demonstrating flexibility for practical, real-world
use.

With all the evidences present on the study the
researchers therefore concluded that the overall
objective of the study was met. TrikeCuayan
provides a practical, reliable, solution that
improves tricycle operations in Cuayan. It
supports both TODA drivers and passengers by
offering a secure, convenient, and efficient
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platform for ride booking and navigation, while
demonstrating potential for further
enhancements and scalability.

To further enhance the application, advanced
features could be incorporated such as,
integrating digital payment methods such as
GCash, PayMaya, or credit/debit cards to
improve passenger convenience and driver
transactions. Consider extending the pickup
radius if TODA regulations allow, to serve more
passengers while ensuring fairness for drivers.
Provide dashboards for TODA administrators to
monitor driver activity, peak hours, and service
efficiency for better management. Offer training
sessions for TODA drivers and passengers to
maximize use of the system’s features and
improve service efficiency. Incorporate an in-app
feedback system to allow users to suggest
improvements and report issues, ensuring
continuous system enhancement. Develop a Lite
Version of TrikeCuayan to accommodate users
with low-end devices or limited internet
connectivity. By addressing these
recommendations, TrikeCuayan can evolve into
a more comprehensive, secure, and user-friendly
application that continues to meet the needs of
the Cuayan community.
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ABSTRACT

The study developed the Visondyna Job Board, a web-based job application and job listing management
system for Visondyna Manpower General Services. It was designed to address limited online job visibility,
manual applicant tracking, fragmented records, and slow communication with job seekers. Built using
Next.js, Prisma, PostgreSQL, and shadcn/ui, the system integrates user authentication, applicant
profiling, job posting and status management, work experience and skill-based recommendations, digital
application forms, data export, visualization tools, HR direct messaging, and in-app and email
notifications. The system design was guided by storyboards, system flowcharts, functional decomposition
diagrams, entity-relationship diagrams, use case diagrams, and a Gantt chart, and was developed using
the Agile Scrum approach. It was tested through alpha testing with three IT experts and beta testing with
ten admin/HR users and twenty job-seeker users. Evaluation used ISO/IEC 25010-based survey
instruments focusing on Functional Suitability, Interaction Capability, Flexibility, and Security. Alpha
testing obtained an overall weighted mean of 3.73 (Very Good), while beta testing produced Excellent
results, with weighted means of 4.32 for admin/HR users and 4.49 for job-seeker users. The findings
show that the system performed well in technical validation and achieved stronger user acceptance after
revisions. By digitizing key recruitment processes while remaining compatible with Visondyna’s semi-
digital operations, the system improves application tracking, reduces administrative workload, enhances
communication, and strengthens applicant engagement. It also provides a practical model for manpower
agencies and supports more efficient labor matching aligned with Sustainable Development Goal 9.

Keywords: Web-Based Hiring System, office tarpaulins, paper submissions,
Manpower Solutions, Job Board, Applicant spreadsheets, and individual phone, text, and
Tracking, Recruitment Management, Agile email follow-ups. Although this semi-digital
Scrum workflow supported current operations, it

limited consistent job visibility, centralized
INTRODUCTION applicant tracking, and timely communication

Manpower solutions are essential in connecting
organizations with workers for temporary,
project-based, or long-term positions. As labor
demand changes quickly, agencies need
recruitment systems that make job openings
visible, organize applicant data, and speed up
communication. Studies on web-based
recruitment systems show that digital platforms
can improve applicant tracking, record
management, and hiring efficiency compared
with manual or semi-digital processes [1]. The
continuing need for better labor-market
coordination also highlights the value of
structured digital manpower solutions [2][4].

Visondyna Manpower General Services,
established in 2003 and based in Mabalacat
City, Pampanga, provides staffing services for
manufacturing, retail, electronics, janitorial,
hospitality, clerical, and labor-related positions.
Consultations with the agency showed that
recruitment still depended on Facebook posts,

with job seekers.

Stakeholder interviews  identified several
operational problems: job openings lacked a
dedicated online space, applicant information
was stored across paper folders and
spreadsheets, and there was no centralized
mechanism for receiving online applications,
monitoring applicant progress, or sending timely
notifications. These issues increased staff
workload, delayed responses to applicants, and
made it more difficult for the agency to respond
quickly to client manpower requests.

To address these challenges, the study
developed the Visondyna Job Board as a web-
based hiring system. The platform was designed
to centralize recruitment data and support both
administrative staff and applicants through
features such as user authentication, applicant
profiles, job listings, application forms, work
experience, and skill-based recommendations,
applicant status tracking, notifications, HR
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direct messaging, dashboards, and data export.

The system was intended to complement rather

than replace Visondyna's semi-digital process by

digitizing critical recruitment tasks while
preserving selected offline steps.

The study also draws from the strengths of

manpower and recruitment platforms that use

online job boards, applicant portals, and digital
submission processes to improve access and
organization [3][5]. Within this context, the

Visondyna Job Board was designed as a

localized, manpower-focused solution that

addresses recruitment visibility, applicant
management, and communication in a single
platform.

Objective of the Study

The general objective of this study was to design

and develop the "Visondyna Job Board: Web-

Based Hiring System for Manpower Solutions"

for Visondyna Manpower General Services.

Specifically, the study aimed to:

e To gather and analyze information on
manpower solutions and applicant and job
listing management systems from reputable
sources, including stakeholder interviews,
scholarly articles, published books, and
previous capstone projects.

e To design the developed system using
analysis and modeling tools such as a
system flowchart, storyboard, functional
decomposition diagram, entity-relationship
diagram, use case diagram, and Gantt chart.

e To develop the web-based system by
implementing the designed modules and
features, including user management and
authentication, applicant profiles, account
suspension and ban mechanisms, job board,
job application form, work experience and
skill-based recommendation system, job
listing and status management, applicant
management and status tracking,
application form export, in-app and email
notifications, HR Direct Message Chat,
search and filtering functions, data
visualization, applicant dashboard, and
administrator dashboard.

e To test the system through alpha and beta
testing in order to determine @ its
performance, identify issues, and support
further refinement.

e To evaluate the effectiveness and quality of
the system using survey instruments based
on the ISO/IEC 25010 software quality
model, in order to gather user feedback,
assess system wusability, and measure
overall user satisfaction with the Visondyna
Job Board.
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METHODOLOGY

The study used Agile Scrum as the Software
Development Life Cycle (SDLC) model for the
Visondyna Job Board. Agile Scrum emphasizes
short sprint cycles, collaboration, inspection,
and continuous refinement, making it suitable
for projects that require iterative development
and regular feedback [11].

Figure 1
Agile Scrum Methodology

a M O
User Role {}
SCRUM
Methodology SREEEESS Release
Increment
Preparation

Requirements Gathering

Requirements were identified through
stakeholder interviews and consultations with
Visondyna Manpower General Services,
especially its Human Resource Head, together
with the review of literature, related studies, and
comparable recruitment systems. The gathered
information revealed limited online job visibility,
fragmented applicant records, and slow
communication as the main issues to be
addressed. These findings guided the functional
and non-functional requirements of the system.
Design

The system was planned using a storyboard (see
Figure 2), system flowchart (see Figure 3),
functional decomposition diagram, entity-
relationship diagram, use case diagram, and
Gantt chart. These tools mapped wuser
workflows, data relationships, system scope, and
project scheduling, ensuring that the design
aligned with the needs of admin/HR users and
job-seekers [10].

Implementation

The system was implemented as a web-based
platform using Next.js, shadcn/ui, Prisma ORM,
and PostgreSQL, supported by Docker for
containerization[7][9][12]. Additional tools and
technologies included OAuth 2.0, bcrypt, JSON
Web Tokens, Nodemailer, and Socket.IO. The
final release integrated user management and
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authentication, applicant profiles, account
suspension and ban tools, job listings, digital
application forms, work experience- and skill-
based recommendations, job and applicant
status management, application data export, in-
app and email notifications, HR direct message
chat, search and filtering, data visualization,
and applicant/admin dashboards.

Figure 2
Storyboard
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Testing and Evaluation

Formal testing involved alpha testing with three
IT experts and beta testing with actual users
from Visondyna Manpower General Services.
The beta group comprised ten admin/HR users
and twenty job-seeker users, selected through
purposive sampling because they matched the
intended user profiles of the system. Evaluation
used researcher-made questionnaires based on
the ISO/IEC 25010 quality model, focusing on
Functional Suitability, Interaction Capability,
Flexibility, and Security [6]. Each item used a
five-point Likert scale.

Instrumentation and Data Analysis

Descriptive statistics were used to analyze the
responses. Weighted means were computed for
each criterion, dimension, and respondent
group. The resulting values were interpreted
using the five-point Likert scale shown in Table
1.
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Deployment and DevOps Practices

For development and testing, the project used
GitHub-based version control, build and testing
steps, and Dockerized deployment of the
application and its PostgreSQL database. This
workflow supported reliability, environment
consistency, and maintainability during iteration
and pilot use.

Figure 3

Flowchart

RESULTS

The Visondyna Job Board was successfully
developed as a web-based recruitment platform
for Visondyna Manpower General Services. The
completed system centralized job posting,
applicant profiling, digital applications, status
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tracking, notifications, HR direct messaging,
search and filtering, dashboards, and reporting
functions. During implementation and pilot use,
administrators and HR users could publish and
manage job listings more consistently, while
applicants could register, build profiles, apply to
jobs, and monitor application progress without
relying entirely on in-person follow-ups.
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while Functional Suitability (4.23) received the
lowest dimension score but still remained in the
Excellent range. These results show that
administrative users found the platform effective
for posting vacancies, reviewing applications,
updating statuses, and managing recruitment
records in an organized manner (see Table 3).
Beta testing with twenty job-seeker users
produced an overall mean score of 4.49, also
interpreted as Excellent. Functional Suitability
(4.55) and Security (4.54) received the strongest
ratings, followed by Interaction Capability (4.47)
and Flexibility (4.42). The findings suggest that
applicants were able to register, browse job
openings, submit applications, and monitor
status updates with ease (see Table 3).

Table 4. Beta Evaluation Results - Job-Seeker

Table 1
Five-point Likert Scale - Level of Agreement
Response Numerical Range / Verbal
Category Value Interval Interpretation
Strongly Agree 5 4.21-5.00 Excellent
Agree 4 3.41-4.20 Very Good
Neutral 3 2.61-3.40 Good
Disagree 2 1.81-2.60 Fair
Strongly 1 1.00-1.80 Poor
Disagree
Table 2
Alpha Evaluation Results
ISO/IEC 25010 Criterion Mean Verbal
Score Interpretation
Functional Suitability 3.76 Very Good
Interaction Capability 3.78 Very Good
Flexibility 3.67 Very Good
Security 3.73 Very Good
Overall Mean Score 3.73 Very Good

Users
ISO/IEC 25010 Criterion Mean Verbal
Score Interpretation

Functional Suitability 4.55 Excellent
Interaction Capability 4.47 Excellent
Flexibility 4.42 Excellent
Security 4.54 Excellent
Overall Mean Score 4.49 Excellent

Alpha testing (see Table 2) established a Very
Good baseline for the system, with an overall
mean score of 3.73. Interaction Capability (3.78)
received the highest dimension score, followed
by Functional Suitability (3.76), Security (3.73),
and Flexibility (3.67). The results indicate that
the system was already functionally sound
during expert validation, although
recommendation behavior and responsiveness
across different usage conditions still required
refinement before wider release.

Table 3
Beta Evaluation Results - Admin/HR Users
ISO/IEC 25010 Criterion Mean Verbal
Score Interpretation

Functional Suitability 4.23 Excellent
Interaction Capability 4.33 Excellent
Flexibility 4.33 Excellent
Security 4.38 Excellent
Overall Mean Score 4.32 Excellent

After revisions based on alpha feedback, beta
testing with ten admin/HR users yielded an
overall mean of 4.32, interpreted as Excellent.
Security (4.38) was the highest-rated dimension,

A comparison of the alpha and beta results
shows clear improvement after revisions were
introduced. Flexibility improved from 3.67 in
alpha testing to 4.33 among admin/HR users
and 4.42 among job-seekers, while Security
improved from 3.73 to 4.38 and 4.54 in the two
beta groups. This pattern indicates that
revisions to responsiveness, workflow -clarity,
and user-facing interactions strengthened the
practical usability and acceptance of the
platform.

DISCUSSION

The study achieved its objective of designing and
developing a manpower-focused web system that
addresses limited job visibility, fragmented
records, and slow applicant communication.
Consistent with literature on web-based
recruitment systems, the Visondyna Job Board
demonstrates how centralized digital tools can
improve recruitment organization, accessibility,
and applicant management within a localized
manpower context.

The Agile Scrum approach allowed the
proponents to refine the system incrementally.
Expert feedback during alpha testing identified
gaps in recommendation behavior and cross-
device smoothness, while later beta evaluations
confirmed that revisions improved user
acceptance. The higher beta scores suggest that
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iterative development and user feedback were
critical in aligning the platform with the
practical workflows of both administrative staff
and applicants.

From an operational standpoint, the system
complemented Visondyna's semi-digital process
rather than replacing it entirely. Job posting,
applicant profiling, digital applications, status
tracking, and in-system communication became
more organized and transparent, while offline
interviews and physical document verification
could still be preserved. This balance made the
platform practical for actual adoption in the
agency's existing recruitment environment.
Overall, the Visondyna Job Board met its
intended objectives within the defined scope of
development and evaluation. It provided a
functional, user-accepted, and secure
recruitment platform that reduced
administrative fragmentation and improved
applicant engagement. The findings also support
its relevance as a practical model for manpower
agencies seeking a web-based hiring system
aligned with Sustainable Development Goal 9 on
industry, innovation, and infrastructure. Future
enhancements may focus on broader mobile
optimization, expanded analytics, improved
recommendation accuracy, and formal
assessment of other ISO/IEC 25010 quality
characteristics such as Performance Efficiency,
Compatibility, and Maintainability.
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November 17,2025 DEFENSE ROOM 1 November 17,2025 DEFENSE ROOM 2
MONDAY Group # Members Adviser Panel Members MONDAY Group # Members Adviser Panel Members
ll,uanlulef Arvin B. Dennis Tacadena __|Frederick Santos Fanugon, Arthur Louise C. Dessa Lyn De Castro _|Mark Superio
8:00 - 10:00AM 3 Matchado, Danica C. Khyle Alegre 8:00 - 10:00AM 7 Flores, Mlt-:hﬂcl Louie A. UA)ver Ruth Santos
Muiioz, Angelo M. Robhert Bamba  Tuazon, Ricky Ros G. Ritchell Escoto
Quiambao, Arian R. Yabut, Rafacla Mae M.
Frias, Elaiza Lovely Ruth Santos |Robhert Bamba Bulaun, Angelito C. Dessa Lyn De Castro _|Mark Superio
sans 16 Gonzales, Gellaine Eunize M . 400 - 125 Delatina, Maruel D. Lovely Ruth Santos
FitRz S0 2 Libo, Liam L. Frederick Santos (0TI e Flores, Kristine Joy M. Ritchell Escoto
Libo, Tricia L. Quiambao, Isaiah C.
Bautista, Emmanuel Robhert Bamba Ernie Lee Pineda Garbo, Chezly S. Lovely Ruth Santos _|Mark Superio
Esguerra, Rei; Frederick Santos Muldong, Izan J. Dessa Lyn De Castro
10:00 - 12:00NN 24 BUCR. SCER 1:00 - 3:00PM 13 prucong. A Co08 LyD 00 L 400
Gamboa, Jan Michael Khyle Alegre Pacia, Prince Kenneth P. Ritchell Escoto
Manaloto, Aaron Ken Orcena, Charles Kyle G.
Santos, Karl D. Dennis Tacadena Ritchell Escoto Udiong, Mark Andrei L. Khyle Alegre Robhert Bamba
3:00 - 5:00PM 14 Candelaria_, l_clmar Carlo Frederick Santos 3:00 - 5:00PM Payad, Angelo Justin F. Mark Superio
Gamboa, Filip Carlos G. Dessa Lyn De Castro Bautista, Raymond D. Lovely Ruth Santos
Tapang, Carlven Ayzel De Leon, Andrew M.
November 18,2025 DEFENSE ROOM 1 November 18,2025 DEFENSE ROOM 2
TUESDAY Adviser Panel TUESDAY Group # Adviser Panel Mem|
Lovely Ruth Santos |Frederick Santos Lansangan, Don Marco S. Ritchell Escoto ]Mnrk Superio
8:00 - 10:00AM Dennis Tacadena 8:00-10:00aM | 17 (CamboaFminF____
Dessa Lyn De Castro Delos Santos, Kail Christian L.
Calma, louis P.
Dennis Tacadena __|Ritchell Escoto Cabrera, Omnio B. Dessa Lyn De Castro
Frederick Santos Dolosa, Jan Vincent
10:00 - 12:00NN 10:00 - 12:00NN 19 =
Lovely Ruth Satntos Pagaduan, Sharly Haze Angel D.
Sangil, Mica M.
Dennis Tacadena Denola, Geonna Lyzzet B. Khyle Aleg Robhert Bamba
1:00 - 3:00PM 1:00-3:00pM | 22 [¥iaoiMer Cheistizn Panl D. Mark Superlo
Mariano, James C. Lovely Ruth Santos
Manatiga. Jimboy
Dennis Tacadena Antibero, Cristine Joy E. Ritchell Escoto Ernie Lee Pineda
3:00 - 5:00PM 25 Lazundin, Jonathan U. D‘essa Lyn Castro 10:00 - 12:00NN 23 Pmed‘n. Melvie Jf)y B. Robhert Bamba
De Leon, Chynna D. Ritchell Escoto Sombillo, Angeline S. Lovely Ruth Santos
Galvan, Jasper G. Limio, Lemuel M. |
November 19,2025 DEFENSE ROOM 1 November 19,2025 DEFENSE ROOM 2
WEDNESDAY Group # Members Adviser Panel Members WEDNESDAY  Group # Members Adviser Panel Members
Alvarez, Cedric John Z. Gilbert Gonzales Dennis Tacadena Ernie Lee Pineda
8:00 - 10:00AM 3 Dela Cruz, Charls John S. 8:00 - 10:00AM 1 _ v Ritchell Escoto
Lacandola, Jonas B. Sombillo, Edison D. Lovely Ruth Santos
Hemandez, Shanelle Anne R. Tanglao, Kathleen L. |
Fred Santos Dennis Tacadena Garcia Danica D. Khyle Alegre Ronalyn Domingo
10:00 - 12:00NN 21 Dcs'sl Lyn De Castro 10:00 - 12:00NN 2 Cill.cuun.' Sarah Ll_mc G. Lovely Ruth Santos
Emie Lee Pineda Aguilar, Riel Andrei Rltchell Escoto
Corpuz, Angel Marie
Dessa Lyn De Castro|Ernie Lou Pineda Atkinson, Kate Ashley F. Lovely Ruth Santos
1:00 - 3:00PM 4 ! Dennis Tacadena 1:00 - 3:00PM 5 Carcellar, Melvin G.
Cruz, Franceska Nicole B. Flores, Samantha R.
David, Erika M. Manalo, Veronica E.
Umali, Ritchelle M. Ritchell Escoto Dennis Tacadena Emie Lee Pineda Ronalyn Domingo
3:00 - 5:00PM 5 Sfln esa, Mara S. Dessa Lyn De Castro 3:00 - 5:00PM 9 Herlefa. Allaine Paul Lovely Ruth Santos
Silapan. Mikaela R. Khyle Alegre Agapito, Kyle Owen Robhert Bamba
Paran, Christian Miguel P. Mirasol, Marc Andre
November 20,2025 DEFENSE ROOM 1 November 20,2025 DEFENSE ROOM 2
THURSDAY Group # Members Adviser Panel Members THURSDAY Group # Members Adviser Panel Members
ilar, Alexander L. Dennis Tacadena Ritchell Escoto Espinoza, James Mark Khyle Alegre |Frederlek Santos
8:00 - 10:00AM 27 Bnll-es(etns: Gwen P. Substitute 8:00 - 10:00AM 15 Clublll‘o,Ahcg‘ml |Denms Tacadena
Penino, Jericho C. Lovely Ruth Santos Hipolito, Jamila Joy A. Robhert Bamba
Vargas, Iver Allen N. Duldulao, Kurt Elijah
Basilio, Alejandro Frederick Santos
10:00 - 12:00NN 10 iyle Aope

Dennis Tacadena

Maglalang, Keryll
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Group 7: Meditrack+: A Smart Solution for Medical Services Record.

Omncan

Meditracky: o |3
Solution o |
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Group 8: PetKlinika: A Web-Based Appointment System with Pet Diseases
Verification and QR-Code Pet Locator for Mabalacat Pet Clinic

1ein0DOLOGY
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[ = = W)

179




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Group 11. ArborWatch: A Web-Based Mapping and Monitoring System for
Conservation of Trees in Mabalacat City
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Group 26. FITSECURE: Online Management System with Biometric Locker
Services for RoofTop Fitness Gym
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SCOPE AND
LIMITATIONS
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Group 13. GradWay: A Capstone Management System for Computing Studies
of MCC
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Group 24. IproTech: Microcontroller-Based Location Tracking with
Temperature Alarm and Monitoring User Interface for Construction
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Group 18. Kapanimpla: A Web-based Ordering and Customization System for
Silung Coffee.
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Group 16. MediCall: An IoT-Based Enhancing Emergency Response System in
Mabalacat City College Dapdap

" - p .

191




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

192




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

193




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

194




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

195




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Group 17 A Web-Based Crime and Incidents Information Management System
for PNP in Mabalacat City
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Group 12. KHRIA: Al E-commerce Website Builder

INTRUDUCTION

BACKGROUND OF THE STUDY
i
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SCOPE AND LIMITATION

CHAPTER 02

Feveen i Related Utbuture and tcdies

—
CONCEPTURL
FRAMEWORK
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Groupl9 MCCARE: A Web-Based Guidance Counseling System for Mabalacat
City College
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Group 22. Moral Matrix: A Role-Based System for Violation and Sanction
Tracking for the Center for Character Development Unit of Mabalacat City
College
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Group 25. MaCisanmetungCa: A Centralized Student Election Management
System for Mabalacat City College - COMSELECA

NA[ﬂClSANM}.l'UNGCA
..;?.',.T.;’.‘:‘ET.,"ES.‘;."‘QSK;?{?’S[‘““

CHAPTER 1 INTRODUCTION TO

MACISANMETUNGCA

D m———
o et b Cotiog - COMBELECK

CHAPTER 1 PROPOSED SOLUTION
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Group 23. PetalPicks: An Interactive Web-Based Application for Personalized
Bouquet

Y

Canceptual Framework
anceptusl Framework e
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"
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Group 3. Visondyna Job Board: Web-Based Job Application and Job Listing
Management System for Manpower Solutions

Visondyna Job Board: Web-
Based Job Application and
Job Listing Management
System for Manpower
Solutions
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Group 1. SIGNIFY: An Interactive E-Learning Application for Deaf and
Educators.

SIGNIFY: AN INTERACTIVE E-
LEARNING APPLICATION
FOR DEAF AND EDUCATORS
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Pesign and Planning
Approach.
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em Evaluation Overview
5010)
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Synthesis of the Study
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Group 21. KANDADO: An IoT-Based Public Locker System with Randomized
QR Codes

s,
KANDADO
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o

KANDADO

KANDADO
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Group 2. AxleSys: A Web-Based Management System for Axle Tires and

Services.

AxleSys: A Web-Based
Management System for
Axle Tires and Services

AxloSys: A Web-Based
Management System for
Axle Tires and Services

226




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

227




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

228




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

229




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Group 4. StenoCoach: Stenography Learning Management System for

Mabalacat City College

CAPSTONE 2 $INAL DS INNE @
StenoCoach: St enography
Learning Management System
for Mabalacat City College

Introduction
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®
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Master Stenography with
StenoCoach
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Group 5. EmurgenTrack: A Web and Mobile-Based Community Emergency
System for the CDRRMO of Mabalacat City

Synthesis of the Study

Sampling Method

Techmaue: Convenience Samping v
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Operation & Maintenance

Hardware Requirements (Used in Alpha &
Beta Testing)

of Alpha & Bata Test
Results (Table 9)
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Group 9 Green-Grain Hub: A Microcontroller-Based Waste to Rice Dispenser

RELATED LITERATURE AND STUDIES »
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Summary Alpha Testing
Rosults

Summary Beta
Tosting Aesulls

-y
Results

summary Beta
Testing Results

Wik
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©~ summary Beta
. Testing Result

241




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

242




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

243




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

244




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Group 27. INTELLICODE: Learning Tool and Personalized Coding Assessment

R ‘ %ﬁ
|NTELL|CUM|]E 004 !;IH—LEHEQ?.II

245




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

246




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Wl

247




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Group 15. Ing Trike Cuayan na: A Tricycle Navigation and Booking System for
Cuayan TODA

1 Trike CuAyan na: A Tricycle Navigatior
Booking System for Cuayan TODA
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Group 10. AloHOA: A Web-Based Homeowners Association Management
System for Xevera Subdivision, Mabalacat City.
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Group 14. I-TUNGKOD: A Smart Assistive Cane with Ultrasonic Proximity
Sensing, GPS tracking, and Emergency Communication Features

0D+ 0

INTRODUCTION

* The Health Problems Encou ed by Senio

BACKGROUND OF THE STUDY

* Modern technology enables smarter assistive mobility devices

martphone adoption strengthens mobile-connected health solutions

frcincc Somton Beches * Gap exists in accessible, intelligent mobility aids

* Need for smarter, technology-assisted mobility solutions and re

monitoring and emergency response tools

SUSTAINABLE DEVELOPMENT GOALS (SDGS) 2 OBJECTIVES OF THE STUDY

« SDG 3: Good Health and Well-being X X .
SI fealth l-being ENHANCE MOBILITY, SAFETY, AND INDEPENDENCE FOR FLDERLY AND
VISUALLY IMPAIRED USERS IN THE PHILIPPINES

SPECIFIC OBJECTIVE

SCOPE & LIMITATION

SCOPE & LIMITATION

SCOPE LIMITATION
* Water detection should be manually dry

wllvimpaired users
nsors * Slow GPS connec

a GPS S Sorhog - * Hinders recog

* Designed for elderly and

* Detects obstacles us n

* Tracks real-time | ion to poorly

« Provides simple user interface for easy adoption * Camera false object recognition

* Focused on improving safety, independence, and mobility * SMS sending might be slow

DEVELOPMENT MODELS AND
METHODOLOGIES

+ Software DeveloprGHE Cycle (SDLC)

* Modified Waterfall Model

e Saon
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CHAPTER 4
RESULT AND DISCUSSION

OVERALL TEST RESULT

sommcken | Nessen | Vel

Fomcocedl Samabir o0 Very gt st
Compatiuly v Very gt exent
Usshley ws Very et exeent
Pocuabitey 2 Very gt exent

Overall Mean Score 2 Very preat extent

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

RESULT AND DISCUSSION

* Displays the results obtained from the developed system.

* Emphasizes the r\uluxnhwm and the overall

effectiveness of the system.

* Provides analysis using the ISO 25010 software quality

standards as the basis for assessment.

ALPHA TEST RESULT

150 25010 Criteria ‘ Mean Score Verbal Interpretation

Functional Suitability . Very great exteat
Compatibility . Very great exteat
Usability 2 Very great exteat
Portability . Very great exteat

Overall Mean Score Very great exteat
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Group 20. SignSaya: A Mobile Application for Filipino Sign Language
Interpretation using Real-Time Gesture Recognition to Aid in Deaf

Communication.

X thinking along anyway, open the month of
Jes000Y
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®a pir mmQ

¥ Um, but in a time, let's start thinking along y, open the month of
bed in a month ice. it's Not panel.
vares000Y
900 -

¥ Um, but in a time, let's start thinking along anyway, open the month of
bedin a month ice. it's Not panel

Vareuso0eY
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start thinking along anyway, open the month of
e. it's Not panel.

INTRODUCTION

== ATIQ KINGIY 8SK YOUT yOUT SQVISOT DENING Tne alarm.
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& U bt in e, et start thinking along anyway, open the month of
bed in a month ic Not panel.

4 eB000Y

im, but in a time, let's start thinking along anyway, open the month of
bed in a month ice. it's Not panel.

[ ——
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rt thinking along anyway, open the month of
Not panel

Véeredooey
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== ANQ KINGly 35K YOUT YOUF BAVISO DENING TNe BIarm.

) Ui b & e et star thinking along anyway, open the month of
bed in a month ice. it's Not panel.
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.B = @0 o

ris M m 9

¥ Um, but in a time, let's start thinking along anyway, open the month of
bed in a month ice. it's Not panel.

Vearesooey

B o] = JU

¥ Um, but in a time, let's start thinking along anyway, open the month of
bed in a month

(o) Operations. Local good work. Colleague. Oh
Véarnd000Y o

0-00:
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B‘ Um, butin a time, let's start thinking along an /, open the month of
bed in a month ice. it's Not panel.
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Y CITy

ALOHOA

A Web-Based Homeowners Association Management
System for Xevera Subdivision, Mabalacat C ity

ABSTRACT

This study presents the development of AloHOA, a web-based Homeowners Association!
Management System designed to streamline administrative processes, enhance security,
and improve resident engagement for Xevera Subdivision, Mabalacat City. The system
features amenity booking, online payment integration via Xendit gateway, incident
reporting, chat support, Two-Factor At (2FA), and Role-based Access Control
(RBAC). It also provides a dedi d module for h s and tenants to manage
monthly rents and process move-out clearances. Developed using the modified Waterfall
Model of the Software Development Life Cycle (SDLC), the system was built with the VILT
stack, comprising Vue.js v3, Inertia.js v1, Laravel v10, and Tailwind CSS v3. The system
underwent rigorous evaluation based on ISO 25010 standards, assessing Functional
Suitability, C Interaction C; Security, and Flexibility. Alpha testing
yielded an overall mean score of 4.77, while beta testing demonstrated improvement with
a mean score of 4.78, both categorized as "Excellent.”" The developed system aligns with
Sustainable Development Goals (SDGs) 4 (Quality Education), 9 (Industry, Innovation, and
Infrastructure), and 11 (Sustainable Cities and Communities).

OBJECTIVES

1. To gather relevant literature and data on existing HOA

2. To identify hardware and software requirements for development

3. To design software using various analysis diagrams

5. To test the system through Alpha and Beta testing tools.

6. To Evaluate the system's performance based on ISO25010 standards

7. To deploy the system on a PLDT bare-metal server

& DAL €0) reaureventoarering )
The h the Waterfall Model, a EQUIREMENT GATHERING

DESIG

structured yet flexible approach that facilitated iterative The requil i phase i hard The system design utilized Storyboards, Use Case Diagrams,

at each stage. This approach ensured specifications including an Intel Core i5-13th generation Data Flow Diagrams, ERDs, and Gantt Charts to visualize user
adaptability to us and desktop with 16GB RAM and 500GB SSD, alongside software interfaces, functionality, and workflows while ensuring
effectively. tools such as Visual Studio Code for development. The alignment with user needs and effective project management.

=

The development and deployment of the Web-Based
System for Xevera
Subdivision has been completed and approved by the capstone
adviser, technical adviser, alpha and beta testers, and the
panel of reviewers. The researchers integrated Xendit as the
primary payment processor to enable residents to pay
association dues through multiple channels including E-
Wallets (GCash, GrabPay, PayMaya), bank transfers, and
credit/debit cards, while utilizing VueJS and InertialS for
dynamic client-side interactions, Laravel for server-side
operations, and Tailwind CSS for responsive interface design.
The platform was deployed on a web hosting service with lha
domain hoa.online. with

technology stack comprised Vue.js v3, Laravel v10, Inertia.js v1,
and Tailwind CSS v3 for frontend and backend development,
with PHP 8.3 and MySQL v8 handling server-side operations
and data management. Supporting tools included Laragon for

The AloHOA system
inputs, including resident needs analysis, payment tracking,
and security protocols, through iterative development phases
that incorporate features like resident registration, online
amenity booking, incident reporting, and real-time

local development, Node.js for
Canva for design, Miro 'or planning, and Git for version control,
creating a P for the
AloHOA system.

The AloHOA: A Web-Based Homeowners Association
Management System for Xevera Subdivision, Mabalacat City
underwent a comprehensive testing phase using a quantitative
descriptive research method anchored on the ISO 25010
Software Product Quality Standard. Alpha testing involved
three IT experts who identified bugs and areas for
improvement, while beta testing engaged 30 participants
consisting of 5 HOA staff and 25 residents to evaluate system
functionality and usabi ty. The quantitative evaluation
based on I1SO 25010
C

communication. The architecture COHSISKS of a secure
database ing resident bookings,
and incidents, paired with an intuitive user interface that
enables seamless access to services and efficient community
operations management.

@ OPERATION & MAINTENANCE

After the approval and deploymenl of ALOHOA: The Web-
Based System for
Xevera ivisi the ion and i phase
were initiated. The system was successfully implemented on
the PLDT Vitro bare-metal Linux-based server and made
accessible through its des|gnated domain. Durmg this phase,
the system
performance, user activity, and feedback from residents and
HOA administrators to ensure the system’s reliability,
stability, and effectiveness. Regular ~maintenance

criteria, including

testing performed to ensure all functionalities such as
resident registration, integrated billing, secure admin
and noti ions work

Capability, Security, and Flexibility, with statistical

analysis of numerical data to objectively assess the system's
quality and performance.

such as system monitoring, performance checks,
bug fixing, and software updates were conducted to address
issues and enhance functionality.

RESULTS

The AloHOA platform was evaluated during alpha testing by three IT experts and beta
testing by 30 participants consisting of 5 HOA staff and 25 reslden(s.

software quality focusing on

sing 1SO 25010

DISCUSSION

The development of AloHOA: A Web-Based t
Xevera Subdivision addressed manual system limitati by iding a ive, user-

System for

d platform. with

HOA staff, and administrators shaped features

Capability, Security, and Flexibility. Alpha (estlng achieved an overall mean score of 4.77

as "l " with ility scoring highest at 4.85, while beta
testing showed improvements with an overall mean score of 4.78, with Security receiving
the highest score of 4.85. All evaluated criteria achieved "Excellent” ratings across both

meeting specific operational needs. The study concluded AloHOA delivers a secure environment
through Two-Factor Authentication, Role-Based Access Control, amenity booking, incident
reporting with geolocation, real- t|me chat, and Xendit payment processing. The platform
emphasizes ease of use, i i through services while providing
testing phases, confirming lhe system's WEC“VBT'GSS in meeting user needs, robust administrators efficient resident management, payment tracking. monitoring, and incident
security, and for The beta test results tracking ilities. Future include native mobile applications for i0S and
demonstrated the platform's significant improvements since alpha testing, with enhanced Android, expanded payment options including cryptocurrency. and RFID system integration for

usability and adaptability that effectively meet ISO 25010 and user vehicle it and entry point
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AWEB-BASED MAPPING AND MONITORING SYSTEM FOR
CONSERVATION OF TREES IN MABALACAT CITY
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In Mabalacat Cily, the absence of an effective dig

tion effo
rborWatch cnab

implement ¢

and Vite s, the system d
447 in b

¥, SUpports

Qbectie e e S

The general objective of this study

to design and develop a user-friendly

m “ArborWatch: A
d Monitorin,

ient sy

During the development phase, the
researchers used field tools and mobile
apps [or accurate data collection, while
the system itsclf was built using
React,js, TypeScript, Vite, Tailwind CSS,
Waouter, Recharts, and Firebase. React~
Teaflet enabled interactive mapping,
and Git/GilHub, VS Code. and Vercel
supported development and
deployment.  These  tools  and
technologies allowed the team (o
crcatc  a functional, uscr-friendly
platform with features like tree maps,
filters, dashboards, announcements,
and report generation.

Maiienince,
Regular  maintenance  protocols
cnsured  ArborWatch's reliability,
with continuous monitoring  of
system performance, user
interactions, and accessibility.
User and admin [eedback guided
updales and  enhancements,
keeping the system stable,
functional, and ellective for Lree
conservation in Mabalacat City. 6

intcrvicws, and lit
identify essential fe

the system’s ne:

Input from D pers

, and web developers refined
ctio,

software requirements were

student
while hardwa
o ensure an eflicient and reliable tree

monit atform.

testing, reflecting its reliability, usability, and securit

ts. This study introduces Arbor
CENRO to maintain

back-end technol

ystem  design phase, the
researchers used tools such as
storyboards, Use Case Diagrams,
LERDs, DEDs, and a Gantt Chart to
visualize  interactions, define
requirements, map data structures,
and track developmenl progress.
These tools streamlined planning
and ensured a clear, organized, and
user-centered approach 10
building ArborWatch.

Deployment.
‘The ArborWatch —system  was
deployed on a sceure server with
full a s granted to CENRO for
real-time  tree  mapping  and
monitoring. Public betla testing
with administrators, students, and
community users provided
feedback that helped refine
system [ealures before official
use.
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ngthens commu

‘I'he Requirement Gathering process for
ArborWatch  involved  brainstorming,
communily interviews, and literalure
reviews, with feedback from CENRO
staff, Biology students, and  web
developers  helping  refine  system
featurcs and  usability,. The team
identified key hardware (Intel i7, 16GB
RAM, Windows 11 Pro) and development
tools (V8 Code, Vite, Canva,
Git/GitHub,  Vercel) needed [for
cfficient coding and deployment. These
resources ensured stable performance

Alter  development,  ArborWatch
underwent alpha and beta te:
using ISO/IEC 25010-bascd

questionnaires, with [eedback [rom I''
experls, CENRO personnel, Biology
students, and peneral users. The
results, analyzed through descriptive
sLatis and LikertL scales,
highlighted system  strengths, user
satisfaction, and arcas for
improvement, ensuring a reliable and
ntered platform.

13
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ABSTRACT OBJECTIVE

REQUIREMENTS GATHERING

h 1 dq dq

During the design phase, the i
tools to develop an efficient and user-frlendly appolntmem uhedullng
E'"Innm_nﬁ' system. The Context Di d d the system boundaries and
interactions with external users, while the Data Flow Diagram detelled
internal data processes such as app handling, techni
assignment, and service upd The Sy Flowchart illustrated the
step-by-step operational flow of the booking and service p
Col Ieetlvely, thue deslgn tools enebled the researchers to clearly define
P linefficiencies, and ensure that AxleSys
would,. id lau lined and intuitive user upon
deployment.

IMPLEMENTATION

p

CONGLUSION

HEFE"E"“ES 2) Creswell, J.W., & Creswell, J. D. (2018). Research 4 Etikan I Musa, 5., &Alklsslm R.S. (2016). Comparison of

. s o American Journal
design: Q and mixed of Th i n\dApleed Statistics, 5(1), 1-4.

1) Academy, “Working at Toyota Dasmarifias- 6) Kitchenham, B, & Pfleeger, S. L. (2002).

approaches (5th ed.). SAGE Publications. 5) IBM, “Use-case diagrams,” Principles of survey research part 5: Populations
Gavite | Bossjob, Bossjob=A Chat-first Career! 5y GeeksforGeeks, “Waterfall Model - Software et and samples. ACM SIGSOFT Software
Platform for P in PF 2025. Geeks, Oct. 18, 2024. , Sep. 25,2020. Engineering Notes, 27(5), 17-20.

ing,”
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PNP CrimeTrack o

MABALACAT A Web-Based Case Information Management System for Mabalacat

SERVICE HONOR JUSTICE City Police Station

ABSTRACT 5y -3 OBJECTIVES

[« A e " System for Cry Police S
D to anhanca the cnmammng,mommm:h&:mﬂ 1.To gathar and analyze redavant Uterature, studies, and relited systenms conceming crime
and i The designad to assist both Philigpine raporting, inddent management, biotar records, and case Uacking to suppertthe
4 development of CrimaTrack.

Naticnal Police (PNP) perscevsl and the citizens of Mabalacat City by pmidlng a centralized
plaform for ) ,cmm and inci .1t s of 2

deayed (eporting, eeping, limitad public d Gmcurlasm i % socurity. att v  aritas SR AL

accurata public safety eformation. The Stamn Ak the [ = 2
uty jopiens o g i s ettt desktop, lapTop, and smanphons.

Threughits plnfam Eers m suhmll inchdent and blotter reports, 3.To desigr 14 e .
monitor iaw and accass public safety resources. These ¢ ate
foatures faciitans facter data collection, Impecve eooninanm batwean citens and police officers,
And support Timaly 1o incidents F utilizez a database
that enables the wge, retrieal, and of crima and incident records. The
SySTam supperts the analysis of crima parterns and Trends, assisting thw PNP in making Immm-d
deciions for crime and public safety agias. Crarall, the i
C T N, Improves a and w0
bulding a safor and move informad coemerenity in Mabalacat City through tha ffective use of wekr-
based technelogy.

Tha researchers adopted the Medifiad Wazerall Model as the Softwire Development Life Cyde
(5040 mathodology i deweloping the systam due to its structured and sequential approach,
which ensures that each phase is compited befare moving te tha rext. This SDLC framewerk

Auided the éntin deveiopmant process, including requiremenns gathering, system dasipn,
tasting, and quirement Gathering

During the frst stage, the project's Wsion P tapecher with
1o detall project oby ible cbatacks, md astabich overnli goals
Muqh planning is conducted at the start dnm sprint, whare the team drides the project into
Tashs and devels Tasks are allocated according
mmﬂrpﬂnruy and complésity.
Im| ntation and Development
incident incident rscards, verity usar accounts, and ge ports effickntly. Tha
plaztorm & osigr daix:
nd
hpe ey
s o b and
lyae cri ugh g gthe
ohase, d desian
Th - SoNIpaTET
| S oy
El e v e o
cific racord: h crime, &7

m.mnm'umu MABALACAT mvcoumﬁ Persors involved, mmmms
raphical charts and

|analyst e Q. The devalopment phae faliowed industry-
Results and Discussion o scuabbiy socuring
Thc chnw pmunuxmmsuus and findings of tha study, including the detaikd processes involed |} 4 4d ol oy
ion, testing, and af the project. It furthar aeplaira how i oS s, 4 o L . X
the rmrdwtsvnm able to achikvae the cbjectives of the study through the application of I dond 25ng. pecject
ppropriate methodeloghs, system design, and evaluation procedures. Adaitionally, this dhapear { 8 8%
diSCusSas the OUTCOMAs Zathered from the teating phasas, tha peeformance of the developed Tasting and implemancation of te

system, and i of the Cr in ing the identifiad problemas and neesds of it
the Philippine National Pelice IPNP) in Mabalaca City.

Sustainable Developm

This project also aligns with the United Nations Sustainable — Lo
Development Geals (SDGs), particularly Goal 16: Peace, 2o L S e
Justice, and Strong Institutions, aiming to p just, b4 g fing e e
peaceful, and inclusive societies by providing access Lo AT g Both

justice for all and building effective, accountable, and
inclusive institutions at all levels.

DonMams.Lanunpn Kail Christian L. Delos Santos
Project Lader, Docomen Hackasd Pragranmes
Andyw Quakey Tawrer

Tachricat A mar

Dacurment Avatye:
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EMURGENTRACK:

A Web and Mobile-Based Community Emergency System for the CDRRMO of Mabalacat City

e ¥ ABSTRACT OBJECTIVES

L To conduct requirement gathering through
Interviews, document analysis, and review of related
literature and systems with CORRMO personnel and
community representatives.

This study presents EmurgenTrack, a web and mobile-based

, emergency reporting and response system developed for the City Disaster
Risk Reduction and Management Office (CDRRMO) of Mabalacat City. The
system addresses challenges caused by manual documentation and
fragmented reporting channels by providing a centralized platform for
incident reporting, real-time coordination, and information dissemination
Developed using the Modified Waterfall Model and implemented with
React, React Native, Firebase, and Google Maps, the system underwent
alpha and beta testing with residents, responders, and IT experts.
Evaluation based on ISO 25010 standards yielded high ratings in
functionality, usability, security, performance, and overall user experience,
demonstrating EmurgenTrack’s effectiveness in improving emergency

n the EmurgenTrock system using

incident  management,  responder
coordination, and resource monitoring.

4.To develop the system with core features
for incident reporting. real-time  alerts,

6. To deploy the EmurgenTrack system within the
Mabalacat City CDRRMO and the local
community.

response efficiency and community preparedness in Mabalacat City. REQU'REMENT GATHERING
g interviews, observations, and consultations with
METHODOLOGY < “ CDRRMO personnel and y This phase the
functional and non-functional requil of genTrack, i i
y employ 1f: p emergency reporting, real-time data synchronization, notifications, analytics, and
ﬂ (sDLC) using the Modified Waterfall Model, whichwas pp g t and needs, g aligi with CDRRMO
L ed for ¢ of P and user

Xp

:ﬂ EmurgenTrack. The model supported clear
: documentation, stakeholder
ﬂ '

DEs'GN The design phase utilized visual and
analytical tools such as storyboards, wireframes,
use case diagrams, entity relationship diagrams

hrs h tial includin,
: ::m,m "q‘::m ':T:_“ — ’n (ERD), data flow diagrams (DFD), flowcharts, and
,r:,,mmmb" i ; “: '.L E % Gantt charts. These tools were used to defini
4 St g o system architecture, functionality, and user
maintenance. This approach ensured a systematic e Gty cne
ek Reriee with the needs of the CORRMO and the community.
Mabalacat City CORRMO.

IMPLEMENTATION

EmurgenTrack was implemented using modern web and mobile technologies,
including React, React Native, Firebase, and Google Maps. The system supported
real-time g, g, alerts, map-based visualization,

Y

TESTING Y

The system underwent wunit,  Following deployment, EmurgenTrack
integration, system, alpha, and beta entered the operational and
testing to ensure functionality, maintenance phase. Continuous
reliability, and usability. Testing  monitoring, user feedback, routine
involved IT experts, residents, and  ypdates, and security measures were

and cross ibility. D was carried out through
Vercel, with the moblle cpplk:mlon published on the eoogle Play Store.

emergency  responders  and  jmplemented to maintain  system R E s U I_Ts
evaluated  system performance  performance, reliability, and alignment

under real-world conditions, with the evolving emergency response The study focused on the development of EmurgenTrack, a web and mobile-based
including varying devi and prep! needs of community emergency system for the City Disaster Risk Reduction and
environments, and network Mabalacat City. Management Office (CDRRMO) of Mabalacat City, aimed at improving
connectivity. communication, coordination, and response efficiency during emergencies. The

findings identified existing emergency reporting and management practices used
by residents and the CDRRMO, as well as the challenges associated with these
coNc I-U SION methods, which informed the design of a centralized emergency system. Insights
gathered from residents and CDRRMO personnel guided the identification of
system features that support faster response times, real-time coordination, and

Emurgentrask providesiaiieliabia; andl centrdized Splatiol for mandoing improved accessibility for administrators, responders, and the community.

community emergencies in Mabalacat City by integrating real-time incident
reporting, responder coordination, and administrative monitoring, enabling
faster and more organized disaster response through the City Disaster Risk
Reduction and Management Office (CDRRMO). The system enhances REFERENCES
community participation by empowering residents to report emergencies

using GPS-based locations, photos, and videos, ensuring timely and accurate 1. Syukron, M, Madugalla, A, Shahin, M., & Grundy, J. (2024). Acomgnhenswe
communication for rapid emergency response. It also improves coordination Study of Disaster Support Mobile Apps. ArXiv.

and operational efficiency among responders and administrators through 2. GMA News Online. (2024,July19) Munﬁnlupa clw|°umh“
real-time tracking, map-based navigation, resource monitoring, and a response mobile app. GMANstwo

centralized dashboard that supports efficient incident management and https://www.gr / 97/9'3940/munﬂ“ml’°‘
informed decision-making. Built using secure and scalable technologies such c|ty-|uunches-emergency—response—moblle—

as Firebase, React, and React Native, EmurgenTrack ensures secure 3. GMA News Online. (2025 Januuryzg) Angalascityluuncheereglon’sﬁ‘nt ewm“‘
authentication, real-time data synchronization, and adaptability for future ‘Angeleno Alerto! Emergency App’. GMA Network.

system enhancements and integration with other government platforms. https://www.gmanetwork.com news/cbb/content/934406/angeles-city-

Overall, the system supports the development of sustainable and resilient launches-region-s-first-angeleno-alerto-emergency-app/story/

communities by strengthening emergency preparedness, coordination, and 4. Philippine News Agency. (2025, July 22). Baguio develops online app for faster
public awareness in alignment with key Sustainable Development Goals in hazard reporting. https://www.pna.gov.ph/articles/1254820

Mabalucatelty: 5. City Government of Muntiniupa — DDRM. (2025, November 5). iRespond
Muntinlupa [Mobile app]. Google Play Store.
https://play.google.com/store/apps/details?id=muntiniupa.cad.citizen.ph& hi=en
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FITSECURE: ONLINE MANAGEMENT SYSTEM WITH BIOMETRIC
SECURED LOCKER SERVICES FOR ROOFTOP FITNESS GYM

ABSTRACT

HitSecure: Oline Menagement Sysiem with Biomelric Secured Locker Scrvices
for Raaftop Fitness Gym ddrasses aperational inefficiencias and sacuricy fssues
commonly encountered in Fness faciities, porticulurly problems reluted o
Lacke* nsuse, (o5t eys, fargotten PINS, ond uncuchorized access, The system
inegrates an cnline gym masagement platform with an loT-based biometric
fingerprint locker to enhunce security, eficency, and user convenience. The
study cumed lo design, develop, and evaluate a protatype system capnbie of
mencai m operatians while provi secure locker occess
ﬁnge:p.m uuthurtmu(lmn The Softwore Davelooment Life Cycle EDL(] using o
modified waterfoll model guided syster develapment, Alha and beta cesting
wee conducted, and system performance was evoluatec using ISO 25010
quality stondords. Results indicated hich Levels of functional suitability,
security, ond reliabilty. Fisecure improved lacker securicy,
streamlned ads -at've tesks, and enhanced user experience, contributing
to sofer and move efficient gym operations while suppertng Sustoinable
Development Goals relaved ta healh, innavation, and productivity.

Keywords: Gym Management System,
Locker, loT, Fingerprint Authentication.

metric Security, Smart

Beneral Objective

To develap FicSecure: Online Management System

CONCLUSION

Ihe study successfuly deveioped and evcluated

INTRODUCTION

Mcintaining physical ond mentcl well-being has become increasingly impartan: in moce n saciecy, cne gyms
play a vital role In promoting healhy Liestyles. Regular shysical aclivity ~educes the risk of chronlc Unesses
and improves mental henlth hy dlleviating stress and anxiety. Gyms alsa
encourage motivation and personal development among members {Anytime Ficess, 2025}, As the Finess
incustry continues to evolve, the integration of technology hes becoma essential in improving operational
efficiency and member satisfaction. Gym management.
systems automate processes such as membership tracking, screduling, and billing, encbling gym owners to
focus on service quality and business growih {Gymiasier, 20221, Uesplie Lhese advancements, securlly
cancerns particularly regarding lacker usage-remain prevalent in many fitness Zacilities. Traditional lacker
systens that ely on keys or PIN codes ure prone to problems such as Lost keys, forgotten compinations, ad
unauthazed access, Taese Issucs were observed at the Rooflap ritness Gy Locased along Dau MacArthur
Highway, waere mahers -eportec g personal mlnnglngs and i lmpmpnr Lorker i1sage. Riametric lacker
syscems, which utilize fingerprint uthentication, provide e user-friendly alternative
byansuring tha: only authorized users can access asslgned lockers (Lacketo, 20z31ThE study Intreduces
FitSecure: Online Managemen: Syscem with Rlometric Secured Locker Services for Roaftop Fitness Gym. The
project aims to inzeg-ate c web- based gym ith a fngerpr locker soluticn to
address nperullonal inefficlencics andl sccurity concerns, By cambining au.omation, biomel<c authentlcalon,
and real-time rmnmmng. FitSecure seeks 1o enhance safety, efficiency, and overall user exper 3
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providing real-time member monitoring to improve
efficiency, sccuily, and user convenience,

ific Objectives

- Al da13 Ca gym wamans o Aing A 13 guids
A ..

i cleross reul-wisrld hell

manncenert.
mosile :ppluanon

full commercial depioy~z-t.

Ihe bescere:

TR

system
mmmea P Sl
comvei

auom: secure demorstrates and
wels base le:lmalagles Sy a,.pum |
SR i

i-tegration,
‘addtionol. biometric modalicies, 04d sco e 5 o |

i »w,um»ww;m« - i

s.por

i o
ane. ekt

eancion.
+ o wen s ot o okl e
ard raucev: wome whls promoire SYcott
ey ard raicu e maraasTant
el

The results demonst-ote that integrating biametric
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«authentication elimincted problems assaciated with.
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the prototype wus Uited in scole, s peformance
confirms the feasibility of expanding the system for
larger ceployments.
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Episines s sxsererce,
ot

WETHODOLOGY

Requirements Gathering

Data were collected through intervews anc observations invalying gym members
and mﬂar Ronﬁa;l Finess Gym. The ob’ective was to identi tng p«am-ms in
Locker usa: operations. Findings
revealed Freqnent issues such a5 lost locker keys, forgoften PINs, e
keeping errors, and Leck of centrelized informatian disseminatian.

m Design

System architecture and processes were illustrored using flowcharts, block
diagrams, and circuit diagrams. The siomesric locker componens was designed usng
hardwware companents such as the ESP32 Dev Baard, AS508 Fingerpri or, LCD
Disalay, Relay Module, jumper wires, end PC3. The online menagement system was
&wmnum{ o cwo Interfacess the odrmin pone and the User iterfocs.

implementation
, th syslcm was developed using Visual Studio Code and Arduno IBL for
.rm MySGL as the darobase management system. The admin
imventory and scles management, real-tie octivity manitoring,

ﬂngevpvlm mglslvnllor\, manucl Locker override, and announcemeat. posting. TM
user nterface pravides eatures such as locker sudseriprian, lacker access,
tracking, trainer ips. Fingerprin=

keytess locker access with a manual key M(lvllp for emergency s,

zm:lhl!s

resting
Alphu md I:clo Lesting vere conduc.ed Lo 0ssess system functionality and reliability.
Apt involved IT experts evaluating syster performance and securi
g i Salesi ‘qyin users. The systern wos evaluated usiog IS0 25010
quality standards, facusing on functional suiability, usability, perfarmance
~ efficiency, ility, rel'bility, security, mair ilit .

RESULTS
The .humugh ‘evaluation findings for the physical project end wiebsize’s Alpha and.
Beta tests, forusing on che celevant 150 25010 standards, are displayed in the
tnhle G list. Security 13,501 ard Compatibilicy {3.59), these two criteria got the
same score and <he highest redng from both alsha and be.a test resuls, which
cctively cemanstrcte that, the safeguard and carpatibility in every type of devire
was absolute great. LL Functionol Suitabllity 13.451 wos the nex: because of its
unique features. it suits every variant of situation. LiLInteract on Copabilicy (3.47}
and Usabilicy [3.44), when 't comes in Interaction capability, user experience meets
their expectation, having a workeble cnc relosed project in their coily lifestyle
reaily helps the user, On the other side, based on the Lable’s markings, usability
clso got an exceptional rating o 3.u4. This rating clearly sates tha: all the user af
the project really likes it and very corverent in their lives. Nevertheless, the
mcroll score Indk(llvd hat this project couldl [ve 2y Itsell with all the suggestions.
and feedhack of every alpaa and beta that. tested . The verhal interpretation was.
excellent, showcasing the project's continuous ‘mprovements and cdherenze to IS0
25010 standards.
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Mabalacat City College

sradWay: A Capstone Management

tem for Computing Studies of MCC

Authors

Garbo, Chezly S. Muldong, Tzin J.

Pacia, Prince Kenneth P.

Oreena, Charles Kyle G. Santos, Lovely Ruth S.

ABSTRACT

This study presents GradWay, a _web-based Capstone
Management System developed spec\hc:ll for/the Bachelor
of Science in Informalion Technology (BSIT) program al
Mabalacat City College. The system aixm to /digitalize apd
strcamline the existing manual precesses invelved in—
capstone journey, including defense scheduling, adviser and
panel assignment, consultation tracking, document
submission, progress monitoring, and rubric-based grade
computation. Designed ta address the challenges faced by
students, technical advise and capstone teachers,
ra ¥ enhances efl ney, transparency, an
coordination within the academic work[low. This sludy
demonstrates GradWay's significant polential to modernize
capstone management within the Institute of Business and
Computing Education. By improving communication
aulomaling academic tasks, and providing structu
workflows, the system offers a transformative solution that
supports academic integrity, opcratiomal cofficiency, and
improved learning experiences for Computing students at
Mabalacat City College.

METHODOLOGY

TT‘T’%,

Figure 4: The Modified Waterfall Model

The researchers adopted the Modified Waterfall Model
for the Software Development Life Cycle (SDLC)
mcthodology in developing the GradWay system.

In the Development Phase, the GradWay system will be
developed using React ckend logic, React Router for
ata storage, and Vite/T| d CsSjJavaScript for the
frontend. Core features \nll nn:ludc student document upload
portals. adviser request forms (with automatic
decrementing), panel and a er distribution, plagia
el S Lagging (updated manually by
compulalion engine using integraled
rubries. The system will support defense scheduling based on
room availability and panel schedules, and will record
honoraria/lee reporting per adviser, panelist, or guest.

This chupler detuils how the objectives of the study are
achieved through the development of GradWay:
Management System for Computing Studies of MCC. It also
includes a discussion on the requirements gathering and
analysis, em design and implementation, and the results of
testing. The results presented in this chapter demonstrate how
the developed system addressed the chalfenges of the existin

manual processes in managing capstone projects and how ea ﬁ
phase of development contributed to fulfilling the study’s

objectives.

The comprehensive evaluation results of GradWay: A Capstone
Management System for Computing Studies of MCC, based on
he 150 :urlwre Qual.n Model, are resented in

5 Funelional iuu«lnhl :
outstanding r.mnqs in bot]\ phases, with the Alp est scoring
4.89 and the Beta Test achieving 5 slmuk excellent
f\lncuun\hlv Interaction Capability also performed strongly,
with scores of 4.76 in the Alpha phase and 3.99

i and uscr-friendly interface. Sceuri
in Alpha and 3.93 in Beta, indicating
secure epetanons Wi m minor areas for enhancement during
wider user testin Flexibility —maintained excellent
RaENis maltia Dt (R aB sn pe NI B OB ihiRdTa RednOrEin
the system's adaplabilily-feross user roles and enyironments.
lhe overall mean scores of 4,81 for the Alpha lest :mr.l 4. for

he Beta Test were both interpreted Good,”

et Cra Y strong compliance mlh “I¥o B5010
standurds und ity eflfeciiveness in delivering a iable, secure,
and user-centered capstone management svs!cm “for Mabalacat
City College.

Appendic

GENERAL:

The general objective of this study is to develop
GradWay: A Capstone Management System for
Computing Studies of MCC, a centralized, web-
based platform that will streamline and automate
the end-to-end management of capstone projects

SPECIFIC:

* To gather comprehensive information, standards, and best practices
cssential for designing and developing the GradWay Capstonc Management
System.

« To identify and define the hardware and software requirements necessary
for developing Lhe GradWay syslem.

* To design the system architecture using visual documentation and tools
that support clarily and mainlainabilily.

« To develop the GradWay web application with the following core modules
and feature.

« To test the system rigorously.

REQUIREMENTS

The researchers conducted a comprehensive analysis of user
needs to ensure that the Capstone Management System for
Computing Studies of MCC effectively addresses the
requirements of students, teachers, advisers, and panelists
involved in the capstone process.

Tn the design phasc of GradWay: A Capstonc Management
System for Computing Studies of MCC, the researchers
employed a comprehensive set of modeling tools to
conceptualize and structure the system architecture,
functionality, and interface. These design tools guided the
planning and implementation of GradWay’'s core modules,
ensuring alignment with stakeholder neceds and academic
workflows.
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Green-Grain Hul
A Microcontroller-Based Waste to
Rice Dispenser

The Green-Grain Hub is a microcontroller-based Reverse Vending Machine (RVM)

designed to promote recycling in Mabal City, Pampanga. lts unique feature is
that it dispenses rice—a staple food—as an incentive for users who deposit empty
plastic bottles and aluminum cans. Essentially, it operates as a "Waste to Rice

Dispenser," directly linking environmental responsibility with food security.

Objectives of the Study !0

Evaluate the System's
Implement a system that uses a | Functionality by testing

Design and Develop a
microcontroller-based Reverse

Vending Machine (RVM) that rlce dfspenser as the unique the efflmency and ;
5 3 incentive mechanism for effectiveness of the RVM's
specifically processes plastic : s
% deposited re waste. I and
bottles and aluminum cans.
components.
Contribute to Sustainable

Provide a sustainable solution
to the problem of plastic and can
waste disposal in Mabalacat
City, Pampanga, while also
contributing to food security
(Zero Hunger).

Determine the Acceptability of
the Green-Grain Hub in terms of
its usability, reliability, quality,
and effectiveness as a
community recycling tool.

Development Goals
(SDGs 2 & 12). (This
focuses on Zero Hunger
and Responsible
Consumption and
Production).

METHODOLOGY AND DESIG

The study followed a systematic approach , beginning with
Requirement Gathering for components like the Arduino Uno, ESP32,
v and various sensors . The Design utilized a three-module architecture,

while Development focused on physical fabrication and programming to
dispense 100 grams of rice per 10 items. The system was then tested
through Alpha and Beta phases to validate its functionality, efficiency, and
usability based on ISO 25010 standards. Finally, the integrated prototype
was deployed for real-world implementation.

\ A X

SYSTEM FLOW AND LOGIC

The Green-Grain Hub system flow is a concise loop:

& Coun(?Siorage: The
Item Drop: User inserts a Venﬁ':ahon. Se'nsclv's check'a = system registers the
2 validate the item's material 3 2
plastic bottle or can. item and increments
bRey the counter.
Monitoring (MIT App Inventor): > —
Reward: At the threshold The ESP32 sends real-time F
(10 items), rice (100g) is count and inventory data to @
dispensed. the mobile application for |

administrator tracking.

MMA OF FINDINGS | CONCLUSION /}V}

T ] e
The study concludes that the Waste-to-Rice Dispenser (Green-Grain Hub) is an 49009
effective, functional, and user-friendly system. High ratings from Alpha and Beta * | .
testing (ISO 25010) confirm its reliability and successful achievement of |
objectives. It effectively promotes waste segregation and provides rice rewards, .
demonstrating a valuable dual impact by supporting both SDG 12 (Responsible
Consumption) and SDG 2 (Zero Hunger). The system is deemed ready for
wider implementation as a model for sustainable community development.
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INTELLICODE: LEARNING TOOL & PERSONALIZED CODING ASSESSMENT

A Web-Based Learning Management System for Programming Education

AUTHORS

Alexander L. Aguilar

Abstract

This study developed Intellicode, o web-
based LMS designed to address fragmented
Learning experiences in programming

education. Tailored for BSIT at Mabalacat City

College, it integrates course delivery, coding
practice, automated assessment, and digital
credentialing. Features include a multi-
language code editor, Al-powered code
checker, secure exam environment, and
automated certificates. Evaluated using
IS0/IEC 25010, it achieved "Excellent” ratings
in Alpha (M=4.82) and Beta (M=4.87) testing.
Aligned with UN SDG 4 and SDG 9.

Objectives

« Gather requirements through literature
review and interviews

+ dentify hardware/software technologies
for core features

= Design using VTOC, Storyboards, System
Flow Charts, Use Case Diagrams

» Develop multi-user system for
administrators, instructors, students

* Test functionality, security, and usability
through unit and user trials

+ Evaluate against ISO/IEC 25010 quality
standards

+ Deploy in pilot environment with training
and support

GwenT. Ballesteros

Jericho C. Penino

Methodology

Intellicade was developed using the Prototyping Model of
software develapment with iterative refinement until
acceptable final product

Requirements gathered through literature review and
structured interviews with BSIT Dean, instructors, and IT
students

D phases: req quick design,
prototype building, user evaluation, prototype refinement,
implementation and maintenance

Implementation: TypeScript, Next.js, NestJs, Prisma,
PostgreSOL via Supabase, Manaco Editor, Gemini Al

Quaolity assurance through I1SO/IEC 25010 evaluation with
validation questionnaires and comprehensive testing
protocols.

Iver Allen N. Vargas

Results

Alpha Testing (M=4.82 Excellent):
+ Functional Suitability: 4.88

« Interaction Capability: 4.81
 Security: 4.78

= Flexibi .81

Beta Testing (M=4.8T Excellent):
+ Functional Suitability: 4.89

~ Interaction Capability: 4.84

« Security: 4.88

Improved scores reflect OTP verification and
enhanced authentication.

System Features
8+ Multi-user system with role-based portals
«» » Embedded ceding sandbox for hands-on practice
# « Al-powered code checker for automated evaluation
* Secure browser mechanism for examinations
+ Manual yet traceable certificate issuance
+ Course management with modules and lessons
+ OTP-secured authentication
+ Real-time progress tracking
+ Digital certificate generation

W

|,.

W

Conclusion

Intellicode effectively oddresses gaps in programming
education at Mabalacat City College by providing a
unified, secure, and user-centered LMS. The system
delivers strong functional performance, intuitive
navigation, and reliable interaction quality. It aligns
with UN SDG 4 (Quality Education) and SDG 9
(Industry, Innevation, and Infrastructure], advancing
institutional innowation. The study confirms Intellicode
as an effective, innovative, and reliable solution for
enhancing IT education,
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PSIT

CENTRAL LUZOW REGION

1RCITE

Microcontroller-Based Location Tracking with|Temperat A A
Alarm And Monitoring User Interface For Cc/mstruchon Workers)

Frm

AUIHORS

MABALACAT Esguerra, Gamboa, n Manaloto, Bautista, Engr. Robhert M,
CILY COLLLG] m Reign C. Michael C. Aaron KenT. Emmanuelle T. Bamba, MEECE
TECHNICAL ADVISER

IProTech is an loT-based smart hardhat and web monitori shboard designed to enhance construction-site safety through RFID tim, -infout, SO aling, fall and impact
letection, heat monitoring, and GPS tracking. Developed usin: Vaterfall S DLC, the system integrated ESP32-based sensol h a Fireba ashboard,
guided by design artifacts suct architecture diagrams,

Evaluation include = experts a sta testing with thirty site participants, using ISO/IEC 25010-aligned criteria. Both phases achieved Excellent ratings
(alpha mean 4.9 th users noting rapid alerts, clear dashboard visibility, and stable device-cloud performance. Minor recommended refinements involved
uunary capacity, fall-threshold tuning, heat-status indicators ing, and helmet weight.

Overall, IProTech provides a robust, user-centered, and field-ready safety solution that supports real-time monitoring and effective supervisory oversight on construction sites.
e ———

@m»

gather information  from To develop the system
existing users, related resedrch A planned sal ty featur
onri previous ng, alerts, and
' mommnngfunr ons.

To identify the specific hardware To test the system through
components and sulrwmo tools developer tes followed by
necessary for developing the alpha and beta testing phases.
system. ring,
ess the performance of Fig fty hardware
m using the ISO 25010 A n g d
tandards. maintenanc

To deploy the finali stern in

an act cnl ed .
s y ent fo ‘ Requirements
i mp\en entation,

ntation, and rel & To undsrstrmd comtrucnon site safety nms, the researchers connuci;d
-t K. interviews with construction isors, and safet s in ng@ S
onredlcwetid faedback City, menouThowdlmulom rovm s&ym daily

- warkflows, and ts m o Nﬂr

This chapter presents the findings from the im) entation and evaluation of the The researchers used various design tools to clearly pveunt un funmmumy
IproTach system. The results show how the smart hardhat and monitoring dashboard ond womlaw of m Im Tech . Storyboards visualized us mam
addressed the prgjects aims of improving worker safety through real-time tracking,
hazard alerts, and responsive site ovsrslqht Data from system testing, participant

and feature against the research questions. The
discussion connects these ﬁndmgs to reluted work on loT safety wearables and
construction-site risk manags underscoring IproTech’s contributions to incident

prevention, safety visibility, ond procﬂcal digital Innovcnlon in construction settings. a Development

'rl;c'rn«.lrz RESIN TS The development phnse of integrating hardware and
\ ) software eumpmsnh in compliance with ISO IEC 25010 quality mndordn The
researchers assembled mo art hardhat key components such as the

The Alpha and Beta testing phases were conducted to evaluate the IProTech
1 using ISOfIEC 25010-aligned criteria, focusing on functional emmblhty
compatibility, performance efficiency, and reliability. Alpha testing
onals under controlled conditions yielded very high ratings, nfwmmg lhe
system’s architectural soundness and implementation quality.

Eeta testing with \ubovers and construction site environmen
it Ex of

the develol nt of the IproTech system was completed, it underwent
covery from lme ary both Sieng and. uﬂlf tasti his ﬂagsgsowluoted T s systos overal
d tern highly, noting strong compaibilty, | Sk S Bl R Bl
nmp\v (1|( and rel 1&) [ UNV minor, hon-c \ oment ] the questionnaires was also assessed to ensure reliable data Coll
identified, confirming that IProT ods for gat & and | the d
is ready for broader field deployment.

s ——

N CONCILUSION

N\ ) )
Bas ] s, the researchers conclude that IProTech successfully met ’w |mp|ementutlon

all its specific objectives. The system demonstrated reliable performance across The phase involved | ing he fuly \ProTech
y and monitoring functions, achieving excellent ratings in functional system at an actual construction site inpqm umans'funcunnamy
uulobwhw performance efficier compatibility, and reliability during both alpha hﬁy reliability, and ctzmpi wlm zsmo mmdmds,
betd testing. Real-time alerts, responsive dashboard updates, and stable ! real-tima_location dng, h
multi-device operation confirmed its effectiveness in real construction- 0
conditions.

The system's robustness, efficient recovery from temporary interruptions,
flexible_architecture further validated its design and |r1p\9memmhun with’ on\y

minar, feasible refineme ide nf d, ProTech is col ready for H
field use. Overall, the result IProTech as a reliable, user-centere Maintenance

s s site sa solu with s tial fo

P;r:\(r;'l‘)(lin;_:‘r[\ CTonCaite Salot)s solition Wit trong potential for e R e R ,ﬁ e
ensure the continued ng and per!ormunee of the lProYoch aystum The
mnlnmngm strategy scheduled inspections,
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' A SMART ASSISTIVE CANE WITH ULTRASONIC PROXIMITY
|_ ] UNGKOD SENSING, GPS TRACKING, AND EMERGENCY COMMUNICATION
FEATURES

4 o
Karl D. Santos Dennis L. Tacadena, DIT

Technical Adviser

lelmar Carlo Candelaria Filip Carlos Gamboa Carlven Tapang

This study developed I-TUNGKOD, a smart assistive cane designed to enhance moblllty, safety, and independence for visually
impaired, mobility-impaired, and elderly individuals by addressi hall The system

in navig and gency

logy solution that

& H 3

‘ To create a microcontroller-based loT Smart Cane
prototype

s “To connect to a mobile phone

Y P
peration and improved user confid . Overall, I-TUNGKOD offers a practical and inr
promotes independence and supports Sustainable Development Goals (SDGs) 3, 9, and 10.

- P
[+ was created using the Modified Waterfall Model and integrates ultrasonic sensors, a water detection sensor, Al-based object
< recognition, GPS tracking, and GSM-based emergency communication, all powered by an ESP8266 microcontroller. It provides
& real-time alerts through audio and vibration while enabling mobile monitoring for caregivers. Evaluation using ISO/IEC 25010
2 during alpha testing sh d high perf in functionali ibility, and portability, whlle befu 1eshng confirmed reliable
<

To develop I-TUNGKOD, a smart assistive cane designed to
enhance mobility, safety, and independence for visually impaired,
mobility-impaired, and elderly individuals through loT-based
technologies.

‘ To develop and inferconnect hardware prototype and
mobile application

7 -To test the developed Smart Cane Prototype and System

a To develop and interconnect hardware prototype and
mobile application
’ To deploy the developed loT Smart Cane System

The researchers used the Modified Waterfall Model, a m

it faadkackih
) Based on the identified requirements, the I-TUNGKOD system The system underwent mulfiple testin
phases. This model was chosen to ensure clear planning, s designed using system architecture diograms, flowcharts, i P 9

phases, including unit testing, integration
i I i 7 rds. Th wer [ it h
organized development, and reliable integration of :ﬂ":x':bwd' ms::“m:m‘::d o nnikee 'WWC‘PS. testing, and system testing, fo ensure

hardware and software components in the |-TUNGKOD 4 Gsm modules inferact with sach other. The flow of dota_. feliability and performance. Alpha testing

from obstacle defection to clert generation and mebile Wos conducted with IT experts to evaluate

communication—was clearly defined, The design olso focused functionality and system accuracy, while beta

on croating o simple, user-friendly Interfoce fo ensure festing involved actual users such os visually

accessibilty for visually impaired users. impatied.  Indiidosls and)caregivers,
Feedback from these fests wos used to
identify issues and improve system
porformance.

‘ To guther |nformcﬂon through internet and library research,
ws, ic journals, g yment sites, and publish
news articles.
z To identify hardware and software developmental
requirements

3 “To design the system using diagrams and analysis tools.

GENERAL OBJECTIVE

structured and seq ial app

smart assistive cane.

The system wos developed by integrating both
hardware and software components into a single
ossistive device. It utilizes an ESPB266 microcontroller,
ultrasonic sensors,  water sensor, Al camera, GPS, and  After successful testing and validation, the I-
GSM modules. The software was programmed using TUNGKOD system was deployed as o working
Arduino IDE and connected to a mobile application for  Profotype. The device, along with its mobile
real-time Each was was for real-world
and tested i beforo full system use to demonstrate ifs copabilities. Users
infegration fo ensure proper communication and Were able to experience features such as
functionality. obstacle detection, GPS fracking, and
while i
could monitor the user's location and receive

A9077000H.LIN

GATHERING

The researchers gathered data from academic journals,
websites, and consultations fo ensure the system meets user alerts.

needs. The requirements focused on obstacle detection, The system requires continuous maintenance o ensure long-term reliability and efficiency. This includes
location fracking, emergency communication, and identifying #Pdafing the software, monitoring system performance, and checking hardware components such s

ttery. i k is ol for further it s, alloy th tom #
the necessary. hardware and software components. for |- *21ers nd battery. User feedback i olso considered for furthe improvemants, llowing the system fo
TUNGKOD. odapt and enhance its features over time.

DATA GATHERING &

SYSTEM REQUIREMENTS

RESULT & OUTCOMES

TEST RESULT

A comprehensive  analysis  was Alpha Test: I-TUNGKOD  effectively  provides an

lucted by the hers through 1y system achieved high evaluation results ive ond practical assistive solution
internet and library research, academic based on ISO/IEC 25010 standards, particularly thc? enhances mobility, safety, and
joumcls  govemment websites, and : dence for visually i d, mobility-

with their technical adviser
to idenﬁfy the needs of visually impaired,
mobility-impaired, and elderly users. The

in functional suitability, compatibility, and
portability. The findings indicate that the system
performs its intended functions accurately and
reliably during initial testing.

|mpatred and elderly individuals. The results
from alpha and beta testing confirm high
system performance and reliability based on

findings  highlighted  challenges in Beta Test: ISO/IEC 25010 standards. Through features

mobility, obstacle detection, and » ) .. such as obstacle detection, GPS tracking,
S The beta testing results showed positive S

emergency communication. These o o s e FaRAbS system and emergency communication, the system

insights guided the system requirements, = ard i A e sonhd in [mproves user confidence and supports daily

focusing on integrating sensors, GPS o The syste:n % S navigation. It also contributes to inclusive

tracking, and GSM commt ion to AR % i development aligned with SDGs 3, 9, and 10,

ensure safety, accessibility, and ease of
use of the I-TUNGKOD system.

and overall usability in real-world conditions.

while providing a strong foundation for
future improvements in assistive technolos

adnan ogeel. (2021, October 20). Introduction to Arduino IDE. The Engineering

pm,-m httos:/ )

Ashrafuzzamon, M., Soha, S., Uddin, N., Pronto Saho, S., Hossen, S., & Nur, K. (2021).

Design and Development of o Low-Cost Smart Stick for Visually Impaired People. In 1Babu, A., & Sudarmani, R. (2024). Sofeway Companion: Smart

Chandra, S., Sharma, U., & Khilnani, D, (2025). A Computer Vision and
Depth Sensor-Powered Smart Cane for Real-Time Obstacle Detection and

Novgation Assstonce for the Visuoly impalred. (Preprint) X, £orgeq, M, S, et al. (2022). IoT enabled inteligent

stick for visuolly impoired people for obstacle

recognition, Sensors, 22(22), 8914,
Proceedings of the 2021 intemational Conference on Science & Contemporary Wolking Stick with Sensory Based Safety Alert. IEEE Xplore. 10 = 2]

Tochnologies (ICSCT) (pp. ...

). IEEE. hitps://doi.org/10.1109/ICSCT53683.2021.9642500

hitps:/ /ieeoxplore.ieee.org/document /10560673
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KA N DA D o Maria Angelica Enobio Algernon C. Angeles Allen S. Sanchez Frederic D. Santos, MIT Ritchell Z. Escoto, MIT

KANDADO is an loT-based public locker system developed for Mabalacat City College To develop and deploy KANDADO, a secure, LAN-based locker system with randomized time-
to address unsecured lockers, lost keys, prolonged occupancy, weak monitoring, and bound QR/PIN access and an admin dashboard for real-time monitoring and control at
complaint-handling issues. The system uses an ESP32-based controller, shared QR Mabalacat City College.

scanner, sensors, electronic locks, and a LAN-hosted web application. Randomized, Specific goals:

time-bound QR/PIN codes, presence sensing, and detailed audit logs ensure secure, « Gather requirements from literature, students, and administrators.

traceable, and fair locker usage. Using the Modified Waterfall Model and evaluated + Identify needed hardware (ESP32, QR scanner, locks, sensors, indicators) and software (web

under ISO/IEC 25010, KANDADO obtained Excellent overall mean scores: 4.95 (Alpha app, server, database).

IT experts), 4.91 (Beta-MIS), and 4.86 (Beta-Students), showing it is a viable and robust Design the system using storyboards, diagrams, and ERD.

solution for MCC. Build and integrate the ESP32 controller, peripherals, and LAN server.

Develop user and admin web interfaces with QR/PIN, notifications, and audit logs.
Test via developer, alpha, and beta testing.

Evaluate quality using ISO/IEC 25010.

Deploy the system on the MCC LAN with a secured /api/extend endpoint via ngrok.

=
m
—f
=
]
=
o

—— Using the Modified Waterfall Model, the team designed Developer tests removed initial bugs and integration issues, followed by
= o KANGADD With._storybaards” for student and G alpha and beta testing using ISO/IEC 25010-based questionnaires. Four IT

= Hiwee HESET Al ojeent” archinictura [Siabiante experts (alpha) stressed functional correctness, reliability, and security

o Hovehahil e g d an Ny under edge cases like power loss and network interruptions. Three MIS

Relatidrhip Didgramh. Thesa tools Manged hou?the administrators and thirty students (beta) executed realistic scenarios—avail,

[ e B3 hursre i server, and.datatssgiliteract cver unlock, extend/end, keypad fallback, and overdue flows—while providing

m“mm o IMCGLAN-ANA wrlsured that TeatdiE kiich as time- feedback on usability, clarity, and perceived security.
el |

bound QR/PIN access, presence sensing, penalties, and

On-Hold logic were planned clearly before M

implementation.

The final prototype was deployed at MCC Main Campus in a supervised,

Figure 1: Modified Waterfall Model P— high-traffic area. The locker cabinet was powered via UPS and buck
{ Devetopment | {g} converters and connected to an on-premise server on the MCC LAN. All

‘Iﬁj = services remained LAN-restricted except a single /api/extend endpoint
Hardware development focused on an ESP32 main published through ngrok, allowing off-campus time extensions and penalty

controller with slave units driving electronic locks, RGB compliance without exposing the full system to the internet.
Requirements were collected through surveys and indi ic and ibration sensors, and s
informal interviews with students and administrators, interior lighting {fva four-compartment wooden cabinet.
direct observation of existing locker practices, and a Software development used PHP, JavaScript, Node.s, = =
review of related literature and MCC policies. These MySQL (XAMPP), Arduino IDE, and Visual Studio Code, During testing, the researchers performed regular maintenance by checking
inputs  identified  key issues, unsecured with Git/GitHub for version control. The student portal locks, sensors, indicators, QR/PIN flows, and web performance. Issues found
compartments, lost keys, prolonged occupancy, and handled registration, locker availing, QR/PIN generation, in logs or reported by testers were fixed through firmware and web app
weak monitoring and guided the functional and non- and session management, while the admin dashboard updates, then retested to ensure stable and reliable operation before
functional requirements for KANDADO. provided real-time states, overrides, and logs. handing the system over to MCC.
Pn——— e it The development of KANDADO sought to —m
w w iw replace MCC’s unsecured, key-based The study concludes that KANDADO effectively addresses the long-standing
ol s lockers with a secure, organized loT issues of unsecured, key-based lockers at MCC. By combining loT hardware
e » - locker system using QR/PIN access, time- with a LAN-hosted web application and time-bound QR/PIN access, the
i s ™ limited sessions, presence sensing, system improves security, fairness, and administrative oversight. High
o= i status indicators, and an admin ISO/IEC 25010 ratings from IT experts, MIS administrators, and students
Py » n dashboard  aligned with  campus demonstrate readiness for continued use and expansion. Future
B ‘v practices. Testing under ISO/IEC 25010 enhancements may include optional two-factor authentication, cabinet
s showed Excellent overall ratings from IT hardening, and richer analytics, further strengthening KANDADO as a
w - experts (4.95), MIS administrators (4.91), campus-ready smart locker solution.
KANDADO was evaluated under ISO/IEC 25010 during and students (4.86), confirming strong
alpha and beta tests. functionality, performance, usability,
« Alpha (4 IT experts): Overall mean 4.95 - Excellent (all reliability, security, and safety, while “(KNOWLEDGEMEN‘
criteria 4.83-5.00; Security Test = 5.00). notifications and clear locker states
+ Beta-Admin (3 MIS staff): Overall mean 4.91 - helped  users  manage  sessions The researchers express their gratitude to Almighty God for providing
Excellent (all criteria 4.72-5.00). responsibly and gave administrators strength and wisdom, and to their advisers, Ritchell Z. Escoto and Frederic D.
* Beta-Students (30 students): Overall mean 4.86 - better oversight with less manual work. Santos, for their essential guidance and technical expertise.
Excellent, with high scores for Security (4.96), Future enhancements—such as optional The researchers also thank Engr. Dennis L. Tacadena for the project's
Usability (4.94), Fairness & Access (4.95), and two-factor authentication, a more approval and acknowledge the Alpha and Beta testers for their role in
Notifications (4.87). durable cabinet, richer analytics, finer- optimizing the system. Finally, the researchers extend their heartfelt
grained admin roles, and expanded appreciation to their families, friends, and teammates for their unwavering
These results confirm that KANDADO is functionally reporting and notifications—can further support throughout the journey.
complete, efficient, usable, reliable, secure, and safe in its strengthen KANDADO as a robust,
intended campus environment. adaptable smart locker solution for MCC.
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BAUTISTA, RAYMOND D. E LEON, ANDREW M. PAYAD, ANGELO JUSTIN F.

ABSTRACT

Coffee plays an important role in daily well-being, supporting alertness, focus, and
motivation while also fostering social connection. Silung Coffee, located in Brgy.
Poblacion, Mabalacatl City, was eslablished to blend Kapampangan cultural heritage with
modern coffee culture and to promote community engagement aligned with Sustainable
Development Goals (SDGs) 4, 9, 11, and 12. This study developed a tem intended to
enhance the café’s operational efficiency and service delivery. Using a structured
development approach, the researchers conducted alpha and beta testing to assess the
system’s functional suilabilily, interaclion capability, securily, and flexibility. The alpha
test produced an overall rating of 3.06, while improvements implemented afterward
resulted in a higher beta test rating of 4.41. These results indicate that the system
effectively mel its performance criteria, demonstraling strong functionality, usability,
security, and adaptability. Following comprehensive evaluation, the system was found to
support Silung Coffee’s goals of improving operational processes while advancing its
cultural, educational, and sustainability-driven mission.

METHODOLOGY
Gathering
Maintenance

Figure 2. The Modified Waterfall Model

meeessssssssses D EVELOPMENT

The Kapanimpla em for Silung Coffee will be developed through a structured workflow
assigning specific roles to researchers. The front-end developer is tasked with creating a user-
friendly Ul, focusing on key elements like product customization and the admin dashboard,
while ensuring compatibility and good user experience across devices. The back-end developer
will handle server-side logic and database management, covering product, order. customer, and
inventory tables, along with features for status updates and customer feedback. Close
collaboration between front-end and back-end developers aims lo meel the expectations of
business owners and customers, resulting in a reliable solution for online ordering and coffee

customization. D I S C U S s I N
s U The study aims lo ale a websile

The resu“s_uf the alpha testing using.ISO 2o0LD) Kapanimpla: A Web-Based Ordering and
soltware qualily standards, the evaluation of the Customization System for Silung Coffee to
system revealed that it is highly appropriate for .0 ordering by  allowing
its intended use, meeting key criteria such as = gomers to cxplore the coffee menu,
functional suitability (4.29). interaction capability ¢ stomize their cups with preferences like
(3.08). security (4.16). and flexibility (3.00). Overall. milk type. and flavor add-ons. and submit
il received a lotal rating of 3.96, indicating good  orders online. Customers will also be able

The researchers used the Modified Waterfall
methodology (see Figure 12) to monitor the system's
development. Each task was thoroughly discussed
and the outputs of every development phase were
documented. The researchers ensured that every
task was executed to meet its specific goals,

and that the final
accomplished

the expected results.

easier

KAPANIMPLA: A WEB-BASED
ORDERING AND CUSTOMIZATION
SYSTEM FOR SILUNG COFFEE

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

0
QD
ca(‘-

S0

UDIONG, MARK ANDREI L.

ALEGRE, KHYLE L.

General: OBJECTIVES

The general objective of the study is to develop a system entitled
“Kapanimpla: A Weh Based Ordering and Customization System”
for Silung Coffee Shop.

Specific:

e To gather information about the requirements for the
ordering and customization system of Silung Coffee through
interviews with the owner and brainstorming sessions.

To identify the specific hardware and software components
used to develop the website.

To design the website using the following analysis, diagrams,
and design tools throughout the development process:

To create and develop Kapanimpla with the main feature
ordering and customization of coffee.

To evaluate the system using ISO 25010°s Software Product
Quality Standards for alpha and beta testing.

s To deploy and implement the system in Silung Coffee.

REQUIRMENTS
Thccr%quirmculs gathering phase identified key hardware
(desktop, laptop, cellphone) for for the project development.
Software included Angular (Framework), VsCode(IDE),
PostgreSQL(database), Javascript (backend) and Nodejs
(dependencies),giving Kapanimpla with an effective and
cooperative development environment.

DESIGN

In this phase, researchers utilized several analysis tools to
design the Kapanimpla system, including Storyboard, Use
Case Diagram, Visual Table of Contenls, Gantt Chart, and
Entity-Relationship  Diagram (ERD). The Storyboard
facilitated interface planning, ensuring a smoolh
application flow. The Use Case Diagram defined system
features and user inleractions. A Visual Table of Contents
provided an overview of the system's components, while the
Gantt Chart outlined the project timeline for task
managemenlt and resource allocation. Finally, the ERD
illustrated the database structure, organizing data
relationships for efficient design and accurate data flow.

user
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environments, user-friendliness, and strong time. i

securily. The system is thus highly recommended R E F E R E N c E s
for its designated purpose. " A —.
The results of the alpha testing after evaluation. e en oy pubiationtonirates The_tmosen.of Tmicea). actors.on.Small pusing P s nder 1 T4 schems
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The feedback from thirty respondents indicated
strong agreementl with the ISO 25010 slandards,
scoring the system as "Excellent” in key areas:
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WEBSITE BUILDER
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ARIANNE C.LOPEZ ~ MC KHYLE DEAN Y. MENDOZA  ANGELA KYLA A. QUIAMBAO  DENNIS L. TACADENA

ABSTRACT

KHRIA is an Al-powered website builder designed to help individuals
and local businesses create their online platforms efficiently. Built
using the Modified Waterfall Model, the system automates website
generation, supports content and theme customization, integrates
e-commerce tools, and provides Al-assisted features such as
automated deployment and digital asset management. Alpha and
beta testing, guided by ISO 25010, showed excellent results in
functionality, usability, compatibility, and flexibility. KHRIA
contributes to SDGs by promoting innovation, economic growth,
and digital accessibility for small enterprises.

METHODOLOGY

The study followed the Modified Waterfall Model of the Software
Development Life Cycle (spLe), ensuring a structured and
systematic development process. Each phase contributed to the
creation, refinement, and evaluation of the KHRIA: Al Ecommerce
Website Builder.

REQUIREMENTS GATHERING

During the Requirement Gathering and Analysis
rchers coll e and
through  interv and online
library and intemet
studies
academic

s while collaboratively
planning vi g timeline:

small busines:
line presence, including their
trategi
mobile compatibiity, user interf

GENERAL OBJECTIVE

The main purpose of this study is to develop a
web-system entitled “KHRIA: Al Ecommerce
Website Builder”, a platform that uses Al to help
individuals and businesses create and grow their
online presence. Due to the complexity and costs
of conventional website development, most
companies and local businesses encounter
difficulties in creating their own websites. This
platform is designed to address these challenges
by allowing users to generate a fully functional
website within 30 seconds and easily customize,
edit and manage their site without the need for
technical skills.

SPECIFIC OBJECTIVES

1. To gather information through interviews, surveys,
journals, government portals, and articles.

2. To identify the required hardware and software
development tools such as laptop, Computer, Visual
studio Code, Canva and Figma.

3. To design the system using a diagrams and
analysis tools such as Storyboard, Us e Diagram,
VTOC, Flow Chart and ERD.

4. To create a Web Application with the following
features such as Website Generator, Website
Management, Content Editing, Al Powered Content
Generation, Theme Editor, Management, Location
using google map, E-commerce Support, Chatbot, QR
Code, Automatic Deployment to Vercel, Website
Export

5. To test and evaluate the system using the Software
Quality Product model of ISO 25010 in terms of
Functional Suitability, Interaction Capability, Security,
and Flexibility

6.To deploy the system using Render

al and fine aints ‘ IMPLEMENTATION

The implementation of KHRIA fo

SYSTEM DESIGN

In the S N Design phase, the res

detailing thelr Interactions with the platforry
while the Visual Table of

organized web:

ip Diagram defin

understanding of the
transparency am

INTEGRATION AND TESTING
gration pha
nt generation, u 2 a and ext
firmed that user requiremer
Comprehensive testing cov func y spects such as e~

features, responsiven

ac

analyzed u

MAINTENAN
" maintenance

orme Al-driven tools monitor and predict issues,

ipdates address code problems and system improver
g es maintain optimal system performance, with Al

enabling autonomous updates for continuous improvement

RESULT

Alpha testing by IT experts y
owners resulted in

DISCUSSION

sion empha KHRIA'S 1
dents at Mabalacat

faced by local
ation through Al

s growth, Tt goal of
empowering small enterprist e evolving digital v ntributing to
innovation and economic
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MaCisanmetungCa

A Centralized Student Election Management System
for Mabalacat City College - COMSELECA

AUTHORS

Abril De Leon, Alegre,
Jonathan U. Jasper G. Cris Anne N. Chynna D. Khyle L.

Lazundin, Galvan,

ABSTRACT

The MaCisanmetungCa Is a web-based Candidate Management System designed to streamiine the student council candidacy process at Mabalacat City College.
It replaces the previous manual submission method, which involved paper documents and in-person verification, leading to delays and errors. This centralized
digital platform allows candidates to submit applications, upload necessary requirements, schedule appointments for screening, and receive real-time updates.
Administrators benefit from enhanced management capabilities, enabling them ta review documents, verify candidates, and oversee voting procedures using
secure logins facilitated by Firebase Authentication and data management through Firebase Realtime Database. Utilizing the Modified Waterfall Model for
development, the researchers ensured a structured approach with room for adjustments. The system was assessed against ISO 25010 quality standards,
emphasizing criteria like functionality, performance efficiency, interaction capability, reliability, and security. User testing indicated that the MaCisanmetungCa
significantly decreases manual tasks, minimizes document checking errors, and enhances transparency and accessibliity In the electoral process. Ultimately, It
shows strong promise for modernizing student elections, fostering efficient governance while supporting student leaders, election officers, and the broader
academic community through a contemporary, technology-driven approach.

OBJECTIVES

To develop b-based ized student election City College - ission on Student Electi d
Appointments, enabling secure, . and ide elections uslng muaem web technologies.
To review scholarly literature related to °ro identify and utilize the appropriate m design the system using standard To develop a centralized, web-based
web-based election management systems. han‘l\vile and software resources required jevelopment and documentation tools, election management system with secure
online voting technologics, and electronic the development.  testing,  and mcludmg diagrams, charts. and visual authentication, role-based access, reaHime
authentication mechanisms. Cenloyment of i sy models. vote tallying,  and automated result
generation.
To Implement system features tallored for (@)To test the functionallty and performance of @@))To_evaluate the system based on the @)To deploy and  Implement the
Super Admins, COMSELECA administrators, the system through Alpha and Beta testing. I1SO/IEC 25010 software quality model in MaCisanmetungCa  system for actual
candidates, and voters to support efficient terms. of functionality, usability, student election use at Mabalacat City
election processes. performance. reliability, security, and  College.

malntainabliity.

METHODOLOGY

The Modified Waterfall Model was employed by the researcher for the Software Development Life Cycle
(SDLC). characterized by a linear approach with limited feedback. It is wellsuited for academic projects,
focusing on detalled documentation and distinct phase transitions. The model's key stages are Planning
and Requirements Gathering, Design, Development, Testing, Deployment, and Maintenance. lts structured
yet flexible nature makes It Ideal for developing MaClsanmetungCa, a system almed at optimizing the
student election process at Mabalacat City College.

Planning & Requirements Gathering Deslgn Development
The Planning and Requirements Gathering phase Is essential for In this phase, researchers utllized varlous analysis and design The development of MaCisanmetungCa focused on creating &
the development of MaCisanmetungCa, a Centralized Student tools to conceptualize and structure the Centralized Student web-based application for efficient, secure, and transparent
Election Management System for Mabalacat City College. This Election Management System for COMSELECA. The tools included management of student elections. It features modules for
phase highlights the limhations of current election processes, the Use Case Diagram. Visual Table of Contents (VTOC), Gantt submitting and screening Certificates of Candidacy, managing
which are manual and semidigital, causing delays, lack of Chart, Storyboard, and Entity Relationship Diagram (ERD), each campaigns, and facilitating online voting. The system supports
e paer and human error. Consultations with COMSELECA _essential for defining system functionallty, user Interactions, data digital COC  submisslons. mamme status tracking, media
offi and students provided insights into workflows, flow, and database structure. uploads, and secure voting for verified studonts, while allowing
msnenges and system expectations. sdministrative oversight and s i tallying. Built with
React 19, Tallwind CSS, and Firebase, It emphasizes
performance, usability, security, and accountability i the election
process.
Testing Deployment Maintenance
The MaClsanmetungCa system underwent comprehensive The Deployment phase of MaClsanmetungCa took place as It After deployment, malntenance activities were conducted to
testing phases, including unit, integration, system, and transitioned from development to actual use by COMSELECA, ensure the system's continuous reliability, Security, and
acceptance testing, to ensure module functionality and candidates. and student voters. Deployed on a secure online sustainabllity. These Included ongolng performance monitoring,
compliance with design specifications. The QA team conducted ~ platform, it ensured accessibility and roliability during elections. bug fixing system optimization, and feature updates as

system testing on various devices to assess responsiveness and
rellabliity. User feedback was collected via a validated survey
instrument based on the IS0 25010 Software Quality Model while
adhering to ethical standards and data privacy regulations.
Respondents included COMSELECA officers and MCC students,
with feedback analyzed using descriptive statistics, specifically

Accounts were set up, election schedules established, and core
modules like COG filing, candidate screening, campaign materlal
management, and online voting were activated. Key features
Including rolebased authentication, dighal submissions,
automated approvals, voter verification, online voting, real-time
vote tallying, result generation, and activity logging were valldated

necessary. User feedback from COMSELECA officers, candidates,
and student voters was utllized to Improve usabllity, navigation,
security, and election workflows. Through regular maintenance,

e system remalned stable, efficlent, and adaptable for future
student elections at Mabalacat Gity College.

welghted mean, to evaluate system quallty. The evaluation for use.
confirmed that the system satisfied functional requirements and

Is ready for deployment In managing student elections at
Mabalacat Gity Colloge.

TEST RESULTS

The evaluation of Maclsanmemngm during Alpha and Bcn testing phases shows substantial
esting, executed by IT experts, yielded
a mcan score of 418, noted stengts I Interction canawmy {4.36) and functional sultabllity
{4.3). while performance efficioncy (3.9) signaled optimization needs. Post adjustments, Beta
testing with real users delivered a mean score of 4.86, categorized as Excellent. Individual
ciiteria—functional sultability (4.93). Interaction Capability (4.91), reliabllity (4.92),
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efficiency (4.87), security (4.90), and maintainability (4.6) — demonstrated significant
Improvements, This transition emphasizes the success of terative development, user feedback
intogration. and system readiness for managing elections at Mabalacat City College.

ONCLUSIONS

Engr. Dennis L. Tacadena, PCpE, DIT, with Ms. Dessa Lyn J, De Castro and Ms. Ritchell Z.

Escoto, MIT, for thelr valuable Insights and constructive recommendations. We also thank the.
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Mr. Darwin Dave C. Campos, for thelr cooperation and shared Insights. Lastly, we acknowledge

the students, candidates, election officers, and the research team whose participation and
ledication contributed to the successful completion of this project.

The development of MaCisanmetungCa: A Centralized Student Election Management System successfully addressed the challenges of Mabalacat City College’s
traditional student election process. Using the Modified Waterfall SDLC, the system was systematically designed, developed, and deployed based on user needs
and technical requirements. Analyss of existing election processes revealed Issues In accuracy, transparency, security, and efficiency, which gulded the creation
of a centralized, role-based platform. The system features candidate registration, election configuration, secure online voting, automated results, and real-time
data processing using Firebase Authentication and Realtime Database. Bullt with React 19 and Tallwind CSS, the platform provides a responsive and user-friendly
interface that improves operational efficiency and minimizes human error. Testing results confirmed the system’s effectiveness. Alpha Testing by IT experts rated
the system "Good" across all ISO 25010 criteria, while Beta Testing by students yielded "Excellent” ratings in key quality areas. Live deployment via Hostinger and

the domain www.macisanmetungca.com demonstrated reliable real-world performance, secure

voting. and transparent election management. Overall,

MaCisanmetungCa modernized the student election process, enhanced participation and transparency, and is ready for continued use and future scalability.
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MCCARE : A WEB-BASED GUIDANGE
@ COUNSELING SYSTEM FOR
MCCare MABALACAT CITY COLLEGE

-

ABSTRACT

The MCCARE Web-Based Guidance Counseling System underwent a comprehensive development process, encompassing research,
data collection, design, development, testing, and deployment. Using the Modified Waterfall Model ensured system quality and
consistency. Quality assurance testing was conducted to identify and fix issues, following the ISO 25010 standards, which measured
functionality, performance, compatibility, usability, reliability, security, maintainability, and flexibility. Alpha testing with three IT
professionals provided initial feedback, followed by beta testing with twenty-five IBCE students, four Guidance Associates, and one
professor. The alpha test achieved an overall mean score of 4.59, while the beta test improved to 4.76. Both results are verbally
interpreted as "excellent,” confirming that the system met ISO 25010 standards.

Raqusemant
Gathering

implementation
B S
.

W opecation ang
Momtenonce

S GATHERING

4 @ DEVELOPEMENT SYSTEM
The and ideas on how to create b
an effective mental health system for the students of Mabalacat City College. T E s TI N G . 2 MCCARE system was developed using the Modified Woterfall

This process Included nterviews, surveys, web browsing., and group The system underwent two essential o e i W e ST o
discussions. An initial survey was to the d testing stages: Alpha and Beta testing. idents, guidance assoclates, and odministration, the
req a series of interviews whh . During the alpha phase, the researchers oo V204 & ipPbton G
Guidance Servim Unit of Mabalacat City College to enhance the s extensively Gssessed the web system ISO  oa et e e e
functionality. : 1 25010 standards, which include Functional

Sultablity, ~ Compatibility,  Interaction
Capability, Reliability, Security,
v - Maintainability, Fiexibility, and Safety. Three
D Sﬁ n | (3) IT professionals acted as the alpha
; . testers, participating in  a guided
x the researchers employ the following analysis ;  evaluation session. The beta testing aspect
tools and diagrams, including the Storyboard, P consisted of thirty (30) participants from MAINTENANCE
Visual Table of Contents (VTOC), Menu Tree, Use Mabalacat City College, with twenty-five
Case Diagram, Entity Relationship Diagram (ERD), - (28) students, four (4) Guidance The operation and maintanance phase ansures the
to design and develop the web-based systemand X Associates, and one (1) professor. Together, continuous functionality, rellability, and efféctivenass
database management system. 4 these assessments provide a thorough  of the system after it hos been implemented. it
understanding  of  the  system’s Includes dactucl use of the system in the
performance and user experience, serving  Guidance Council of Mabalacat City College and
as the basis for the detailed discussions in  2199ing support for Updat Uity
the next sections. iereNeRonts

ly
ion was created, Iy
sions to refine It They o

IMPLEMENTATION ki
This web-based system utilizes system development resources and L RESULTS @

tools, contributing to the cohesiveness, responsiveness, and

B ¥ 5 ¢ : Table 7 summarizes the ISO 25010 evaluation of the MCCARE web application from Alpha to Beta testing, Results show
functionality of the system. Visual Studio Code is the primary code etk nt across all criteria. Functional Sultability increased from 459 to 4.75, and Compatibility rose.
editor and debugging environment. React JS be used as the from 450 to 4.72, indicating better performance and device support. Interaction Capability in alpha is already rated
i i e = high at 4.61. Reliability and Maintainability improved from 471 and 461 to 4.77 and 4.8), showing stable operation and
mplementgnon for front-end development,.Lcrcvel for the back " e Sty nercasd frorm 461 > 480, 1 ing stronger data protection. — i
end operations, and MySQL for database design and management. improved from 450 and 458 to 478 and 479. Overall, the mean score increased from 459 to 476, both rated
The MCCARE system supports student wellness through key features ‘Excellent; and with ISO o
such as flexible appointment scheduling, allowing students to
choose either face-to-face or chat-based sessions. An integrated - — -
chat enoblles administrators to monitor student engagement, while 4 COT&CLUS!OT\!S
an organized database helps manage records by year level,
section, institute, and case intensity. The Message of the Day (MOTD) The: MCCARE: Oukince Sysiuen U a

> 5 - 5 Journey, stages such as brainstorming,
provides daily motivational updates, and the Online Freedom Wall research, data gathering, i Bating
offers a moderated space for students to express their thoughts Web-based Guidance symm for
safely achieved its technical

? impacts on the
centered aMeu. MCCARE pmm a reliable plrmum for promoting well-being,
nd

readiness of students
within the institution.

mwnwy of what
Theory and Researcn, 37, 1-107.
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ABSTRACT

MediCall: An IoT-Based Enhancing Emergency Response System was developed to
and h

General Objective

You can also show studies of existing

Significance of the Study

Glebal Context: MediCall supports the adeption of

METHODOLOGY

Requirements Gathering

address delays in medical response, lated health s references. secure, flexble, and scalabe emergency systems in | D3t vare colectd thoUgh intsrws wth GG cliv porsonnelan facty
risks at Mabalacat City College (MCC) Dapdap Campus The system integrates | specific Objectives: educational institutions, improving real-time crisis '““:*‘::“‘“’ e e e L

" nt and readiness. proced. issues e " gency.
Internef of Things (loT) technology with ra!l-tlm twe-way ?m:‘mﬁ;:, ; :‘;r: . = Ecananic Cotart: 8 akamaing siarsand srirideing | 1¢9oin lck of rctcommicaton bevsen clasrooms and the i anc

th red

e £ it L L 3 8 muﬁng. The study aimed to design, | Idenity . ESPAZ, Arduino board e e e
develop, and evaluate a prototype System capable of improving o B 5T d Dl responses. “L ”:m '::mm&m T "
reporting, response coordination, and environmental safety within the campus. The e 2 Comex:  The dighal system [ oo o erams, MediCall consises o classraom-bazad ame
Software Development Life Cycle (SDLC) using a modified waterfall model guided the | © amadmis ek streamlines  emergency  responses,  reduces e

system development. Alpha and beta testing were conducted, and system

diagrams, circuit diagrams, and wire diagrams.

disturbances in classreoms, and fosters a safer, more

buttons, enviranmental sensars, a clinic monicoring cashboard, and automated

« Develop features including:
performance was evaluated using IS0 25010 quality standards. Results showed high e - OFgANized CAMPUS Environment,

Eme Come Two-uiay .
levels of functionality, usability, interaction capability, security, and flexibility. R e fmsreem TG M RS B 2 mﬂ““:::m'l'mmmm T T
MediCall significantly reduced response delays, improved emergency location B e SN tructo T croco :

accuracy, and minimized heat exposure risks, contributing to a safer and more
responsive campus envi while supp g Sustainable Ds Goals
related to health, education, innovation, and resilient infrastructure.

Keywords: loT Emergency System, Campus Safety, Real-Time Communication, Heat
Index Monitoring, Smart School Infrastructure.

‘warning indicatars for fast Incation identification.
= Wonitoring & Mapping: Visual panel mapping.
emergency locations.

roof system ta mitigate heat-related risks.
= Canduct Alpha and Beta testing for reliability.

quicker, more effective responses and promting a
culture of preparecness and shared responsibiliy.

3
TET touchsereen dispiays, speakers, LEDS, and motarized reractsbie raoting.
mechanisms. Software development utilized Arduino |DE, MIT App Invantor, and

CONCLUSIONS

The study successfully developed and evaluated
MegiCal: An loT-Based Enhancing Emergency
Response System for MCC Dapdap Campus. The|

Tasting and Evaluation
Alpha testing was conducted by (echnieal evaluaiors fo assess system
functionality and security, while beta tosting involved selected faculty and
st focusi

secur

Tesibility.

INTRODUCTION Sacurity, Flexibility) system improved emergency response efficiency,
= Deploy the final system eampus-wide, integrating It into enhanced communication between classrooms and| RESULTS
require effici response sy: 10 ensure the safety . clinic staff, and reduced heat related health risks| The MediGall System's alpha testing phase provided a thorough wd:mﬁnn of It
¥ i i tomated monitoring and  mitigation| I"erce and functianaiities, grounded in IS0 28010 standards, focusing an
and well-being of staff. Advances in ternet of Things rough  autom: monitoring and mitigation| e kbl Compackie; A

{loT)-based systems, have enabled faster communication, automated alerts, and real-time
monitoring, reducing response delays during emergencies. In the Philippines, schools are

IJmItnﬂons of the Study

features.  MediCall demonstrates the effective
application of IaT technology in campus safety and

Flexlblity. The feedback session allowed their observations, leading to veluable
suggastions for refinement, Results from the questionnaires, with an overall mean

increasingly affected by medical emergencies and heat-related illnesses caused by hign | The Medical L d Gannot | ergency management. Future enhancements may | oo org g3 s
temperature and humidity levels, especially in crowded or poorly ventilated areas.At | F®Pl2ce eXecng medical procedures. | does ot provide five V%0 | jncjuge mobile: application integration, expanded e —
or medica Ir—

Mabalacat City Callege (MCC) Dapdap Campus, emergency respanse relies primarily on sensor coverage, and scalability for deployment|

staff, Technical issues ke weak signals may affect performance,

manual reparting thro one calls or physical natification, resulting in delayed medical [ r— [r— Vorwat
e P s O S ey e [ S S e o i e [P e e -
‘symptoms such as headaches, dizziness, fatigue, and allergic reactions, particularly during N b f—— - -
warmer manths. These conditions highlight the need for a more responsive and integratec
emergency ion and itoring system. This study introduces | DISCUSSION Crmpeay - fr
MedCall, an [oT-based emergency response system designed to provide feal-time tuo-way | The findings Inlcate tra negrating I-03s20 Communcation and enwironmental mon'orng sstems can substanialy (mprovg — 1 [
commurication between classrooms and the clinic, automated alert pri room o n sducational institutions, MediCall addressad key (5suts at MGG Dapdap Campus by providing realtimd - .~ ——
location mapping, and heat mitigation through environmental controls. By integrating (2l Al

emergency communication with preventive environmental features, MediCall aims to Urlike traditional emergency response methods, !PIE system reduced dependence on manual lenﬂmr‘ and improved coerdination| R—my - T
enhance campus safety, reduce medical response time, and improve overall Bmcna reeponder Ly Ol Mo S ™ et
R e I conion. el g tanale Oeslcpmens G, pricaty S0 3 (G et 2 el ), 30 4

References

e S e o mace) am | e ey v ] v e e oy ey e e e e

. 2.

local positlaning systen. ard. hripeffarch.orgl

Lorsitp,

280




Abstract

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Objectives

MediTrack+ is a web-based healthcare information system developed to
improve medical record management, workflow efficiency, and patient care. It
addresses issues of fragmented records and manual documentation through

To design and develop MediTrack+, an integrated digital platform for small
to medium private healthcare facilities that improves operational efficiency,
digitizes medical workflows, and enables timely access to clinical
information.

features such as secure patient data handling, inventory and sales monitoring,
patient progress tracking, and laboratory result management. The system
was developed using the Modified Waterfall SDLC and evaluated based on
ISO/IEC 25010 quality standards through alpha and beta testing by IT experts
and medical professionals. Results showed high overall system quality, with
mean scores of 4.92 (Strongly Agree) in alpha testing and 4.47 (Agree) in
beta testing. Security received the highest rating in both phases, confirming
MediTrack+ as a reliable and secure digital solution for healthcare
management.

To gather relevant data for the
study and development of the
system.

To identify the hardware and
software specifications for the
development of the system.

n the web-based

ng different diagrams
and tools.

To develop a system with the

To test the system using both
alpha and beta testing to
validate system performance
and identify errors before
deployment.

To evaluate the system using
ISO/IEC 25010 standards.

To deploy and implement the
system using a reliable web
hosting service with Hostinger to
ensure accessibility and

medical related fea‘l es.. sustainabilit

D, 0 s N

Me: ck+ underwent system, alpha, and beta testing to ensure functionality,
reliability, and usability. Purposive sampling was used to select participants
directly involved in Medlife Diagnostic Center operations. Alpha testing involved
4 IT experts who assessed technical performance, functionality, and security,
providing recommendations for improvement. Beta testing included 30
participants (7 clinic staff, 23 patients) who evaluated usability, reliability, and
overall effectiveness. Feedback was collected through surveys and
observations, allowing fine-tuning of the system to ensure it met operational
and patient needs.

and Mai

MediTrack+ is hosted on Hostinger, providing reliable web access, domain
registration, and SSL security to protect user data. After project completion, the
clinic’s designated personnel will manage system operations, including routine
database checks, validation of patient and laboratory records, and software or
security updates. The Memorandum of Agreement (MOA) defines the duration
of collaboration and termination procedures, guiding the clinic’s long-term
management to ensure system stability, reliability, and continued protection of
sensitive medical information.

Modified
Waterfall Model

The study employed a descriptive-developmental research design.
Descriptive methods were used to identify user needs, pain points, and o .
existing workflows of staff and patients at Medlife Diagnostic Center. b
MediTrack+ was then designed, developed, and evaluated using the Modified
Waterfall Model (requirements, design, implementation, testing, and
deployment), incorporating iterative feedback during design review, alpha
testing, and beta testing.

~ Requirement Gathering

System requirements were identified through a collaborative process involving
brainstorming, interviews, and informal discussions with Medlife Diagnostic
Center staff, including the clinic owner, medical representatives, and
administrative personnel. Patient feedback was also considered to identify
common issues such as long waiting times, delayed laboratory results, and
limited access to medical records. Additionally, related literature and industry
best practices in digital health were reviewed, and consultations with IT and
healthcare professionals were conducted to validate the feasibility and usability
of the proposed features.

Results

MediTrack+ was evaluated through alpha and beta testing to assess its
functionality, usability, reliability, and security. Alpha testing, conducted
with 4 IT experts, focused on technical performance and system security,
resulting in an overall mean score of 4.92 (Strongly Agree). Beta testing,
involving 30 participants (7 clinic staff and 23 patients), assessed usability,
workflow efficiency, and effectiveness in managing patient records and
laboratory results, achieving an overall mean of 4.47 (Agree). Across both
testing phases, security received the highest rating, reflecting strong
confidence in data protection. Feedback from both staff and patients
indicated that the system is reliable, user-friendly, and effective in
streamlining clinic operations and providing timely access to clinical
information. Overall, the capstone project successfully addressed the
challenges identified during the research, including fragmented record-
keeping, manual documentation, and delays in accessing patient
information, demonstrating that MediTrack+ provides a practical and
efficient solution for small to medium private healthcare facilities.

Design

The system design employed standard development tools, including
Storyboard, Use Case Diagram, Data Flow Diagram (DFD), Visual Table of
Contents, Entity Relationship Diagram (ERD), and Gantt Chart. These tools
defined user interactions, system processes, data movement, navigation
structure, database relationships, and project timelines, ensuring a well-
organized system aligned with user requirements.

Implementation

MediTrack+ was developed using Visual Studio Code as the primary
development environment. The system implements two user roles: Admin (clinic
staff) for managing patient records, laboratory results, inventory, and system
content, and Patient for accessing medical records and laboratory results
through an online portal. The backend was developed using PHP with MySQL as
the database management system, while CSS was used for front-end stylin

Continuous testing and debugging were conducted throughout deve\opmemg

/
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Conclusion

MediTrack+ is a dependable, user-centered digital healthcare solution that
addresses key challenges in small to medium private health facilities,
including fragmented record-keeping, manual documentation, and
inefficient workflows. The high evaluation scores confirm its functionality,
usability, reliability, and security, with particular strength in protecting
sensitive patient data. The development of MediTrack+ demonstrates that
digital solutions can significantly improve healthcare management in private
clinics by enhancing operational efficiency, patient satisfaction, and data
accuracy through an integrated platform. It provides a secure, convenient,
and interactive experience for both patients and staff, aligning with national
eHealth strategies and serving as a model for future digital adoption in
similar healthcare facilities. By facilitating streamlined operations, efficient
record management, and timely laboratory result access, MediTrack+
supports the modernization of healthcare services and provides a
sustainable framework for long-term operation and management after the
research team’s involvement. ¥
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MORAL MATRIX: A ROLE-BASED SYSTEM FOR VIOLATION AND SANCTION TRACKING FOR THE
CENTER FOR CHARACTER DEVELOPMENT UNIT OF MABALACAT CITY COLLEGE

DENOLA GEONNA MANATIGA

JIMBOY L.

ALEGRE
KHYLE L.

CHRISTIAN PAUL D.

ABSTRACT

Moral Matrix is a QR code-enabled, web-based system developed for the Center for Character Development Unit (CCDU) of Mabalacat City College to improve
the recording and monitoring of student violations and corresponding sanctions. The project addresses issues commonly found in manual, paper-based

documentation such as inconsistent records, slow retrieval, human error, and the risk of falsification. The system uses role-based access so that students,
faculty, security personnel, CCDU staff, administrators, and validators can perform only the tasks assigned to them (e.g., encoding violations, verifying identity,
monitoring community service, processing good moral requests, and generating reports). Moral Matrix supports faster processing, centralized record
management, and more secure handling of student data. To validate quality and acceptability, the system underwent alpha and beta testing and was evaluated
using 1SO 25010 software quality standards, focusing on functional suitability, performance efficiency, interaction capability, and security. Findings showed
“Excellent” overall results, indicating that the system is effective, usable, and reliable for CCDU operations.

OBJECTIVE

REQUIREMENT GATHERING Y DESIGN Y IMPLEMENTATION %

e Develop and implement Moral Matrix,

a role-based web system for the The  researchers  studied | Based on gathered | The proponents developed the
_Centerforcharacter Development Unit CCDU's current  disciplinary requirements, the system was web-based  application  using
(CCDU) of Mabalacat City College, to N o I d with role-b d front-end and back-end
improve violation and  sanction process and identified | planned with role-based access . )
tracking. problems in manual | and clear modules for violation technologies and_ bL{'lt ) the
Replace paper-based/manual documentation. They gathered logging, sanction  tracking, data?ase for dStO””S V'°|at'°25'
documentation with a centralized user needs and required validation, and reporting. The sanc ‘Ons/'an service records.
digital record system to reduce errors, features through consultation design included  database Core functions were created such
delays, and possible record - : 8 ; ' . as user login by role, QR code
falsification. discussions, and review of how | structure and user interface

verification, logging and updating

Support QR-based identity verification violations,  sanctions, and plans to ensure easy navigation of violations, tracking  of
to  ensure  accurate  student related requests are handled. | for different users. QR scanning community service, and
‘demf'ca“o”f _dl‘"?g E”CdOd'”gt_ Gl This step ensured the system | was included in the workflow to | generating reports. Notifications
-Tei:‘ O::SO \Y;ijaltzns i:e 55:;{2::'5 would match real CCDU | support  accurate identity | and  document  processing
PO oSl workflow, user roles, and | verification and better control | features were also integrated to
alpha and beta testing, reporting needs. of records. support CCDU operations.

Evaluate acceptability using ISO 25010
quality criteria, focusing on functional
suitability, performance efficiency,
interaction capability/usability, and
security.

TESTING )

The system was tested in two stages: alpha testing by

MAINTENANCE )

After verification and deployment, maintenance

IT experts and beta testing by target users. Testing
checked if features worked correctly and if the system
was reliable, secure, and easy to use. I1SO 25010
quality standards were used as evaluation basis,

focuses on keeping the system stable and updated.
This includes bug fixes, feature improvements,

monitoring data integrity, and maintaining security and
privacy compliance. Continuous support ensures the

METHODOLOGY

The study used a modified Waterfall
approach to develop Moral Matrix
through requirement gathering, design,
implementation, testing, and
maintenance. The system was evaluated
through alpha and beta testing using ISO
25010 criteria (functionality,
performance, interaction/usability, and
security).

Requirement
Gathering.
v

Desin
v -
i |

focusing on functional suitability, performance
efficiency, interaction capability/usability, and security.
Feedback was used to fix issues and improve the
system before deployment.

system remains effective for CCDU and adapts to
future needs.

RESULTS CONCLUSION
The system was evaluated through both alpha
testing (IT experts) and beta testing (end users)
using ISO 25010 criteria: functional suitability,
performance efficiency, interaction
capability/usability, and security. The evaluation
results showed an overall “Excellent” rating in both
testing stages, indicating that Moral Matrix met the
required quality standards and performed well in
actual use.

The study concludes that Moral Matrix is an effective
solution for CCDU because it improves how student
violations and sanctions are recorded, monitored,
and reported. By using QR-based verification and
role-based access, the system supports more
accurate, efficient, and secure record management
compared to manual documentation, strengthening
transparency and accountability in disciplinary
tracking.

Atenya, H. M., & Wekesa, W. R. (2020). School | Cleto, E. J. T. (2024). Study of academic | Dongdong,L,Sh
rules commonly violated and aspects of the | dishonesty among students at a tertiary | N.,&Jia,Z. (2017
rules that influence their violation among | university. International Journal of Advanced | access control
public secondary schools. IOSR Journal of | and  Applied Sciences, 11(7)  69-74.
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https://doi org/10.9790/0837.2507103148

Olipas, C. N. (2020). The design and
development of student information and
violation management system (SIVMS) for a
higher educational institution. ResearchGate.
https://www.researchgate.net/publication/3628
£

ng, X., ¥an, Z, Fuxias, T., L
ole-based

educational administration
system. MATEC Web of

Conferences, 139, 00120,
hittps:/Jdoi.org/10.1051/matecconf/20171390012
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CRISTINE JOY E. ANTIBERO

Abstract

PetulPlcks is an interactive, loped for Blooms and Petals in
Mabal City to enh the b ordering experience through reul-ﬁm
customization, transparent pricing, s«uro digital p and an

appointment booklng system. The system uddnms common luuas in traditional
ordering, such as and ling flicts. Using

LEMUEL M. LIMIO
~ -~

o Jq S TT) 4

the Modified Waterfall Model, PetalPicks was deﬂgnod, dw.lnpod, und M.dlbrouﬂl

Alpha and Beta evaluations based on ISO 25010 d
performance in usability, functionality, reliability, and security. The syst

VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

Pewgﬁi?d Bou

S Arrangan

Objectives
1.To gclhor and analyze academic Ilhruture on bouquet
<e, secure pay t pr and

2.To identify lho hardwaro and soﬁware requnrements
required for di ion, ensuring

customer satisfaction and operational efficiency while promoting &glhl transformation
among local florists.
[ 4 _

Requirements Gathering

P hblllty, xclublllty, and efficiency.
3.To dtﬂgn the system’s interactive user interface (UI) and
user experience (UX), database, and functionalities using
appropriate analysis and design tools.
4. To create and d p a web applicati

P that offers real-
time pricing, secure pay

, bouquet

The researchers reviewed literature, conducted interviews, and researched logy to
identify system needs. They explored s(holarly nrilclcs und online resources on .
commerce, flower arrang nnd pay ity.
Additionally, they carried out more ‘studies on onlme g syst The
goal was to integrate a scheduling module that allows s to book ltations or
orders for events through the system. They also interviewed the staff and customers of
Blooms and Petals to find common issues in manual ordering, scheduling, and payment
processmg The information gathered helped outline the overall scope, workflow, and
features of the system.

PP

Malntenance
Ongoing maintenance was done to keep the i The results and
system working well. The maintenance phase

Design
In this phase, the team carefully examined the system's
requirements and turned them into technical solutions
that guided devel The wirefr that depicted
the layout and design of every interface component
were made by the researchers in order to depict the
system's structure and user interactions in a clear
manner. They also prepurod a Visual Table of Contents
i (VTOC) to map the flow and or of
' content within the application. This helped both

R T

and

% Additional tasks incl

regular monitoring, fixing bugs, and
updates based on real-world usage and user
feedback. Improvements were made to speed up 3
page loading, make the interface easier to use,

h the overall user experience.

ts through
g Fodul

5. To test the system using a researcher-made survey tool and
1SO 25010 quality standards in terms of functional suitability,
performance efficiency, compatibility, maintainability,
security, usability, reliability, and portability.

6. To deploy ond |mp|emcn( the system at Blooms and Petals

and eval pact on faction and b
operations.
e TN, Ry 1
i |
Result
t of the syst
called “PetuIPlcks An Interactive Web-
BasedA tion for Per li Jchql.let i ﬁ
Arr t.” It di the

from the system evaluation using 150
25010 standards, including Alpha and Beta
L Testing, along with user feedback and !

& ! developers and stakeholders understand the system's
setup. Addmonully, use case dlogrnms were created to
show the users and the
system, hlghllghtmg how different modules respond to ‘
user actions. These planning tools helped create a
structured devel process, ducing p

errors and improving usability.

TR, L
Methodology

The development of the "Potul’l:lu An IMera:hvo WY
Web-Based Application for Per The imp

Arrangement” “followed the Waterfall Model of the such as bouquet
Software Davolopmont Life Cycle (SDLC). This model
provided a well-defi s!rudun. quential process,
Sl s allousid ™ for. detaliad 5 g
evaluation at each stage. The figure illustrates the
Waterfall Model phases that will be applied in this

study.

conducting  regular

managing inventory,
appointment verification.

pricing,

S gr—

" the event calendar, improving cppomtment "
handling features, boosting system security, and )
backups to protect i bouquet <us(omlzu!|on, real-time prmng,

transactional and customer data. These efforts
, kept the system reliable, secure, and in line with
" the needs of Blooms and Petals.

Implementation

phase integrated key features

customization,
controls, real-time pricing, e-wallet payments,
and delivery/pick-up scheduling. A appointment
system was added, allowing users to choose
available dates and receive automated email
updates. An admin dashboard was created for
orders, and

interactive

Development followed the syshm doslgn using
tools like XAMPP, N and H

performance validation. The study assessed
the system’s ability to offer personclizod

g, and
boolung for Blooms and Petals: in ?’

4 Mabalacat City, Pampanga.

i T =T

Testing
™ During this phase, the system was tested and
refined based on feedback from the panel,
advisers, and alpha and betc (eﬂers The goal

? to implement improvements for bethr usability, #
functionality, and stability.
Alpha and beta testing were conducted using an
1SO 25010-aligned survey to evaluate key quality
characteristics such as functionality, performance,
usability, and reliability. The appointment booking
e feature was validated for calendar accuracy, |

ensunng a user-fncndly mhrhce, symhromxed Pr
i perfor

g P

Conclusion

) ochieved, d system
addressed the limitations of the shop's traditional bouquet- ik

and dedication of many

system met the 1SO 25010 wﬁwnm quality standards with
Excellent ratings across all evaluated areas, proving its

reliability, security, and overall performance. Customer conduct of the study. The
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@ PETKLINIKA

MABALACAT PET CLINIC

A WEB-BASED APPOINTMENT SYSTEM WITH PET DISEASES VERIFICATION AND
QR - CODE PET LOCATOR FOR MABALACAT PET CLINIC

AUTHORS

LEOROX)

ARVIN B. LACANLALE DANICA C. MATCHADO  ANGELO M. MUNOZ ARIAN R. QUIAMBAO

ABSTRACT

The platform PetKlinika is a web-based appointment and pet management
system developed to enhance veterinary services and pet healthcare at
Mabalacat Pet Clinic. It integrates appointment scheduling, pet disease
verification, medical inquiries, and a QR-Code Pet Locator for lost pet recovery.
With a centralized database, it streamlines record management, improves
communication, and minimizes clerical errors. Developed using the Prototyping
Model and evaluated under ISO 25010 standards, the system demonstrated high
functional suitability, usability, and security. PetKlinika also supports SDGs 3 and
9 by advancing animal healthcare and promoting technological innovation.
Overall, it provides a modern, efficient, and community-focused solution for
veterinary operations.

METHODOLOGY

The developers followed the guidelines at each stage of the prototyp:
model and developed the system in a series of procedural stages. To create
an incomplete model with an early prototype that covers the fundamental
functionality the client requires, the model's development process begins
with customer interviews. The team keeps working on the prototype after
receiving suggestions and comments from the client. Until the prototype is
approved by the client, the process is repeated.

Prototype Model

REQUIREMENT GATHERING

In this phase, the promoted professional growth, tasks and strengthened team collaboration
They gathered essential research on Mabalacat Pet Clinic through literature reviews, credible online sources, and staff interviews
to establish a solid study foundation. The team also explored reference websites to guide feature development. For hardware,
they utilized a desktop computer for building the system and a laptop for monitoring progress. The software requirements
included HTML, PHP, JavaScript, CSS, MySQL XAMPP, a hosting platform, a domain, and Visual Studio Code. All system features
and interface designs were developed based on the team's prepared design references.

DESIGN

The developers defined and identified each users roles and functions within the system using Use-Case Diagrams. By
illustrating how data moves between different modules, Data Flow Diagrams (DFDs) improve comprehension of system
operations. Gantt Chart was used in the system development to manage timelines and resources, ensuring the PetKlinika
system is delivered on schedule. Storyboard was used to visualize user interactions during the system development. The logical
system flow, development execution, and real- user interactions were all in harmony due to these graphics,

PROTOTYPE

The developers identified system features based on the challenges faced by Mabalacat Pet Clinic, particularly in managing
appointments, medical records, and lost pet recovery. The appointment scheduling module provides a calendar-based
interface for booking consultations, while veterinarians can manage requests to improve time efficiency and reduce errors. The
Pet Disease Verification module gives veterinarians secure access to pet profiles and medical histories for aceurate updates and
diagnoses. The system includes four user interfaces—Admin, Veterinarian, Pet Owner, and Pet Finder—each with specific access
levels. Admins manage system content and user accounts, veterinarians handle appointments and medical records, pet owners
manage pet profiles and QR codes, and pet finders can scan QR codes to contact owners. Dedicated dashboards ensure secure,
organized, and efficient operations for every role.

CUSTOMER EVALUATION

The 1SO 25010 Software Product Quality Model, which evaluates eight quality attributes such as functionality suitability,
interaction capability, and security, is used by the advocates. Respondents for the system testing were chosen from among the
employees and pet owners of Mabalacat Pet Clinic using the self-selection sampling and purposive sampling technique. After
being allowed to test the system, these users were requested to fill out a created by the To ascertain
satisfaction levels and evaluate the quality of the syster, the feedback is subjected to a weighted mean analysis. The analysis's
findings directed the process of improvement and guaranteed that the finished system met user requirements.

REFINED PROTOTYPE

The developers refined the system based on recommendations from the panel, technical adviser, and capstone adviser.
During testing, the system was evaluated to ensure it met all requirements, incorporating agreed-upon feedback from panels
and clients. Alpha and beta testing were conducted using a survey tool aligned with the ISO 26010 Software Product Quality
Standard to identify and resolve system issues. A survey questionngire assessing functional suitability, usability, and security was
developed based on 1SO 25010 criteria. The questionnaire underwent validity testing to ensure neutral and reliable results.
Pvelesling was conducted under the guidcnce of Technical Adviser Dennis L. Tacadena, DIT, to verify test alignmem with 1SO
25010 sub-criteria, ensure proper correlation of results, and confirm that the instrument accurately measured the intended
factors through evaluation of research methods, sampling, frequency distribution, mean scores, and the Likert scale.

FINAL PRODUCT

The system was made accessible on a range of internet-connected devices by means of a scalable and secure web hosting
platform. To ensure easy integration into the system, veterinary personnel have training sessions, and pet owners received user
manuals and verbal instructions to help them navigate the system's features. Since the QR-Code Pet Locator is presently limited
to Mabalacat City, its design would eventually enable regional or national extension

® 0

RITCHELL Z. ESCOTO, MIT DENNIS L. TACADENA, DIT

OBJECTIVES

The general objective of this study is to design,
develop,implement, and innovatebusiness processes for a
functional web-based system for verifying pet diseases,
appointment scheduling, and a QR-code pet locator in
Mabalacat Pet Clinic. This system aims to enhance pet
healthcare management by providing an efficient
platformfor pet owners, veterinary staff,and administrators.

To gather related literature, related systems’ features,
o and development procedures through published

articles, academic journals, government portals, and

conduct interviews with local business personnel.

° To Identify Hardwaire and Software Requirements.

°To design the Web System using Diagrams and
Analysis Tools

To develop a Web System with an Integration of the Pet
. Management System, Appointment System, Scheduling
System, and QR Code Pet Locator.

To test the develop system and evaludte using the
Criteria of the Software Quality Product model of ISO
25010 in terms of Functional Suitability, Interaction
Capability, and Security.

° To determine the results of alpha and beta tests.

To deploy the Develop Web System in a Reliable
Domain Repository site.

RESULTS & OUTCOMES

SUMMARY OF FINDINGS

The study aimed to develop, evaluate, and deploy PetKlinika, a web-based
appointment and pet management system for Mabalacat Pet Clinic. The
integration of modules—Pet Management, Appointment, Health Assessment,
and QR Code Pet Locator—resulted in a comprehensive and user-friendly
platform. Pet owners could register pets, book appointments, and send
medical inquiries, while clinic staff efficiently managed records and disease
verification through dedicated interfaces.

System evaluation using the 1SO 25010 Software Quality Model showed
strong performance. Alpha Testing by IT experts yielded a mean of 4.06 (“Very
Great Extent”), and Beta Testing with pet owners and clinic staff produced a
mean of 36.01 (“Very Great Extent”). Both confirmed high functionality,
usability, and security, with only minor issues noted.

The system was successfully deployed on a secure Hostinger domain,
ensuring  stability, accessibility, and data protection. Overall, the findings
confirm that PetKlinika met its objectives, adhered to IS0 25010 standards, and
proved ready for real-world use in enhancing the clinic’s digital operations.

CONCLUSION

The development of PetKlinika successfully addressed Mabalacat Pet
Clinie's in ging pet records, appoi , and client
interactions by integrating streamlined modules into a user-friendly web-
based system. Evaluation results showed that the systerm met ISO 25010
standards for Functional Suitability, Interaction Capability, and Security, with
both alpha and beta testers rating it to a “Very Great Extent.” Minor issues were
noted but did not affect overall performance. The system's deployment
through Hostinger confirmed its stability, accessibility, and readiness for real-
world use. Overall, PetKlinika proved to be an efficient and secure digital
solution that modernizes veterinary services, enhances clinic operations, and
provides a strong foundation for future enhancements aligned with the
Sustainable Development Goals (SDGs).

REFERENCES Go00 T

Prototype Model AND WELL BENG.

httpe://distantjob.com/blog/software-
development-life-cycle-stages-and-
models/

The 17 GOALS | Sustainable Development
https:/fsdgs.un.org/goals
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Mabalacat City College
@ Institute of Business and Computing Education

SIGNIFY: An Interactive E-Learning PSITE
Application for Deaf and Educators T

Jay lvan B. Pineda Reub F. Moral thi |.. 'I’cnglco Edison D. Sombillo Dennis L. Tacadena, DIT
Technical Adviser

This study developed Signify, an Android-based interactive e-learning application designed to support American Sign Language
(ASL) learning for Deaf individuals and educators under the Christian Society for the Deaf (CSD) in Barangay Village, Pampanga
North. Addressing communication gaps between Deaf and over 600 hearing members, the project used the Modified Waterfall
Model across requirements gathering, design, development, implementation, and testing.Signify integrates ASL videos,
interactive modules, real-time search, speech-to-text, assessments, gamified tasks, and progress tracking. The system was built
using Flutter, Dart, Firebase, and multimedia assets to ensure accessibility and performance. Alpha Testing (IT experts) using
ISO/IEC 25010 showed high scores in functional suitability, usability, and performance. Beta Testing (30 Deaf members)
indicated excellent user satisfaction and improved app performance.Overall, Signify enhances ASL learning, strengthen:;
accessibility, and promotes inclusive communication.

It supports SDGs 4, 9, and 10 and provides a sustainable, community-centered digital learning tool.

General Objective:
To develop Signify, an interactive and user-friendly ASL E-learning Android application tailored for Deaf individuals
and educators.
To gather pertinent data from interviews, academic To develop the mobile application with the following features:
Journals, technical websites, and organizational sources * ASLvideo lessons (offline & online)  * Learning progress tracking
relevant to Deaf education and ASL pedagogy. . i ahd - Gamified activiti
« Favorites management

Toidentify g hardware and software e

Objectives (2] g he A

including devn:e specmcalmns and development tools.

- To assess the application using ISO/IEC 25010 criteria (funcnor\il sulanllly.
usability, reliability,

To design the system using storyboards, flowcharts, Ul "
i o o To deploy the application for real-world use via APKPure.

mockups, Gantt charts, and Visual Table of Contents.

The researchers used the Modified Waterfall Model, which
follows a structured, sequential process while allowing
limited feedback loops between phases. This model was Based on the identified requirements, the system
selected because it supports clanty in planning,
and portant for

educational systems requiring validated content for
learners with disabilities.

Testing was conducted in two stages.
Alpha Testing involved educators, IT experts, and
sign language specialists who assessed the
system’s functionality, usability, security, and

design was conceptualized using storyboards,
which visually mapped user interactions and
screen transitions. A flowchart detailed the

logic of navigating lessons, 72 2
sign demonstrations, and completing content a_c'curacy, Their ee_dback informed
Y assessments. The Visual Table of Contents (VTOC) fevislons befora pilblic relaats:
T .2 structured the lesson flow and coherent module
MODIFIED orgamzanon These dessgn mols ensured that all Deployment
= WATERFALL iy S
1 A4 irioittie Upon completing development and internal

testing, the researchers compiled SIGNIFY into an

e : : Android Package (APK) and uploaded it to
evelopmen APKPure, providing an accessible platform for

A90TO0OdOHLINW

_ installation by participants during beta testing.
Requirements Gathering SIGNIFY was developed using Flutter and the This distribution method allowed wider reach,
Dart programming language through Android device compatibility testing, and real-world
During requirement gathering, the researchers Studio, ensuring compatibility across Android usage interaction by the intended users.
conducted interviews and consultations with Deaf devices. The interface was prototyped using
individuals, educators, and sign language iali Figma for i in color, ty and Maintenance
to understand user needs and functional layout. The backend data storage utilized
i . The system ificati focused on Firebase, allowing real-time data access, cloud Testing was conducted in two stages.
accassmnllty, visual clarity, intuitive navigation, and storage, and seamless integration of user Alpha Testing involved educators, IT experts, and
accurate representation of Filipino Sign Language. information. Additionally, Google’s ML Kit was sign language specialists who assissad the
Content requirements included lessons, sign incorporated for sign recognition components system’s functionality, usability, security, and
demonstrations, quizzes, user progress tracking, and where applicable. This phase included module content accuracy. Th’eirfeedb;ck inforr;\ed
an interface sensitive to the learning patterns of creation, multimedia content integration, quiz vevisions before publi release.
Deaf users. development, and Ul refinement.
Alpha Test:
A comprehensive needs analysis revealed the SIGNIFY achieved an overall mean of 4.39, reflecting very Signify effectively delivers an accessible and
instructional challenges encountered by Deaf high acceptability across ISO 25010 criteria. The system inclusive ASL learning experience for Deaf
learners, notably limited access to sign-language-  received strong ratings in usability, reliability, performance individuals and educators. Both Alpha and Beta

based learning materials and insufficient digital tools ~ efficiency, and compatibility, showing that its features are

2 tests confirm high system quality based on ISO
that support visual comprehension. Consultations ~ accurate, stable, and easy to use. These results confirm that

25010 standards. Through interactive lessons,

- TR i | i I
with educators hfghhghted the need for structured SIGNIFerdellvers excellent quality and de?endab e assessments, offline/online content, and
modules, clear sign demonstrations, and adaptive performance during its initial evaluation. el e e DD
AR % Bainia Beta Test: ] 3 PP SUppo!
as(sestsmems These m:‘dgh‘s g_deEd the R o ¥s The Beta test produced an overall mean of 4.36, continuous learning, enhances communication
‘eatures, ensuring pedagogical appropriateness, S oy ; s
accessibilty agdgease of e demonstrating that SIGNIFY performs effectively in real within the community, and advances digital
‘ classroom environments. Deaf learners and educators rated inclusivity aligned with global SDGs. It provides
R I t & i e the system highly in usability, reliability, and compatibility, a strong foundation for future expansion into
esu - 9= highlighting its accessibility, stability, and smooth operation. advanced ASL content and broader
o utcomes These findings confirm that SIGNIFY is highly functional and accessibility features.
beneficial for Deaf education.
o 2),1SO/IEC 25010: Analsi
References. Ratnaduhita, N.. Sudianto, Y.. & Kusumawati, A. (2023) umm Hussain. A.. & Hashim, Mm.ﬁwd
The Effectiveness of an Authentic E Learning Envirenment for Deaf Learners, Information System. Graphics, Hospitality Sosial tons for Deof Peapks. Journel
Applisd Sciences, 15(3),1568. hitpsi//doi.ora/10.3390/app15031568 e Sty Hosmlelto s T olon . . co o (TEC). 9(2.12)..25-
Janwhari, N.N. U., Setyanto, A., Kusrii, K.. Utami. E. & Béjar, R. M. (2025).
Evaluation of Eearning Usabilty Based on IS0 25010 with Hofstede's Cultural  Suryadi. D. A., & Sulistiyani, E. (2022) il oormatn " Romers . KatenF.Hor. M Ojdo. A Moo, I & Hordy 5,200
Information System and Management (AISM), 8(). 159-168, Journal of Innovtion in Enterprise System, 6(2), 143-156, ‘App Rating Scale (MARS) With Additional Criteria From a Content Expert, JMIR
e e e
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StenoCoach:

Stenography Learning Management System for
Mabalacat City College

Baratilla, Calagua Cruz, Franceska ¥ De Castro,
Giecel [ra D. Fiona Mae T Nicole B. Erika M. Dessa Lyn 1.

ABSTRACT

StenoCoach is a web-based learning management system designed to enhance stenography learning among Bachelor of Science in Office
Administration (BSOA) students of Mabalacat City College. The platform offers interactive lessons, real-time practice drills, a virtual stenotype
keyboard, quizzes, gress tracking, and digital certificates to support effective skill development. StenoCoach was developed using the Madified
Waterfall Model of the Software Development Life Cycle (SDLC) and evaluated based on ISO/IEC 25010 standards, including Functional
Suitability, Cempatibility, Interaction Capability, Security, Performance Efficiency, and Flexibility. Alpha testing achieved an overall mean score of
4.93, while beta testing obteined a mean score of 478, both interpreted as “Excellent.” The system aligns with Sustaihable Development Goals
(SDGs), particularly Quality Education (SDG' 4), Decent Wark and Economic Growth (SDG 8), Industry, Innovation, and Infrastructure (SDG 9),
and, Reduced_Inequalities (SDG 10), by promoting accessible and technology-driven stenography education.

of this study was to develop a web-based platform entitled “StenoCoach: Stenography Learning Management
t City College” nogr 1ing thraugh inter lessons and tutori

To gather relevant infarmation and best p £ t sing To test and evaluate the system rhr'migh alpha
opment through litera al ysterm ysis and tools n ing based on [SOfIEC 25010
: storyboards, = ity standards

enoCoach

the system platform

essians,

y and machin

pe: 5| s
implementation and ¢

MET —
employed the Modified Waterfall 1 REQU[BEM]: TS GATHERING

allowing a structured and systematic
development pro;

tablishin
and  scalabl ng  mod technalog

Fi Madi
StenoCoach:  Stenagraphy Learning Manac
System for Mabalacat City College developed u e p er, alpha, and  The
using a structured SDLC ering requirements v
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aoperation. Evaluation
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relichle  web-based platform for stenography
learning among BSOA students
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ING TRIKE CUAYAN NA
A TRICYCLE NAVIGATION AND BOOKING SYSTEM

FOR CUAYAN TODA

AUTHORS

& 6 8 8 &

Espinoza, James Mark Cabillo, Abegail Hipolito, Jamila Joy A. Duldulao, Kurt Elijah Alegre, Khyle
ABSTRACT O0BJECTIVE

In Cuayan, Angeles City, tricycles continue to serve as a General Objective The study employed a Modified Waterfall Model,

primary mode of transportation and are operated under consisting of requirements gathering, system design,

the supervision of the Cuayan Tricycle Operators and to develop a smart and friendly fare estimati testing, and Data were

Drivers’ Association (TODA). Despite their importance, system for tricycle commuters under Cuayan TODA collected through interviews, surveys, and literature
often ifficulties due to the in Angeles City. This system was designed to help review. Alpha testing involved IT experts, while Beta

absence of a modern booking and navigation platform, passengers know the estimated fare before their testing included selected Cuayan TODA drivers and

resulting in fare disagreements and inconsistent pricing, trip, making pricing more transparent and fairer for passengers. System quality was assessed using ISO

particularly for tourists, new residents, and commuters both riders and drivers. 25010 criteria.

unfamiliar with local routes. To address these concerns,

this study developed TrikeCuayan: A Tricycle Navigation Specific Objectives

and Booking System for Cuayan TODA, a digital platform 1.To identify the required hardware and software

designed to facilitate ride booking, provide route for system development.

navigation, and offer accurate fare estimates. The system 2.To design the system using appropriate diagrams

was through a i of and Ul mockups.

the needs and preferences of both TODA drivers and 3.To create and develop GPS-based fare —

passengers, aiming to enhance i i imation aligned with local fare matrices.

improve transparency in fare calculation, and promote a 4.To evaluate the system using ISO 26010 quality

more efficient and reliable tricycle transportation service. standards.

The requirements gathering phase identified the
hardware and software needed for developing
TrikeCuayan. Requirements were gathered through
related studies, brainstorming, and consultations with
Cuayan TODA drivers and residents. The system was.
developed using a mid-range computer and Android
devices, with Flutter, Dart, Firebase, Google Maps API,
Visual Studio Code, and Vercel as the main

During the i ion phase, the

implemented the TrikeCuayan using Flutter and Dart, with
Firebase serving as the backend database and Google
Maps API providing navigation and distance calculation
functionalities. The system included key features such as
ride booking, fare estimation, route navigation, driver
queue and dril i i
web-based administrative portal was also implemented to

In this phase, the researchers transformed the
gathered requirements into a detailed system design
for TrikeCuayan. Design tools such as Use Case
Diagrams, system flowcharts, wireframes, and Ul
mockups were utilized to illustrate system
functionalities, user interactions, and workflow
processes. The design focused on creating a user-
friendly, accessible, and efficient platform for

technologies. Design tools such as use case drivers, and . while ensuring manag'e user rec'ords. drive{ registrations, s.nd system

diagrams, W|_r.eframes, storyboarc.is, and Gantt charts reliable system architecture, secure data C testing and were

were also utilized to ensure efficient development and e e conducted throughout the process to ensure the system's

to address the transportation needs of the Cuayan functionality, reliability, security, and overall performance.

TODA community.

TESTING MAINTENANCE RESUL’

Following the implementation phase, The TrikeCuayan: A 3 :
Tricycle Navigation and Booking System for Cuayan After the verfication phase, the researchers will The combined beta test results from Cuayan TODA
TODA underwent Alpha and Beta Testing to evaluate its proceed to the maintenance phase of TrikeCuayan. drivers and passengers demonstrate the excellent
functionality, usability, reliability, efficiency, portability, This phase '"VOI‘_/GS monitoring SY_SY@"' ) performance of TrikeCuayan, achieving mean scores of
and security based on the ISO 25010 Software Quality Perfo".“ance- fixing bugs, enhan i g security, 4.74 and 4.71, respectively. The system received high
Model. IT experts conducted Alpha Testing to identify managing the database, and providing user ratings in Functional Suitability, Usability, Compatibility,
and resolve system issues, while selected Cuayan support. Regular updates will be implemented to Security, and Flexibility, indicating its effectiveness,
TODA drivers and passengers participated in Beta ensure that TrikeCuayan remains a secure, reliable, reliability, and ease of use. The findings also show that
Testing to assess the system's real-world performance. and user-friendly transportation solution that meets TrikeCuayan successfully improved fare transparency,
The results. that the icati i the evolving needs of the Cuayan TODA booking i and reduced lated
supports ride booking, GPS navigation, fare estimati i disputes, validating its capability as a dependable and
and driver ing its i for user-friendly transportation solution for the Cuayan

deployment and its ability to provide a reliable and user- TODA community.
friendly transportation service.

CONCLUSIONS

In this study, the researchers successfully developed TrikeCuayan: A Tricycle Navigation and Booking System for Cuayan TODA, which effectively addressed the objectives of improving
tricycle transportation services through a digital platform. The system enhanced fare transparency, streamlined ride booking, improved navigation through GPS integration, and strengthened
communication between drivers and passengers. These features contributed to a more efficient, reliable, and user-friendly transportation experience within the Cuayan community. The
implementation of the system demonstrated positive results in terms of usability and operational efficiency, supporting the goal of modernizing local tricycle operations

m 4 S| A INDUSTRY, INNOVATION QUALITY
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Mapping and Monitoring System for Conservation of Trees in Mabalacat
City” is valid and has 8% similarity relative to internet databases.

This CERTIFICATION is issued this 3™ day of December 2025 at Office of the Vice
President for Research and Extension Services, Mabalacat City College, Rizal St.,
Dolores, Mabalacat City, Pampanga.

Glen S. Nglasco, M.Sc
Vice President for Research and Extension Services

CRN-CCRI202526
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Mabalacat City College

Mabalacat City, Pampanga

CERTIFICATION OF LANGUAGE EDITING

This is to certify that the undergraduate thesis entitled:

ArborWatch: A Web-Based Mapping and Monitoring System for Conservation of
Trees in Mabalacat City

Authored by:

Bulaun, Angelito C.
Delatina, Maruel D.
Flores, Kristine Joy M.
Quiambao, Isaiah C.

in partial fulfillment of the requirements for the degree Bachelor of Science in
Information Technology, has undergone a thorough review and language editing.

The manuscript was evaluated by an English Language Editor, whose name and
signature appear below, to ensure that the text is grammatically correct, clear, and
coherent. The editing process did not alter the content, structure, or authorial intent of
the study in any way.

Certified this 8" Day of December 2025 by:

g
< % Cottee ’
Michael A. Mesa, LPT, PhD
English Language Editor
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaurcate (Undergraduate) Paper of Gamboa. Erain F.,
Lansangan, Don Marco S., Delos Santos, Kail Christian L., and Calma, Louis Miguel B.of
Bachelor of Science in Information and Technology entitled “CrimeTrack: A Web-
Based Case Information Management System for Mabalacat City Police Station”
is valid and has 3% similarity relative to internet databases.

This CERTIFICATION is issued this 16" day of June 2026 at Office of the Vice
President for Research and Extension Services, Mabalacat City College, Rizal St.,
Dolores, Mabalacat City, Pampanga.

Glen S. Nolasco, M.Sc
Vice President for Resgarch and Extension Services

CRN-OVPRES2026100
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CERTIFICATE OF PROOFREADING

This is to certify that the research paper entitled “CrimeTrack: A Web-Based Case Information
Management System for Mabalacat City Police Station,” by Gamboa, Erain F., Lansangan, Don
Marco S., Delos Santos, Kail Christian L., and Calma, Louis Miguel B., has undergone a

comprehensive process of editing and proofreading.

The review process ensured that the manuscript adheres to established grammatical standards,
maintains stylistic coherence, and complies with the technical conventions expected of an academic
research paper.

This certificate is issued at the request of the authors for academic purposes.

Issued and signed this 9th day of June 2026.

) .
ANGELO JEAN/R. MER(JADER, LPT
Instructoy, Mabalacat City College
Proofreader
PRC Lic. No. 2350495
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e 7 7 o TAALAT LT LULLEGE

CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Atkinson, Kate Ashley F. ¢
Carcellar, Melvin G., Flores, Samantha R., and Manalo, Veronica E. of Bachelor of Scien¢
in Information Technology entitled “EmurgenTrack: A Web and Mob.ile-l_hsed.
Community Emergency System for the CDRRMO of Mabalacat City” is valid
and has 9% similarity relative to internet databases.

of the Vice

This CERTIFICATION is issued this 12" day of December 2025 at Office i
Rizal St..

President for Research and Extension Services, Mabalacat City College,
Dolores, Mabalacat City, Pampanga.

Glen S. NoJasco, M.Se
Vice President for Reseafch and Extension Services

CRN-CCRI2025275
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MABALACAT CITY COLLEGE
Mabalacat City, Pampanga

December 16, 2025

CERTIFICATION

Ths isto certify that the manuscnpt of the undergraduate thesistitled: “EmurgenTrack: A Web
and Mobile-Based Community Emergency System for the CDRRMO of Mabalacat City™
prepared and submutted by Atkinson, Kate Ashley F., Carcellar, Mclvin G, Flores, Samantha R.,
and Manalo, Veronica E. who are fourth-year, Bachdor of Saence in Information Technology
students at Mabalacat City College, has been checked, proofread, and edited/comrected for

grammatical and mechanical consistency.

Signed:

W7 2 8

CARL I@:L GUANLAO, LPT
English Proofreader
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

[his is to certify that the Baccalaureate (Undergraduate) Paper of Frias. Elaiza. Gonzales.
Gellaine Eunize M.. Libo. Liam L.. and Libo. Tricia o’ Bachelor of Science in Information
Fechnology entitled “FitSecure: Online Management System with Biometric
Secured Locker Services for Rooftop Fitness Gym™ is valid and has 8%
similarity relative to internet databases.

I'his CERTIFICATION is issued this 13" dayv of December 2023 at Office of the Vice
President for Research and Extension Services. Mabalacat City College. Rizal St.
Dolores. Mabalacat City. Pampanga.

)

/
Glen S. No[l:lsco. M.Se

Vice President for Reseafch and Extension Services

CRN-CCRI2025288
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CERTIFICATE OF PROOFREADING

This is to certify that the research paper entited “FitSecure: Online Management
System with Biometric Secured Locker Services for Rooftop Fitness Gym” by Frias,
Elaiza, Gonzales, Gellaine Eunize M., Libo, Liam L., Libo, Tricia L., has undergone a
comprehensive process of editing and proofreading.

The review process ensured that the manuscript adheres to established grammatical
standards, maintains stylistic coherence, and complies with the technical conventions expected of
an academic research paper.

This certificate is issued at the request of the authors for academic purposes.

Issued and signed this 13th day of December 2025.

can .

ANGELO J R. MERCADER, LPT
Instructor, alacat City College
Proofreader

PRC Lic. No. 2350495
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Garbo, Chezly S. Muldong,
Izan J., Pacia, Prince Kenneth P., and Orcena, Charles Kyle G. of Bachelor of Science
in Information Technology entitled “GRADWAY: A CAPSTONE MANAGEMENT
SYSTEM FOR COMPUTING STUDIES OF MCC?” is valid and has 1% similarity relative
to internet databases.

This CERTIFICATION is issued this 25" day of May 2026 at Office of the Vice President
for Research and Extension Services, Mabalacat City College, Rizal St., Dolores.
Mabalacat City, Pampanga.

Glen S. Nolasco, M.Sc
Vice President for Resdarch and Extension Services

CRN-OVPRES2026054
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Mabalacat City College
Mabalacat City, Pampanga

Institute of Hospitality and Tourism Management

CERTIFICATION

The present document serves as an official certification for the thesis titled “GradWay: A
Capstone Management System for Computing Studies of MCC™ authored by
Garbo, Chezly S., Muldong, Izan J., Pacia, Prince Kenneth P., Orcena, Charles Kyle G.
The previously mentioned study has been reviewed and edited by an English proofreader,
whose name and signature appear below, to ensure that the language used is clear, concise,
and free of grammatical errors. Moreover, it should be noted that the authors’ objectives were
not altered in any way during the editing process.

— o . S

P -

Michael A. Mesa. LPT, PhD
English Proofreader

June 01, 2026
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Manguerra, Kyle Owen A.,
Delos Reyes, Cesar Emanuelle P., Herrera, Allaine Paul M.. and Mirasol, Marc Andre J of
Bachelor of Science in Information Technology entitled “Green-Grain Hub: A
Microcontroller-Based Waste to Rice Dispense” is valid and has 9% similarity
relative to internet databases.

This CERTIFICATION is issued this 15™ day of December 2025 at Office of the Vice
President for Research and Extension Services, Mabalacat City College, Rizal St.,
Dolores, Mabalacat City, Pampanga.

Glen S. NoJasco, M.S¢
Vice President for Reseafch and Extension Services
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Mabalacat City College

Mabalacat City, Pampanga

CERTIFICATION OF LANGUAGE EDITING

This is to certify that the undergraduate thesis entitled:
Green-Grain Hub: A Microcontroller-Based Waste to Rice Dispenser
Authored by

Manguerra, Kyle Owen A.
Delos Reves, Cesar Emanuelle P.
Herrera, Allaine Paul M.
Mirasol, Marc Andre J.

in partial fulfillment of the requirements for the degree Bachelor of Science in
Information Technology, has undergone thorough review and language editing.

The manuscript was evaluated by an English Language Editor, whose name and
signature appear below, to ensure that the text is grammatically correct, clear, and
coherent. The editing process did not alter the content, structure, or authorial intent of
the study in any way.

Certified this 19'» of December 2025 by:
Cle

Michael A. Mesa, LPT, Ph.D.
English Language Editor
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaurcate (Undergraduate) Paper of Cabillo, Abegail, Hipolito,
Jamila Joy. Espinoza, James Mark, and Duldulao, Kurt Elija of Bachelor of Science in
Information and Technology entitled “Ing Trike CuAyan na: A Tricycle Navigation
and Booking System for Cuayan TODA?” is valid and has 2% similarity relative to
internet databases.

This CERTIFICATION is issued this 16" day of June 2026 at Office of the Vice
President for Research and Extension Services, Mabalacat City College, Rizal St..
Dolores. Mabalacat City, Pampanga.

Glen S. Nolasco, M.Sc¢
Vice President for Res¢arch and Extension Services

CRN-OVPRES2026097
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GRAMMARIANS CERTIFICATE

This is to certify that the undersigned has reviewed and went through all the pages of the
capstone project entitled “Ing Trike CuAyan Na: A Tricycle Navigation and Booking System
for Cuayan TODA™ by Abegail Cabillo, Jamila Joy Hipolito, James Mark Espinoza, and Kurt
Elijah Duldulao of Mabalacat City College, aligned with the set of structural rules that govern the

composition of sentences, phrases, and words in the English language.

This certification is issued to the aforementioned author/s for English Critic/Grammarian

requirements. Issued this 13" day of June 2026.

2
GIRLIE ADO, LPT
English Critic/Grammarian
PRC#: 2212660
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Aguilar, Alexander L.,
Ballesteros, Gwen T., Penino, Jericho C. and Vargas, Iver Allen N. of Bachelor of
Science in Information and Technology entitled “Intellicode: Learning Tool &
Personalized Coding Assessment” is valid and has 8% similarity relative to internet
databases.

This CERTIFICATION is issued this 10" day of December 2025 at Office of the Vice
President for Research and Extension Services. Mabalacat City College, Rizal St.,
Dolores, Mabalacat City, Pampanga.

Glen S. Nalasco, M.Sc¢
Vice President for Research and Extension Services
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Mabalacat City College

Mabalacat City, Pampanga

CERTIFICATION OF LANGUAGEEDITING

This is to certify that the undergrad uate thesis entitled:

Intellicode: Learning Tool & Personalized Coding Assessment

Authored by:

Aguilar, Alexander L.
Ballesteros, Gwen T.
Penino, Jericho C.
Vargas, Iver Allen N.

In partial fulfillment of the requirements for the degree of Bachelor of Science in
Information Technology.

The manuscript was evaluated by an English Language Editor, whose name and
signature appear below, to ensure that the text is grammatically correct, clear, and
coherent The editing process did not alter the content, structure, or authorial intent of
the study in any way.

Certified this 9** Day of December 2025 by:

Michael A. Mesa, LPT, PhD
English Language Editor
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Bautista, Emmanuelle
P.. Esguerra, Reign C., Gamboa, Jan Michael C., and Manaloto, Aaron Ken T. of
Bachelor of Science in Information and Technology entitled “IproTech:
Microcontroller-Based Location Tracking with Temperature Alarm and
Monitoring User Interface For Construction Workers” is valid and has 5%
similarity relative to internet databases.

This CERTIFICATION is issued this 3™ day of December 2025 at Office of the Vice
President for Research and Extension Services, Mabalacat City College. Rizal St.,
Dolores, Mabalacat City. Pampanga.

/e

Glen S. Nalasco, M.Sc¢
\
Vice President for Research and Extension Services

;t.« O LA

CRN-CCRI2025265
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Mabalacat City College

Mabalacat City, Pampanga

CERTIFICATION OF LANGUAGE EDITING

This is to certify that the undergraduate thesis entitled:

IproTech: Microcontroller-Based Location Tracking with Temperature Alarm And
Monitoring User Interface For Construction Workers

Authored by:

Bautista, Emmanuelle P.
Esguerra, Reign C.
Gamboa, Jan Michael C.
Manaloto, Aaron Ken T.

In partial fulfillment of the requirements for the degree of Bachelor of Science in
Information Technology.

The manuscript was evaluated by an English Language Editor, whose name and
signature appear below, to ensure that the text is grammatically correct, clear, and
coherent. The editing process did not alter the content, structure, or authorial intent of
the study in any way.

Certified this 9t Day of December 2025 by:

(v
Michael A. Mesa, LPT, PhD
English Language Editor

310




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

I'his is to certify that the Baccalaureate (Undergraduate) Paper of L‘andcluriu..lclmur ("urln.-
Gamboa, Filip Carlos G.. Santos. Karl D. and Tapang. Carlven Ayzel P. of Bachelor of
Science in Information and Technology entitled “I-TUNGKOD™: A Smart Assistive
Cane with Ultrasonic Proximity Sensing, GPS Tracking, and Emergency Communication
Features” is valid and has 3% similarity relative to internet databases.

This CERTIFICATION is issued this 5% day of May 2026 at Office of the Vice
President for Research and Extension Services, Mabalacat City College. Rizal St.
Dolores. Mabalacat City, Pampanga.

Glen S. Nolasco, M.S¢
Vice President for Resedch and Extension Services

CRN-OVPRES2026048
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CERTIFICATION OF GRAMMARIAN

This 15 to certify that the study titled, “I-TUNGKOD”: A Smart Assistive Cane with Ultrasonic
Proximity Sensing, GPS Tracking, and Emergency Communication Features”, proposed by
Candelaria, Ielmar Carlo Gamboa, Filip Carlos G., Santos, Karl D., Tapang, Carlven Ayzel
P., under the course of Bachelor of Science in Information Technology at the Mabalacat City

College, has been checked and verified by the undersigned.

Signed:

/ )/A(_’." ./" /,’,'(— -
Carl Remiel I. Guanlao, LPT
PRC Reg. No: 2129469
Grammarian

Date Signed:
May 12, 2026
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Angeles. /\lgcr.nnn C..
Enobio. Maria Angelica. and Sanchez. Allen S. of Bachclor of Science in Information and

Technology entitled “KANDADO: An loT-Based Public Locker System with
Randomized QR Codes" is valid and has 5% similarity relative to internet databases.

This CERTIFICATION is issued this 28" day of November 2025 at Office of the Vice
President for Research and Extension Services. Mabalacat City College, Rizal St.

Dolores. Mabalacat City. Pampanga.

Glen S. .\'ulﬁsco. M.Sc¢
Vice President for Re.s‘em/‘l'h and Extension Services
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MABALACAT CITY COLLEGE
Mabalacat City, Pampanga

December 11, 2025
CERTIFICATION

This is to certify that the manuscript of the undergraduate thesis titled: “KANDADO: An loT-
Based Public Locker System with Randomized QR Codes™ prepared and submitted by
Angeles, Algernon C. Enobio, Maria Angelica Sanchez, Allen S. who are fourth-year, Bachelor
of Science in Information Technology students at Mabalacat City College, has been checked,

proofread, and edited/corrected for grammatical and mechanical consistency.

Signed:

Va's /ﬁm o
CARLR L I/GUANLAO, LPT

English Proofreader
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Bautista, Raymond D.,
De Leon, Andrew M., Payad, Angelo Justin F., and Udiong, Mark Andrei L.of
Bachelor of Science in Information and Technology entitled “Kapanimpla: A Web-
Based Ordering and Customization System for Silung Coffee” is valid and has
6% similarity relative to internet databases.

This CERTIFICATION is issued this 4% day of December 2025 at Office of the Vice

President for Research and Extension Services, Mabalacat City College, Rizal St.,
Dolores, Mabalacat City, Pampanga.

Glen S. Nalasco, M.Sc
Vice President for Resedarch and Extension Services
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December 11, 2025

CERTIFICATION

This is to certify that the manuscript of the undergraduate thesis titled: KAPANIMPLA:
A WEB-BASED ORDERING AND CUSTOMIZATION SYSTEM FOR SILUNG COFFEE
by Raymond D. Bautista, Andrew M. De Leon, Angelo Justin F. Payad, and Mark Andrei L.
Udiong, of the Bachelor of Science in Information Technology (BSIT) program at Mabalacat
City College, has been checked, proofread, and edited/corrected for grammatical and mechanical

consistency.

This certification is issued upon the request of the authors for whatever academic purpose

it may serve.

Signed:

[

EDWAR Q./II\'ONG. LPT, MAELLT
Proofreader
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to centify that the Baccalaureate (Undergraduate) Paper of Lopez, Arianne C.,
Mendoza, Mc Khyle Dean Y., and Quiambao, Angela Kyla A. of Bachelor of
Science in Information and Technology entitled *KHRIA: Al Ecommerce Website
Builder” is valid and has 5% similarity relative to intemet databases.

This CERTIFICATION is issued this 4* day of December 2025 at Office of the Vice
President for Rescarch and Extension Services, Mabalacat City College. Rizal St
Dolores, Mabalacat City, Pampanga.

Glen S. Nglasco, M.S¢
Vice President for Research and Extension Services

CRN-CCRI2025267
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December 09, 2028

CERTIFICATION

This s 10 certify that the manuseript of the undergraduate thesis tntled: KHRIA: Al
ECOMMERCE WEBSITE BUILDER by Arianne C. Lopez. Mc Khyle Dean Y. Mendoza.
and Angela Kyla A. Quiambao. of the Bachelor of Science in Information Technology (BSIT)
program at Mabalacat City College, has been checked, proofread. and edited corrected for

grammatical and mechanical consistency

This certification is issued upon the request of the authors for whatever academic purpose

it may serve.

Signed:

EDWARY Q! INONG, LPT, MAELLT
Proofreader

318




VOLUME 6 | ISSUE 1 | ISSN ONLINE 3082-6373

CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Abril, Cris Anne N., De
Leon, Chynna D., Galvan. Jasper G., and Lazundin, Jonathan U. of Bachelor of
Science in Information Technology entitled “MaCisanmetungCa: A Centralized
Student Election Management System for Mabalacat City College -
COMSELECA?” is valid and has 7% similarity relative to internet databases.

This CERTIFICATION is issued this 7% day of January 2026 at Office of the Vice
President for Research and Extension Services, Mabalacat City College, Rizal St.,
Dolores, Mabalacat City, Pampanga.

Glen S. Nolasco, M.Sc
Vice President for Resgarch and Extension Services

CRN-OVPRES2026002
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MABALACAT CITY COLLEGE
Mabalacat City, Pampanga

January 12, 2025

CERTIFICATION

This is to certify that the manuscript of the undergraduate thesis titled: MaCisanmetungCa: A
Centralized Student Election Management System for Mabalacat City College -
COMSELECA prepared and submitted by Abril, Cris Anne N., De Leon, Chynna D., Galvan.
Jasper G., Lazundin, Jonathan U. who are third-year, Bachelor of Science in Information
Technology students at Mabalacat City College, has been checked, proofread, and edited/corrected

for grammatical and mechanical consistency.

Signed:

ot
CA EL I GUANLAO, LPT
English Proofreader
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Cabrera, Omnio B., Dolosa,
Jan Vincent, Pagaduan, Sharly Haze Angel D.. and Sangil, Mica M. of’ Bachelor of Science
in Information and Technology entitled “MCCARE: A WEB-BASED GUIDANCE
COUNSELING SYSTEM FOR MABALACAT CITY COLLEGE™ is valid and has
4% similarity relative to internet databases.

This CERTIFICATION is issued this 17" day of March 2026 at Office of the Vice
President for Research and Extension Services, Mabalacat City College, Rizal St.
Dolores, Mabalacat City, Pampanga.

Glen S. Nolasco, M.S¢
Vice President for Res¢arch and Extension Services

CRN-OVPRES2026046
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3"

* noasY

S
Republic of the Philippines

Department of Education
REGION III - CENTRAL LUZON
SCHOOLS DIVISION OF ANGELES CITY
SAPANG BATO NATIONAL HIGH SCHOOL - SHS
CAMILLA STREET, SAPANG BATO
ANGELES CITY

December 15, 2024

GRAMMARIAN'S CERTIFICATE

This is to certify that the undersigned has reviewed and gone through all the pages of the
capstone research entitled “MCCare: A Web-based Guidance Counseling System for
Mabalacat City College,” by Cabrera, Omnio B., Dolosa, Jan Vincent, Pagaduan, Sharly
Haze Angel D., and Sangil, Mica M., as against the set of structural rules that govern the

composition of sentences, phrases, and words in the English language.

Signed this 15" day of December in the year of our Lord, 2025, at Sapang Bato National

High School, Senior High School, Sapang Bato, Angeles City.

Signed:
/)
/U"’) — Tt
MS. NITA M. JACA, LPT, PAFR
Gramrharian
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Baculi, Amarie M.,
Cabrera, Ashlee D., Dela Cruz, David Josh D., and Sunga, Jayson Kim D of Bachelor of
Science in Information Technology entitled “MediCall: An IoT - based Enhancing
Emergency Response System in Mabalacat City College Dapdap” is valid and
has 7% similarity relative to internet databases.

This CERTIFICATION is issued this 19" day of December 2025 at Office of the Vice
President for Research and Extension Services, Mabalacat City College, Rizal St.,
Dolores, Mabalacat City, Pampanga.

Glen S. Nolasco, M.Sc
Vice President for Reseaych and Extension Services
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tERTIFICATE OF PROOFREADING

This is to certify that the research paper entitled “MediCall: An IoT-Based Enhancing

Emergency Response System in  Mabalacat Cify College Dapdap,” by Baculi, Amarie M., Cabrera,

Ashlee D., Dela Cruz, David Josh D., Sunga, Jayson Kim D., has undergone a comprehensive

process of editing and proofreading.

The review process ensured that the manuscript adheres to established grammatical standards,
maintains stylistic coherence, and complies with the technical conventions expected of an academic
research paper.

This certificate is issued at the request of the authors for academic purposes.

Issued and signed this 17th day of December 2025.

v
ANGELO JEANR. MER(JADER, LPT
Instructoy, Mabalacat City College
Proofieader
PRC Lic. No. 2350495
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaureate (Undergraduate) Paper of Fanugon, Arthur Louise
C., Flores, Michael Louie A., Tuazon, Ricky Ros Janver G., and Yabut, Rafaela
Mae M. of Bachelor of Science in Information and Technology entitled
“MediTrack+: A Smart Solution for Medical Services and Records” is valid
and has 6% similarity relative to internet databases.

This CERTIFICATION is issued this 10® day of December 2025 at Office of the Vice
President for Research and Extension Services, Mabalacat City College, Rizal St.,
Dolores, Mabalacat City, Pampanga.

Glen S. NoJasco, M.Se¢
Vice President for Reseafch and Extension Services
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Mabalacat City College

Mabalacat City, Pampanga

CERTIFICATION OF LANGUAGE EDITING

This is to certify that the undergraduate thesis entitled:

MediTrack+: A Smart Solution for Medical Services and Records
Authored by:

Fanugon, Arthur Louise C.
Flores, Michael Louie A.
Tuazon, Ricky Ros Janver G.
Yabut, Rafaela Mae M.

In partial fulfiliment of the requirements for the degree of Bachelor of Science in Information and
Technology.

The manuscript was evaluated by an English Language Editor, whose name and
signature appear below, to ensure that the text is grammatically correct, clear, and
coherent. The editing process did not alter the content, structure, or authorial intent of
the study in any way.

Certified this 10t Day of December 2025 by:

T
& 7

Michael A. Mesa, LPT, PhD
English Language Editor
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CERTIFICATION OF PLAGIARISM SCAN VERIFICATION

This is to certify that the Baccalaurcate (Undergraduate) Paper of Deiola, Geonna Lyzzet B.,
Manatiga, Jimboy L., Mariano, James C., and Ylan, Marc Christian Paul D. of Bachelor of
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