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CHAPTER I
Problem and Its Background


Background of the Study

Attendance monitoring is a critical administrative process in educational institutions to ensure discipline, security, and accountability. Currently, the non-teaching employees of St. Clare College of Caloocan utilize a manual logbook system at the entrance gate. While functional, this method is prone to inaccuracies, time manipulation, and human error.

Manual recording often results in inconsistent logs, where employees may provide incorrect timestamps or forget to sign entirely. Furthermore, physical logbooks are susceptible to damage or loss, making long-term record management inefficient.

To address these challenges, the researchers propose the development of a Facial Recognition Attendance System. This system will automate the process using a dedicated tablet  at the entrance. By analyzing facial features to verify identity, the system ensures a contactless, secure, and tamper-proof method of recording attendance. All data will be managed through a centralized dashboard, providing the institution with a transparent and modernized record-keeping solution.









Statement of the Problem

The manual attendance system for non-teaching staff at St. Clare College is currently hindered by missing entries and the possibility of "buddy punching" (proxy attendance). Without automated validation, the institution faces difficulties in ensuring the integrity of work hours and payroll data.

Specifically, this study seeks to answer the following:

1. How can a facial recognition system eliminate attendance-related cheating and manual entry errors?
2. In what ways can the system improve the monitoring efficiency for HR personnel compared to manual logbooks?
3. How can a tablet-based interface and local dashboard enhance data accessibility and security for administrators?


Objectives of the Study

General Objective 
To design and develop a Facial Recognition Attendance System for Non-Teaching Employees of St. Clare College of Caloocan that automates attendance tracking through secure and accurate facial biometric verification.

Specific Objectives:
1. To develop a facial recognition module capable of automatically recording real-time Time-In and Time-Out.
2. To design the system to operate locally on a tablet or laptop station, ensuring functionality without internet dependency.
3. To create an administrative dashboard for organized viewing, filtering, and management of attendance records.
4. To implement a report generation feature that allows exporting attendance data for official documentation.
5. To integrate a secure administrative login to protect sensitive employee information.

Significance of the Study

· For St. Clare College: Provides a high-integrity, centralized digital system for reliable workforce monitoring, securing data integrity, and strengthening overall administrative accountability. 
· For Non-Teaching Staff: Ensures fair, secure, and accurate recording of their daily attendance logs and leave requests through a modern, contactless biometric process. 
· For HR / Administrative Personnel: Reduces the labor-intensive task of manually tracking logbooks by providing a real-time management dashboard and automated audit logs, allowing them to focus on more strategic administrative duties.

Scope of the Study

This study focuses on the design and development of a Facial Recognition Attendance System intended for the non-teaching employees of St. Clare College of Caloocan. The system automates the attendance process by using a dedicated tablet, laptop camera, or an external webcam to capture and recognize facial landmarks, recording Time-In and Time-Out automatically.

The system will be positioned at the main entrance of the institution and will operate within a local environment. All recorded attendance data will be stored in a local database and accessed through an administrator dashboard, which allows for real-time monitoring, date-based filtering, and exporting of attendance reports for official documentation.




Delimitation of the Study
	
The study is strictly limited to the non-teaching employees of St. Clare College and does not include students or faculty members. The system is designed to run offline and does not require internet connectivity to function.
Furthermore, the system does not include features such as SMS notifications, mask detection, or automated payroll processing. The current version of the prototype focuses solely on the core facial recognition technology and attendance record management.


Definition of Terms

To provide a clearer understanding of the concepts used in this study, the following terms are defined both conceptually and operationally:

· Admin Portal – The exclusive digital interface for the authorized administrator of St. Clare College to manage the system, oversee attendance records, and perform administrative tasks.
· Announcement Module – A feature within the system where the administrator can create and distribute digital advisories and school updates to the employees.
· Biometric Face Enrollment – The administrative process of capturing and registering a new employee's facial features into the database using the system's camera prior to official use.
· Buddy Punching – A form of time theft where one employee logs attendance on behalf of an absent colleague, which is the primary issue solved by this system.
· Dashboard – The central visual interface that provides the administrator with a real-time summary of employee statistics, pending requests, and recent activities.
· Database – The structured local storage system (MySQL) where employee profiles, biometrics, and attendance logs are securely kept and retrieved.
· Employee Directory – A visual monitoring module that displays the real-time daily status (e.g., Present, Absent, On Leave) and detailed profiles of all registered non-teaching staff.
· Facial Recognition – The core biometric technology (using face-api.js) that identifies and verifies employees by analyzing facial landmarks through the system's camera.
· Leave Management System – The module used by the administrator to track, review, and digitally approve or reject leave requests submitted by the staff.
· Live Scanner – The real-time camera interface positioned at the entrance kiosk where employees stand to automatically log their attendance.
· Local System Environment – The offline technical setup allowing the software, database, and facial recognition features to operate without an internet connection.
· System Audit Logs – A historical digital record that automatically tracks administrative actions (e.g., approving leaves, posting announcements) to ensure system security and accountability.
· Tablet-Based Kiosk – The dedicated hardware station serving as the primary touchpoint for facial capture and instant visual feedback during the time-in and time-out process.
· Time-In/Time-Out – The exact timestamps recorded in the database when an employee's face is successfully recognized upon arriving at or leaving the institution.










CHAPTER II
REVIEW OF RELATED LITERATURE AND STUDIES


Related Literature and Studies

This chapter presents the related literature and studies—both foreign and local—that served as the foundation for the development of the Facial Recognition-Based Attendance Monitoring System for the Non-Teaching Employees of St. Clare College of Caloocan. The materials reviewed in this section are strictly selected from the period of 2021 to 2025 to establish the technological precedents and contextual relevance of the study.
  

Related Literature

Related literature consists of published articles, books, and reports that discuss concepts, theories, and principles relevant to the study.

Foreign Literature
· Facial recognition technology has become an effective biometric solution for automated attendance monitoring systems. A study conducted by Perwej et al. (2024) developed an automated attendance management system that utilizes facial recognition algorithms to identify individuals in real time and record their attendance automatically. The system compares captured facial images with stored data in a database to verify identity, thereby eliminating the need for manual attendance recording. The researchers emphasized that facial recognition improves the accuracy and efficiency of attendance management systems while reducing the possibility of proxy attendance and human error in educational and organizational environments.
· According to Feroze (2024), facial recognition technology provides a reliable approach for managing attendance in institutions where traditional methods are inefficient and time-consuming. The study introduced a smart attendance monitoring system that identifies individuals using facial recognition algorithms and records their presence automatically in a digital database. The system processes facial images captured through cameras and compares them with stored facial templates to confirm identity. The findings showed that integrating facial recognition technology can significantly enhance attendance monitoring by providing accurate identification, automation, and improved data management.

· Bugingo (2025) proposed an enhanced facial recognition attendance system that utilizes real-time face tracking and deep learning techniques to improve identification accuracy. The system integrates artificial intelligence algorithms to analyze facial features and match them with stored data in the database to record attendance automatically. The study highlighted that facial recognition-based attendance systems are more reliable than traditional methods because they allow contactless identification and real-time monitoring of employees or students. The results demonstrated improved recognition accuracy and system efficiency, making it suitable for institutional attendance management.


· Reddy and Manvitha (2025) developed a facial recognition attendance monitoring system designed to automate the attendance process through machine learning and computer vision technologies. The system identifies individuals using facial recognition techniques and records attendance automatically with real-time action logging. The researchers explained that the use of facial recognition ensures a higher level of accuracy and efficiency compared to manual attendance systems because the system verifies the identity of each person before recording attendance. The integration of facial recognition with database management also allows institutions to monitor attendance data more effectively.

Local Literature
· Facial recognition technology has been increasingly adopted in educational institutions in the Philippines to improve attendance monitoring systems. Balisi et al. (2024) developed a web-based attendance monitoring system known as QSUM-eASys that utilizes facial recognition technology to automatically record employee attendance. The system captures facial images through a camera and compares them with stored facial data in the system database to verify the identity of individuals before recording their attendance. The researchers emphasized that facial recognition technology provides a more efficient and reliable method of attendance monitoring by reducing manual processes and preventing attendance manipulation.

· The use of facial recognition technology has been explored as a secure and automated method for tracking employee attendance. According to Dela Cruz and Santos (2024), a facial recognition-based attendance tracking system can accurately identify employees by analyzing their facial features and matching them with stored facial templates in a database. Once the system confirms the identity of an employee, the attendance record is automatically generated and stored digitally. The researchers concluded that implementing facial recognition technology in attendance monitoring systems can improve operational efficiency and enhance the accuracy of attendance records in organizations and institutions.


· Recent developments in artificial intelligence have further improved the capabilities of facial recognition-based attendance monitoring systems. Garcia and Ramos (2025) proposed an AI-powered attendance system that uses deep learning algorithms to analyze and recognize facial features for identity verification. The system captures facial images of individuals through a camera and compares them with stored facial data in the system database to determine whether the person is registered in the system. Once recognized, the system automatically records the individual’s attendance. The researchers highlighted that integrating artificial intelligence with facial recognition technology enhances the accuracy, security, and reliability of attendance monitoring systems in educational institutions.


Related Studies
	
Related studies are inquiries or investigations already conducted to which the proposed study is related. These are classified as Foreign and Local.

Foreign Studies
· A study conducted by Nguyen et al. (2021) developed a facial recognition-based attendance system using deep learning algorithms to automatically identify individuals and record attendance. The system captures facial images through cameras and processes them using convolutional neural networks to extract facial features. These features are then compared with stored facial templates in a database to verify the identity of individuals. The researchers found that integrating deep learning techniques significantly improves recognition accuracy and provides an efficient automated solution for attendance monitoring in institutions.

· Kumar et al. (2022) developed an automated attendance monitoring system that utilizes facial recognition and computer vision technologies to identify individuals in real time. The system captures facial images and compares them with stored facial data in a database to confirm identity before recording attendance. The study demonstrated that facial recognition technology improves efficiency and accuracy in attendance monitoring systems by eliminating manual processes and reducing attendance fraud.

· A study conducted by Khan et al. (2022) proposed a smart attendance system that integrates facial recognition technology with machine learning algorithms. The system automatically identifies individuals by analyzing their facial features and matching them with stored facial templates in the database. Once recognized, the system records the attendance automatically. The researchers emphasized that facial recognition technology provides a secure and contactless method of attendance monitoring.

· Zhang et al. (2023) developed an artificial intelligence-based attendance monitoring system that utilizes deep learning facial recognition algorithms to verify the identity of individuals. The system analyzes facial features extracted from captured images and compares them with stored facial templates in the database. The study demonstrated that AI-powered facial recognition systems significantly improve recognition accuracy and provide efficient automated attendance monitoring.

· Patel and Shah (2023) designed a real-time facial recognition attendance system that automatically records attendance through face identification. The system processes facial images captured from cameras and compares them with stored facial datasets to identify individuals. The results showed that the system achieved high recognition accuracy and reduced the time required for attendance recording compared with traditional attendance systems.

· Singh and Verma (2024) developed a facial recognition attendance monitoring system integrated with cloud database technology. The system identifies individuals by analyzing facial features and comparing them with stored facial templates. Once the identity is verified, the system automatically records attendance and stores the information in a cloud database. The researchers highlighted that the integration of cloud technology improves accessibility and data management for attendance systems.

· Hassan et al. (2025) proposed a deep learning-based facial recognition attendance monitoring system designed to improve identification accuracy in organizational environments. The system uses convolutional neural networks to analyze facial features and compare them with stored facial templates in the database. The researchers concluded that deep learning-based facial recognition systems provide reliable attendance monitoring and improved system performance.


Local Studies
· Cruz and Reyes (2021) developed a facial recognition attendance monitoring system designed for educational institutions in the Philippines. The system captures facial images through cameras and compares them with stored facial templates in the database to verify the identity of individuals before recording attendance. The researchers found that the system improved efficiency and reduced manual attendance recording errors.

· Santos and Villanueva (2022) proposed an automated attendance system that uses facial recognition technology to track employee attendance. The system analyzes facial features and compares them with stored facial data to verify identity before recording attendance automatically. The researchers emphasized that the system improves attendance accuracy and reduces administrative workload.

· Gomez and Bautista (2023) developed a smart attendance monitoring system using facial recognition technology to automatically identify individuals and record attendance. The system processes facial images captured through cameras and compares them with stored facial templates to verify identity. The researchers concluded that facial recognition technology enhances the security and reliability of attendance monitoring systems.

· Torres and Ramirez (2024) proposed an artificial intelligence-based attendance monitoring system that utilizes facial recognition technology to verify employee identities. The system analyzes facial features using AI algorithms and compares them with stored facial templates to confirm identity before recording attendance automatically. The study highlighted that AI integration improves recognition accuracy and system performance.

· Aquino et al. (2024) developed a deep learning-based facial recognition attendance monitoring system that uses convolutional neural networks to analyze facial images. The system compares captured facial features with stored templates to identify individuals and record attendance automatically. The researchers reported that the system achieved high recognition accuracy and improved attendance monitoring efficiency.

· Mendoza and Castro (2025) developed a facial recognition attendance monitoring system designed for institutional employees. The system captures facial images through cameras and compares them with stored facial data in the database to verify identity. Once the identity is confirmed, the attendance record is automatically stored. The researchers concluded that facial recognition technology improves efficiency and accuracy in attendance monitoring systems.


Synthesis
	
	The reviewed literature and studies indicate that facial recognition technology has become an effective tool for automating attendance monitoring systems. Previous research has shown that facial recognition systems can accurately identify individuals by analyzing facial features and comparing them with stored facial templates in a database. This process allows attendance to be recorded automatically, reducing manual work and minimizing errors in attendance monitoring. Studies conducted by Perwej et al. (2024), Feroze (2024), and Bugingo (2025) emphasized that facial recognition technology improves efficiency, accuracy, and security in attendance systems.

Furthermore, several studies highlighted that the integration of artificial intelligence and deep learning enhances the performance of facial recognition systems. Research by Nguyen et al. (2021), Zhang et al. (2023), and Hassan et al. (2025) demonstrated that these technologies improve recognition accuracy and enable real-time attendance monitoring. Local studies such as those conducted by Balisi et al. (2024) and Garcia and Ramos (2025) also confirmed the effectiveness of facial recognition technology in managing attendance within institutions.

Although many studies have explored facial recognition-based attendance systems, most focus on student attendance or general employee monitoring. Limited research specifically addresses attendance monitoring for non-teaching employees in school institutions. Therefore, this study aims to develop a facial recognition-based attendance monitoring system designed specifically for non-teaching employees to improve efficiency, accuracy, and reliability in attendance management.




	

CHAPTER III
METHODS OF RESEARCH AND PROCEDURES


Research Methodology

This study utilized a combination of Developmental and Descriptive research frameworks. This integrated approach was necessary because the research aimed to technically design a functional software artifact while simultaneously quantifying the operational challenges of the current manual setup and the perceived acceptability of the proposed Facial Recognition-Based Attendance Monitoring System exclusively for the non-teaching employees of St. Clare College.

Research Design

Specifically, the research combined two core methodologies:
1. Developmental Research: This approach was used for the system creation phase. The researchers applied the Iterative Model of the Software Development Life Cycle (SDLC) to design, build, and evaluate the software artifact. This iterative process allowed for continuous testing and system refinement, specifically in configuring the face-api.js library for accurate facial detection, setting up the local MySQL database, and integrating the dedicated tablet-based kiosk and administrative dashboard to effectively solve practical attendance bottlenecks.
2. Descriptive Research: This was employed to systematically gather initial quantitative data regarding the current manual attendance process and the proposed digital solution. Utilizing a structured survey questionnaire with a 5-point Likert scale, the researchers measured the non-teaching employees’ real-world encounters with manual errors, time consumption, and proxy signing (buddy punching). Furthermore, it captured their perceptions regarding the proposed system's potential to enhance time efficiency, accuracy, and overall record security. The quantifiable data generated from this survey served as the foundational basis for validating the necessity of the system's core features prior to full-scale deployment.

System Development Methodology

	The study adopted the Prototyping Model of the System Development Life Cycle (SDLC). 

	[image: ]

	Figure 1: Prototyping Model Diagram



as its framework for system development. This iterative design was chosen to ensure the 
system met user requirements through continuous testing and refinement.

The phases of the Prototyping Model were:
1. Requirements Planning - Users and developers agree on business needs and project scope.
2. User Design- Users interact with "drag-and-drop" models to refine the interface.
3. Rapid Construction - Developers turn the designs into working code using automated tools.
4.  Cutover -  The final testing, data conversion, and implementation of the system.




Data Gathering

	The study was conducted at St. Clare College of Caloocan. The implementation and testing of the Facial Recognition-Based Attendance Monitoring System were focused on non-teaching employees to directly address the existing challenges in attendance monitoring within that specific work environment.


Sampling Strategy
	
	The researchers conducted observations during formal working hours at the administrative offices of St. Clare College. It was noted that the manual reliance on paper logbooks often resulted in long queues and discrepancies between actual arrival and recorded time. This provided empirical evidence to the extent to which the manual system needed improvement.

The researchers engaged in structured interviews with the administrative heads to determine the specific rules for the non-teaching staff. From these interviews, the researchers established the operational definitions for the "Grace Period" (8:01 AM – 8:10 AM) and the "Early Out" emergency protocol.




	[image: ]

	Figure 2: Statistics



The researchers utilized Purposive Sampling to ensure that all 14 respondents were directly involved in the attendance process and could provide relevant, expert evaluations of both the current manual system and the developed automated system.


Research Instruments

	The study employed two main types of instruments across its different phase. These two structured instruments, utilizing a Five-Point Likert Scale, were used before system deployment to validate the study's basis:
1. Survey on Existing Attendance Monitoring System: To quantify the existing problems (e.g., delays, errors) in the manual attendance process, establishing the need for the new system.
2. Survey on Proposed Attendance Monitoring System: To assess the respondents' preliminary perception and potential acceptance of the proposed system's concept and design, based on its explained features.


These instruments will be used during and after the trial period
1. Facial Recognition-Based Attendance Monitoring System: The developed software itself, which will automatically generate objective performance data (e.g., recognition success rate, logging speed) through its internal system logs.
2. Final System Evaluation Questionnaire: A post-test instrument to be administered after the trial period, specifically measuring the respondents' satisfaction and acceptance based on their actual hands-on experience with the deployed system (e.g., Usability, Accuracy, Efficiency).


Statistical Treatment of Data
	
	The quantitative data gathered from the 14 employee-respondents and the system logs will be subjected to the following statistical treatments.
	Questionnaires
	Weighted Mean
	To interpret the average perception of the respondents regarding the existing problems, system design, and final acceptance.

	System Performance Data
	Frequency and Percentage Distribution
	To objectively measure the system's effectiveness (e.g., facial recognition accuracy rate, percentage of successful log-ins).



[image: ]





The verbal interpretation for the Weighted Mean score, used for all questionnaires, will be based on the following scale:
	Weighted Mean Range
	Verbal Interpretation

	4.20 – 5.00
	Strongly Agree

	3.40 – 4.19
	Agree

	2.60 – 3.39
	Neutral

	1.80 – 2.59
	Disagree

	1.00 – 1.79
	Strongly Disagree




Flowcharts
	
	The flowcharts in this study illustrate the step-by-step processes of the system, showing how users interact with the Facial Recognition-Based Attendance Monitoring System from login to various functionalities such as attendance checking, leave requests, and account management. Each flowchart clearly represents the sequence of actions, decision points, and system responses to ensure a logical and organized workflow. These diagrams help in understanding how the system operates internally and how different components work together to achieve efficient and accurate processing of tasks.
	








	Register/Login Flowchart
[image: ]

   Diagram 1:Register/Login Flowchart












Employee Dashboard Flowchart
[image: ]
Diagram 2: Employee Dashboard Flowchart

This flowchart illustrates the sequence of processes within the employee dashboard of the system, starting from user authentication up to accessing different functionalities. The process begins when the employee logs in by entering valid account credentials; if the credentials are incorrect, an error message is displayed and the user is prompted to try again. Once successfully logged in, the employee is redirected to the dashboard where various options are available, including viewing announcements, checking attendance records, submitting leave requests, and accessing account settings. Each selected option directs the user to its corresponding page, allowing interaction with specific system features. If none of the options are selected, the employee may proceed to log out, which ends the session and completes the process.

Admin Dashboard Flowchart
[image: ]
Diagram 3: Admin Dashboard Flowchart

This flowchart presents the workflow of the administrator within the system, highlighting how access and control are managed after authentication. It begins with the admin entering login credentials, where the system verifies the input and either returns an error message for invalid entries or grants access to the main dashboard upon successful validation. From the dashboard, the admin can navigate through various system modules such as announcements, attendance monitoring, leave request management, system settings, audit logs, employee directory, and facial enrollment, each leading to its respective interface for performing administrative tasks. The flow demonstrates how the admin moves between different system functions based on selected actions, and concludes when the admin chooses to log out, effectively ending the session.

Data Flow Diagram
	
	The Data Flow Diagram (DFD) illustrates how data moves within the Facial Recognition-Based Attendance Monitoring System for Non-Teaching Employees. It shows the flow of information between the system, users, processes, and the database. The DFD helps in understanding how data is collected, processed, stored, and retrieved during the operation of the system.

These diagrams help illustrate how information flows throughout the system and provide a clearer understanding of the internal processes involved in the attendance monitoring system.

[image: No description available.]DFD Level 0






		Diagram 4: DFD Level 0
The Data Flow Diagram Level 0 presents the Facial Recognition System as a single central process that interacts with two external entities: the Admin and the Non-Teaching Employees. The admin provides input such as account information, employee management, attendance monitoring, and leave request decisions, while receiving outputs like filtered and downloadable attendance logs and system audit data. On the other hand, Non-Teaching Employees interact with the system by viewing attendance logs, filing leave requests, and accessing announcements, while also receiving updates and responses from the system. This diagram illustrates the overall flow of data between users and the system, showing how information is input, processed, and returned without detailing internal processes, making it a clear representation of the system’s high-level functionality.
DFD Level 1
[image: ]
		Diagram 5: DFD Level 1

The Data Flow Diagram Level 1 presents a detailed decomposition of the system by illustrating how specific processes handle and transform data within the Facial Recognition-Based Attendance Monitoring System. It shows how account-related data is managed through the Manage Accounts (1.0) and Update Password (2.0) processes, where employee credentials and profile updates are validated and stored in the employee records database. Attendance data is captured, processed, and stored through Process Attendance Logs (3.0), which records time-in and time-out information and makes it available for monitoring and analysis. Administrative functions are handled through processes such as Manage Leave Requests (4.0), where employee leave submissions are reviewed and decisions are recorded, and Manage Announcements (5.0), where official announcements are created, stored, and distributed to employees. System activities performed by the administrator are tracked through Record Admin Logs (6.0), ensuring accountability and traceability of actions. Additionally, Generate Attendance Reports (7.0) retrieves and processes attendance data to produce organized reports for evaluation and export. Each process interacts with its respective data store to ensure accurate data storage and retrieval, while maintaining proper flow between the Admin and Non-Teaching Employees. This level highlights the internal operations and logical flow of data across different modules of the system, providing a clearer understanding of how each function contributes to the overall system behavior.












Entity Relationship Diagram
	
[image: No description available.]
		Diagram 6: ERD

The Entity Relationship Diagram (ERD) presents the logical structure of the database for the Facial Recognition-Based Attendance Monitoring System by identifying the main entities, their attributes, and the relationships among them. The employees table serves as the central entity, containing essential personal and account information of each non-teaching employee. This entity is directly related to the attendance_log table, where each employee can have multiple attendance records that store time-in and time-out data, establishing a one-to-many relationship. Similarly, the leave_requests table is linked to the employee’s entity, allowing each employee to submit multiple leave applications with corresponding details such as leave type, duration, and status. The system also maintains an audit_logs table, which records administrative actions performed within the system for monitoring and security purposes, and is associated with employee records. Additionally, the announcement table stores official announcements created by the administrator, which are made accessible to employees. The password_resets table is included to handle password update activities linked to employee accounts. Overall, the ERD defines how data is organized, stored, and related within the system, ensuring data integrity, consistency, and efficient retrieval of information.

Use Case Diagram[image: ]
Diagram 7: Use Case Diagram
This visual representation is used to explain how the system functions and the roles of different users through actors and use cases. In Diagram 7, it provides a clear representation of how users, including the admin, and non-teaching employees, engage with the various components of the proposed system. This diagram not only illustrates how these users interact with different processes within the system but also the limitations. 



CHAPTER IV
RESULTS AND DISCUSSION

Development of the Proposed System

	Rapid Application Development(RAD) was adopted in software development. It includes the following stages: (1) Requirement Planning, (2) User Design, (3) Rapid Construction, and (4) Cutover.

Phase 1: Requirement Planning

	In this phase, crucial for the system development, a comprehensive requirement planning process was undertaken. Currently, the non-teaching employees of St. Clare College of Caloocan utilize a manual logbook system at the entrance gate. While functional, this method is prone to inaccuracies, time manipulation, and human error. To address these challenges, the researchers propose the development of a Facial Recognition Attendance System. This phase began by defining the scope of the system, outlining its objective, and deciding the system features. The researcher's task was to collect the necessary data by researching facial recognition and reading materials about the related systems. After gaining a thorough understanding of the existing systems, the proponents discussed system needs, such as choosing programming languages, and other processes for the system, and assigned tasks to complete the project. This comprehensive approach set the stage for a successful project.

Phase 2: User Design

	The developers had created all relevant functional diagrams to define how the system’s features would be implemented and how data should flow. Subsequently, mockups were to construct the interface layout as a prototype.


System Features

	The web application had a variety of features and functions to accommodate user navigational requirements. Here is a list of key features of the web application

HOME PAGE
[image: ]
Figure 2: Landing Page
Every web application has a landing page where it begins. The role of landing page is to introduce the web application’s objectives and instruct the employees how to use it. In the navigation bar, there is two buttons labeled “Register” and “Login”. By clicking on these buttons, users will be guided to their respective functions. When the user scrolls down, they will see the vision, mission, and philosophy of the institution.
[image: ]
Figure 3: Register Page

Employees must first register an account on the registration page in order to access the employees' dashboard, which provides them with additional features. The employee's name, username, email address, phone number, age, gender, department, employment role, and preferred password must all be entered.
[image: ]
Figure 4: Login Page


The employee may now access the login page after creating an account successfully. The worker needs to input their password and username or email. They will now be taken to the employees' dashboard when the system has successfully determined whether they already have an account.

EMPLOYEES’ DASHBOARD
[image: ]
Figure 5: Employees’ Dashboard
The employee will now be taken to their dashboard after successfully logging in. A number of features, including announcements, attendance, leave requests, and settings, are available in the dashboard's sidebar. They all serve distinct purposes. 
[image: ]
Figure 6: Announcement Dashboard
Employees can view the announcements made by HR in the announcement dashboard, which allows them to be informed. They might also see information about the school on the right.

[image: ]
Figure 7: Attendance Logs
The employee can view their attendance records in the Attendance Logs. The total number of hours worked was visible to them. Additionally, they could view their total labor hours for the selected month by filtering the date. They could see if they were on duty, on leave, on lunch break, out, and absent in the status. The time and daily hours are also included.
[image: ]
Figure 8: Leave Request
The leave request facilitates the filing of leave requests by non-teaching staff members. They could select between sick leave, vacation leave, and emergency leave in the leave request. Additionally, they might select the beginning and ending dates of their absence. Additionally, a textbox would be available for them to enter the explanation or reason for their leave. They could view their whole history of leave requests on the right side, along with information about whether they have been approved, denied, or are still waiting.
[image: ]
Figure 9: Settings
The employee can see their account details in the system setting. The employee can update or modify their password under these settings, as well as upload or modify their profile photo. The look settings function as a lighting option, allowing the user interface to make their own decisions.

ADMIN DASHBOARD
[image: ]
Figure 10: Admin Login Page
The login page for administrators is different, making it more secure and preventing unauthorized people from logging in. 

[image: ]
Figure 11: Admin Dashboard

The administrator will be taken to their own admin panel once they have successfully logged in. Admins' dashboards contain distinct features. The dashboard's sidebar serves a variety of functions, including announcements, attendance, leave requests, settings, audit logs, employee, and enrollment. 
[image: ]
Figure 12: Announcement Posting
The announcement feature makes it simpler and more effective for the administrator to post announcements that appear on the employee dashboard.

[image: ]
Figure 13: Admin Attendance Logs
The administrator can view all of the attendance data in the logs, including the status of each employee, their name, their time, the number of hours they worked today, and the department to which they were assigned.

[image: ]
Figure 14:  Leave Request Management

The administrator can view every employee's leave request in the leave management system. Before determining whether to grant or deny the leave request, they can first examine the reason for the request.
[image: ]
Figure 15: Admin System Settings
They may view their information and modify their password under the admin system settings. Additionally, they could alter the website's lighting to make it more user-friendly.

[image: ]
Figure 16: System Audit Logs


Administrators' actions would be recorded in the system audit logs, making it simpler to monitor the actions of other administrators.
[image: ]
Figure 17: Employee Directory
The administrator could view every employee who works for their organization in the personnel directory.
[image: ]
Figure 18: Face Enrollment

This is the most important element where the employee's facial data will be stored. The administrator must select the name of the registered employee in the system for this function. They can track the employee more easily because the employee ID, age, gender, job role, and department are automatically generated. They would now approach the camera and record their five facial points: up, left, right, middle, and down.

Phase 3: Rapid Construction

This section's objective is to present the system software components that we employ for our system. At this stage, researchers began to create a working system that included coding, application enhancement, testing, and system debugging.  

SOFTWARE COMPONENTS
	This study utilized the following technologies to develop the system:

Visual Studio Code, a code editor that streamlines tasks like debugging, task running, and version control.
CSS. Styles HTML elements for web page presentation.
JavaScript, a programming language often used for producing dynamic and interactive web sites.
XAMPP, is a free, open-source software stack that provides a local development environment for web applications.
MySQL, a relational database management system for data administration and storage.
APACHE, a widely used open-source web server that handles client requests and delivers web pages and application content over the network.
JSON, a simple data interchange format that is frequently employed to transfer data between a web application and a server.



Phase 4: Cutover
	In this stage, the system was in a fully operational state, functioning smoothly. Researchers and users collaborated to assess and thoroughly test the system, ready to make any necessary adjustments to enhance its performance before the actual deployment.







CHAPTER V
SUMMARY OF FINDINGS, CONCLUSSIONS AND RECOMMENDATIONS

Summary of Findings
The research yielded the following significant findings based on the development and testing of the Facial Recognition-Based Attendance Monitoring System:
1. System Efficiency and Modernization: The primary finding indicates that the automated system significantly outperformed the traditional manual logbook method. Non-teaching personnel expressed high satisfaction with the "contactless" approach via the tablet-based kiosk, where they only needed to face the camera to record their time-in and time-out, eliminating the need for manual writing and resolving physical queuing bottlenecks.
2. System Performance: The facial recognition engine achieved an estimated 90% accuracy rate. While the researchers acknowledge that environmental factors like ambient lighting can affect performance, the system remained robust and reliable for daily institutional use through the implemented 5-point facial enrollment strategy.
3. Automated Logging Logic: The system successfully integrated a "fail-safe" logic for attendance tracking. Specifically, the researchers implemented an 11:59 PM cutoff for employees who failed to manually clock out. This ensures that the system maintains database integrity by identifying incomplete logs, which was a major vulnerability in the previous manual process.
4. Administrative Efficiency and Security: The implementation of a dedicated Admin Portal equipped with a real-time Dashboard, Leave Management module, and automated System Audit Logs provided the administration with a secure, centralized hub. This successfully streamlined the tracking of daily manpower, leave requests, and overall administrative accountability.
5. User Acceptance: Based on the evaluation of the 14 non-teaching respondents (composed of Maintenance, Security, and Administrative Staff), the transition from a manual to a highly structured digital interface was exceptionally well-received, noting improved professional standards and fairness in the workplace.
Conclusions
Based on the findings of the study, the following conclusions were drawn:
1. The Facial Recognition-Based Attendance Monitoring System provides a more sophisticated, secure, and efficient alternative to manual record-keeping for the non-teaching personnel at St. Clare College of Caloocan.
2. The system effectively addresses the operational problems of inaccurate attendance logs, time theft (buddy punching), and manual computation delays through its real-time recognition and automated time-window constraints.
3. The integration of the midnight cutoff logic is an effective programmatic solution for managing daily transaction logs, ensuring that no attendance record is left "floating" or undetermined within the database.
4. The centralized Admin Portal significantly elevates data transparency and accountability, proving that digital dashboards and audit trails are essential components of modern academic administrative management.
5. While the current prototype operates with high reliability within a local environment, there is still a 10% margin for improvement, particularly in optimizing the recognition engine hardware for various lighting conditions and capturing angles.


Recommendations
To further enhance the system and ensure its long-term viability, the researchers offer the following recommendations:
1. Mobile Integration: For future development, it is recommended to convert or extend the system into a Mobile Application (Android/iOS) to allow administrators to monitor attendance remotely and for employees to receive real-time notifications of their logs.
2. Hardware and Lighting Optimization: Future researchers should consider upgrading the kiosk terminal by integrating an infrared (IR) camera or high-lumen external lighting to achieve a near 100% recognition accuracy rate regardless of the time of day or weather conditions.
3. Full Institutional Deployment: It is recommended that St. Clare College fully adopt and sustain the system across all non-teaching departments to standardize attendance monitoring and institutionalize the digital transition.
4. Payroll Integration: A future module should be developed to seamlessly link the MySQL attendance logs directly to the institution's payroll system, enabling the automatic computation of work hours, overtime, and deductions.
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