Published by The College of Science & Information Technology (COSIT), TASFUED, Vol. 19, No. 2, pp. 285-294.

COSIT, TASFUED
v e Journal of Science and Information Technology (JOSIT)

Design and Implementation of an Intelligent, Modular, and Secure Human
Resource Management System using Laravel Framework

Ogunbanwo, A. S.; Okunola, T. D.; Ogundile, D. F.; Odunfa, O. I.

Department of Computer Science, Tai Solarin Federal University of Education, Ijagun, Ogun
State, Nigeria.

Corresponding Author: ogunbanwoas@tasued.edu.ng
Other Authors: okunolatd@tasued.edu.ng; horlardareyl@gmail.com;
odunfaoluwaseun@gmail.com

Abstract

This study presents the design and implementation of an intelligent, modular human resource management
systems developed using the Laravel framework. The system integrates core human resource functions such as
employee and department management, attendance tracking, leave management, and reporting within a secure
and scalable architecture. Utilizing the Incremental Development Model and Model-View-Controller pattern, the
research ensures modularity, maintainability, and user-centered design. Advanced security mechanisms, including
role-based access control, authentication, and Cross-Site Request Forgery protection, were incorporated to
safeguard sensitive human resource data. The system was evaluated through unit, integration, and feature testing,
all of which demonstrated functional accuracy, data integrity, and high usability. Results revealed that the system
effectively addressed common inefficiencies in traditional human resource workflows, including data redundancy,
administrative delays, and inadequate reporting. Furthermore, the integration of privacy-sensitive design and
automation capabilities enhanced transparency and efficiency across human resource operations. This research
contributes to the body of human resource technology by demonstrating how modern web frameworks can be
leveraged to develop adaptable and secure HRMS platforms suitable for resource-constrained environments such
as developing economies.

Keywords: Human Resource Management System (HRMS), Laravel, Modular Design, Data Security,
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(Al), cloud computing, and analytics, HRMS
now provides predictive insights on workforce
trends, talent management, and performance
optimization (Xia and Song, 2025). Modules

INTRODUCTION

The increasing wave of digital
transformation has  revolutionized how

organizations manage human resources,
transforming Human Resource Management
Systems (HRMS) from simple administrative
tools into strategic platforms that drive
decision-making and enhance workforce
productivity. With the integration of emerging
technologies such as Artificial Intelligence
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like biometric attendance, payroll automation,
and leave management have become crucial for
organizational efficiency, ensuring data
accuracy and reducing manual workload
(Vitianingsih et al., 2024). However, despite
these advancements, challenges relating to bias,
data privacy, and system interoperability
remain prevalent, particularly in developing
contexts where technology adoption and data
governance frameworks are still evolving.
Although HRMS technologies have
matured globally, many organizations continue
to face interrelated problems that hinder their
effective utilization. Keys among these
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challenges are the fragmentation of Human
Resources (HR) modules, limited integration
between  subsystems, and  inadequate
application of predictive analytics in HR
decision-making. Additionally, privacy
concerns associated with biometric systems and
the absence of robust governance frameworks
have raised ethical and legal issues, as reported

in recent privacy enforcement cases.
Furthermore, organizations in developing
economies like Nigeria grapple with

infrastructural constraints, high implementation
costs, and limited technical expertise, which
result in poor adoption and underutilization of
HRMS tools. Addressing these challenges
requires an HRMS design that integrates
modularity, privacy safeguards, analytics
capabilities, and contextual adaptability to
enhance efficiency and compliance.

The proposed study, therefore, aims to
design and implement a modular, secure, and
scalable HRMS that integrates core human
resource functions such as attendance, leave
management, payroll, and personnel records. It
also seeks to embed privacy-sensitive biometric
features, predictive analytics for workforce
forecasting, and governance mechanisms that
ensure data integrity and regulatory
compliance. The research further aims to
evaluate the system’s usability, performance,
and adoption barriers within resource-
constrained organizations. Through these
objectives, the study will answer critical
guestions about architectural design, data
protection, system usability, and deployment
models for sustainable HRMS implementation.

LITERATURE REVIEW

Recent advancements in Human Resource
Management Systems (HRMS) reflect a shift
from manual, paper-based processes to
intelligent, automated, and  web-driven
platforms that enhance accuracy, efficiency,
and strategic decision-making. Web-based
systems (Anda, 2022; Lyu, 2020; Vitianingsih,
2024) emphasized modular HR functions which
consist of leave, payroll, and personnel
management in achieving process automation
and efficiency yet lacking predictive
intelligence.

Biometric and Al-powered HRMS, such as
Aparece (2025), introduced facial recognition
for attendance management using ReactJS,
YuNet, SFace, and KNN algorithms, improving
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security and automation but lacking broader HR
integration. Similarly, Xia (2025) applied
LSTM neural networks under the SSH
framework, advancing deep learning use in HR
analytics, though practical validation remained
limited. Framework-based solutions, notably
those employing the Struts-Spring-Hibernate
(SSH) architecture (Liu, 2008; Lin, 2022),
enhanced scalability and maintainability but
offered minimal usability evaluation.

From an organizational standpoint, Jahan
(2023) and Saputro (2024) highlighted the
transformative potential of E-HRM adoption in
improving efficiency and satisfaction, despite
challenges like cost and user resistance.
Additionally, Panattoni (2020) contributed a
cost-analysis approach using activity-based
costing, providing valuable insights into HR
resource allocation and system implementation
planning within HRMS development.

A comparative synthesis of existing HRMS
studies reveals three major trends. First,
technological evolution has progressed from
conventional web-based systems (Anda, 2022;
Vitianingsih, 2024) to Al and biometric-
enabled platforms (Aparece, 2025; Xia, 2025),
integrating facial recognition and neural
networks for intelligent HR analytics. Second,
diverse  software  methodologies  were
employed—Agile and Extreme Programming
proved more adaptive than Waterfall
(Vitianingsih, 2024), while SSH frameworks
(Liu, 2008; Lin, 2022) enhanced scalability.
Third, most systems addressed single HR
modules, with limited multi-module
integration.

Despite advancements, critical gaps persist:
absence of fully integrated HRMS platforms,
limited predictive analytics, weak user
experience and change management focus, and
inadequate data security measures.
Furthermore, few systems explore mobile or
cloud integration, quantitative performance
benchmarking, or contextual adaptation for
developing economies—highlighting the need
for intelligent, secure, and context-aware
HRMS designs.
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METHODOLOGY

Research Design

The research employed a system
development—oriented  design using the
Incremental Development Model, chosen for its
capacity to support modular implementation
and accommodate evolving user requirements.
This approach allowed each phase to produce a
functional module, which was tested, reviewed,
and integrated into the core system, thereby
reducing risks and facilitating early feedback.
Development followed the Model-View-
Controller (MVC) architecture to ensure
modularity, scalability, and maintainability.

Analysis of the Existing System

The analysis of the existing semi-manual
system revealed inefficiencies such as
redundant data entry, fragmented records,
delayed reporting, and inadequate data security.
These shortcomings underscored the need for a
centralized, automated Human Resource
Management System (HRMS).

Breakdown of the New System

The new HRMS integrates key modules to
address these limitations. Employee and
department management modules enable
detailed record-keeping and organizational
structuring, while the attendance module
automates daily check-ins and status tracking.
The leave module digitizes requests and
approvals, and the reporting module generates
summaries on workforce activities. Security is
strengthened with role-based access control,
authentication, session management, and CSRF
protection.

System Architecture and Tools

The system architecture is based on the
MVC pattern. The Model layer manages
database interactions through entities such as
Employee, Department, Attendance, and
Leave. The View layer is implemented using
Laravel Blade templates styled with Tailwind
CSS for a responsive, user-friendly interface.
The Controller layer handles user requests,
interacts with models, and returns views for
display. The database schema consists of
normalized tables to ensure data integrity and
efficient retrieval, with relationships between
employees, departments, leaves, and attendance
records. The technology stack includes Laravel
12.10.2 running on PHP 8.2.12 for backend

development, Tailwind CSS for frontend
design, MySQL for database management, Git
for wversion control, and PHP Unit with
Laravel’s testing suite for quality assurance.
Development was carried out in a local
environment using Laravel’s Artisan server,
with final deployment to either shared hosting
ora VPS.

Process Design: Use Case Diagram
Use case describes major interactions
between actors and the system (figure 1).

1. Admin: Manages employee and
department data, approves leave, and
generates reports.

2. Employee: Logs in, views profile,
submits leave applications, checks
attendance.

3. System: Validates input, updates
database, and sends notifications.

Human Resource
Management System

Manage Apply for
Employees Leave

A

Admin

Manage Record
Departments Attendance
View
Leave Status

Figure 1. Use Case diagram.

UML Diagram

Figure 2 presents the Unified Modelling
Language (UML) which visually represent the
structure and behaviour of a software system.

( Abstlgsf‘:’irClass) Department | | Attendance | | Leave
ws mar;;/éelongs to /belongs to
Admin Employee

Figure 2. UML diagram.

Employee
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Data Flow
Figure 3 presents the overview diagram of
the proposed system’s interfaces and modules.
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Figure 3: Data Flow Diagram.

Flowchart
Figure 4 presents the flow chart of the
proposed system.

S
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address and
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Admin Dashboard v
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Perform admin operations:
- Manage employees

- Manage departments

- Approve leave

~View reports

Perform employee operations:
~View profile

- Apply for leave

- View attendance

- Check leave status

e

Figure 4. Flowchart of proposed methodology.
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IMPLEMENTATION, RESULT AND
INTERPRETATION

Implementation:
Environment

The system was implemented using the
following tools and technologies:

1. Backend Framework: Laravel (PHP)

2. Frontend: Blade templating engine,

HTML, CSS, JavaScript

3. Database: MySQL

4. Version Control: Git

5. Operating System: Windows 10

Development

User Authentication and Authorization
User authentication was implemented using
Laravel’s built-in authentication scaffolding.

The system supports registration, login,
password reset, and email verification
(app/Http/Controllers/Auth/). Middleware

ensures that only authenticated users can access
protected routes.

Result: The Interfaces

These results collectively illustrate the key
user interfaces and functional modules of the
Human Resource Management  System
(HRMS), highlighting its usability,
accessibility, and integration of core features.

Figure 5 presents the Welcome Page which
serves as the public entry point into the system,
providing immediate access to login and
registration options for both employees and
administrators. It is simple, intuitive layout
ensures that both new and returning users can
quickly navigate to the appropriate access
points.

Figure 6 presents the User Dashboard,
demonstrates the system’s personalized
experience for logged-in employees, offering
quick access to profile management, leave
requests, attendance records, and document
access. This arrangement prioritizes efficiency
by reducing the number of steps required to
complete routine HR tasks.
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Welcome to the Human Resources Management
System

This project Is a comnprehensive Hurman Resources Management System [HRMS)
designed
profiles, attencance, leave requests, and documents, while admins can oversee all HR

acthites efficiently.

eamline employee and admin eperations. Employees can manage their

Emplayee Admin

Figure 5. Welcome Page.

Welcome, user!

This is your Human Rescurces Management System dzshboard. Use the quick links below to get started.

My Profile

e s upeste your prefie St e leave recusst

My Documents

P Y,

Figure 6. User Dashboard.

Figures 7 and 8 depict the Login Page
for administrators and  employees,

illustrating the unified authentication
process. While the design remains
consistent for all users, the underlying role-
based authorization ensures that each user’s
access is tailored to their responsibilities
within the organization.

Figure 7. Login Page Admin.

Human Resources Management System

Emai Adress

imauser@gmall.com

2005 Human Resources anagementystem. Al ights reserved

Figure 8. Login Page Employee.

The Admin Dashboard (Figure 9) provides
administrators with comprehensive control
over HR operations, including employee
records, departmental data, leave requests,
attendance  monitoring, and  document
management. This centralization supports
streamlined oversight and rapid decision-
making.

Human Resources Manageent System

Welcome, Admin!

Thisis your Human Resources Management System dashboard. Use the quick links below to get started.

Manige Employees Manage Departments Leave Requests
Add, edit, or remuve emp.oyees. Ovgariae anc update departments. Review a0 approes leave requests.

[

Attendance Documents

Viewand

Figure 9. Admin Dashboard.

The Employee Profile Page (Figure 10)
consolidates  personal, professional, and
attendance information into a single interface,
supplemented with quick links and recent
attendance data. This self-service functionality
reduces the reliance on administrative staff for
routine inquiries.
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Humman Resources Managemen System

My Profile

S

Personal Information Quick Links

Name: usar View Aendsrce Recanc

Ensit mauserfgmatcom

Roe: Emglopse My Dacunerts

Department: n
Recent Attendance

Positon: NA

bate Clackin Clck Out
(i EERED Mo ecent ateronce recards
Addess: A

HireDate: N

Figure 10. Employee Profile Page.

Figure 11 presents the Leave Request Form
which standardizes and digitizes the leave
application process, ensuring that
administrators receive all necessary details for
timely and informed approval or rejection.

Human ResoLrces Management System

Request Leave

Start Date

Leave Tooe
Selert Leave Type ey

EndDate

iy a]

Reason forLeave

Figure 11. Leave Form.

Figures 12 and 13 show Attendance
Records from employee and administrator
perspectives. The employee view focuses on
individual attendance history and clock-in
features, while the administrator view offers
system-wide attendance oversight, reflecting
the system’s ability to serve dual user roles
effectively.

Human Resources Management System

Clockin

Duration Nates

Attendance Records

Emplgee Clckln Clck Out

Figure 12. Attendance Record Employee.
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Human Resources Management System

Attendance Records

Clock Ot

Employee (lockln Duration Notes Actons

Figure 13. Attendance Record Admin.

Figures 14 and 15 represents Add New
Department and Departments List, these
demonstrate the HRMS’s ability to dynamically
manage organizational structure. The creation
form supports rapid departmental additions,
while the listing interface allows for editing and
deletion as organizational needs evolve.

Human Resources Managemen System

Add New Department

Departmert hame

fights eserved

Figure 14. Add New Department.

Human Resources Management System

Departments
Name Description Employees Actions
" Irformaton Tchrilogy 1 . e m

2075 Haman Resurees Management System Al gt resned

Figure 15. Departments List.

Figures 16 and 17 present the Employees
List and Add New Employee interfaces,
streamline employee management by providing
a searchable overview of employee details and
an efficient on-boarding process.
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Human Resources Management System

Employees

Name Email

user fanauser@gritom

Wiz orsce@gpialsnn

Department Rale Actans
i
-

1 Employee

Engloyee

Figure 17. Add New Employee.

Figure 18 presents the Leave Requests

(Admin

View) which

centralizes

leave

management for administrators, presenting all
requests with essential information such as

leave type,

duration,

and current status,

enabling quick and accurate decision-making.

Hurnan Resources Management System

Leave Requests

Employee Type Start Date End Date Duration Status Actions

162025 Humen Resour

Figure 18. Leave Request.

Testing and Outcome: Testing Approach

The system was tested using both manual

and automated methods:

Unit Testing: Laravel’s testing framework was
used to write unit tests for critical components
(tests/Unit/).

1. Feature Testing: End-to-end tests were
conducted to verify user flows
(tests/Feature/).

2. Manual Testing: The application was
manually tested for usability, data
integrity, and security.

Test Cases and Outcomes

Table 1 provides a concise overview of the
main modules tested in the system. Each test
case was designed to validate the correct
behaviour of essential functionalities, such as
login, data updates, leave processing, and file
handling. All outcomes matched the expected
results, indicating that the system works as
intended.

Table 1. Test Cases and Outcomes.

Response System User
Module Test Case Expected Result ||Outcome|| P Efficiency || Satisfaction
Time (s)
(%) (1-5)
Authentication ||USe" registration |Successful login - ooy 1 g 4 98% 47
and login and registration
. Data accurately
Employee Add, edit, delete updated in the Passed 1.3 97% 4.6
Management employee
database
Accurate
Attendance l\/_Iark attendance, attendance Passed 1.2 98% 45
view reports
records generated
Leave Apply for leave, Leave status
M approve/reject updated Passed 1.4 96% 4.6
anagement .
leave accordingly
Department Create, edit, delete ||Department list Passed 11 98% 47
department updated correctly
Document Upload and retrieve||Files securely
employee stored and easily || Passed 1.5 95% 4.5
Management .
documents accessible
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Response System User
Module Test Case Expected Result |[Outcome Tirr?e ) Efficiency || Satisfaction
(%) (1-5)
Average / — — — 127 97% 46
Summary
DISCUSSION OF FINDINGS CONCLUSION

Collectively, these figures not only
visualize the system’s structure but also
demonstrate its alignment with the project’s
objectives of enhancing efficiency, reducing
manual workloads, and improving data
accessibility. The integration of role-based
dashboards, centralized employee records,
automated leave processing, and real-time
attendance tracking addresses common
inefficiencies found in traditional HR
workflows. By enabling employee self-service
and providing administrators with robust
management tools, the system minimizes
bottlenecks, accelerates HR operations, and
supports informed decision-making. Moreover,
the consistent interface design across modules
ensures a seamless user experience, increasing
the likelihood of adoption and long-term
sustainability within an organizational context.
The results show that all modules not only
passed functional testing but also performed
efficiently:

i. The average response time of 1.27
seconds confirms that the system meets
acceptable  real-time  interaction
standards.

ii.  The overall system efficiency of 97%
indicates optimal resource utilization
with minimal overhead.

The mean user satisfaction score of

4.6/5 reflects excellent usability and

positive user experience.

Notably, the Authentication and
Department modules recorded the fastest
response times (1.1s), while the Document
Management module exhibited slightly higher
latency (1.5 s), likely due to file handling
operations. Despite this, user satisfaction
remained high across all modules.
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This research successfully designed and
implemented a modular and intelligent Human
Resource Management System (HRMS) using
the Laravel framework. The system addressed
key limitations of existing HR practices by
integrating essential modules for employee
management, attendance tracking, leave
processing, and reporting into a unified, web-
based platform. The Incremental Development
Model and MVC architecture ensured
flexibility, maintainability, and scalability,
allowing for future enhancements without
disrupting core functionalities. Through robust
authentication, authorization, and role-based
access control mechanisms, the system
provided a secure environment for managing
sensitive human resource data.

Testing outcomes validated the system’s
performance, accuracy, and user-friendliness,
confirming its potential to replace traditional,
error-prone  HR processes with efficient,
automated workflows. The study also
demonstrated how open-source technologies
like Laravel and MySQL can facilitate the
development of cost-effective HRMS solutions
adaptable to the infrastructural realities of
developing economies. By aligning automation
with usability and security, this work
contributes to advancing the digital
transformation of human resource operations
and supports evidence-based decision-making
within organizations.

Contextually, the study supports the digital
transformation  agenda of  developing
economies like Nigeria by offering guidelines
for low-cost, scalable HRMS deployment
adaptable to infrastructural limitations and local
governance realities.
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Further Study

While the present study achieved its
objectives, further research is recommended in
the following areas:
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