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Abstract: Manual attendance recording today still faces significant challenges, such as inefficiency,
potential data loss, and risk of manipulation. The purpose of this research is to design and develop a
cross-platform digital attendance system that can improve the efficiency and accuracy of attendance
data management. The contribution of this research is to design a prototype application that supports
geolocation-based attendance recording, automatic notification delivery, and real-time data analysis
that can be accessed via web and mobile devices. This system was built utilizing React for the frontend,
Laravel for the backend, React Native for mobile applications, and MySQL as the database, as well as
using an Agile Development approach to be adaptive to changing user needs. Testing is conducted
using the Blackbox Testing method to ensure that the functionalities operate as expected. Research
results indicate that the system is capable of enhancing attendance management effectiveness, acceler-

ating data-driven decision-making, and is suitable for adoption.

Keywords: Agile Development; Attendance; Blackbox Testing; MySQL; React

1. Introduction

Manual attendance recording in the education sector [1]—[3] and industry often faces
various challenges, such as data loss, time inefficiency, and the risk of data manipulation.
Moreover, manual systems are still used in some places, which not only limits user flexibility
but also hinders the data-driven analysis and decision-making process. [4]—[0].

In the era of digital transformation, cross-platform technology based on web and mobile
has become a relevant solution to improve efficiency and accessibility [7]-[9]. One key factor
in enhancing organizational productivity and effectiveness is the accuracy and efficiency of
attendance recording. [10]. In this context, attendance data management requires an inte-
grated system capable of meeting cross-sector needs. This includes the implementation of
features that support the processes of recording, reporting, and integration with other systems
such as payroll in the industrial sector or learning evaluation in the education sector.

React is a Frontend JavaScript Libraty created by Facebook/Meta [11]-[13] for web
interface development. Then PHP Framework Laravel for Rapid Development of API
Backend [14]-[16], as well as React Native for the development of responsive mobile-based
clients that can be accessed from vatious platforms [17], Figma created for User Inter-
face/User Experience (UI/UX) design [18], and MySQL which is now supported by Oracle
as a Database Management System (DBMS) [19], the contributions of this research are:

1. Improvement of attendance data management efficiency.
2. Utilization of cross-platform technology for user accessibility and flexibility.
3. Proposed features available to meet user needs.

The purpose of this research are:

1. Provide an efficient and flexible digital attendance system solution.
Integrate features such as geolocation-based recording, automatic notifications, and real-
time data analysis to support decision-making.
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3. Utilize cross-platform technology to ensure accessibility through both web and mobile
devices.

Through the implementation of innovative digital technology, this application is ex-
pected to enhance operational efficiency in attendance data management, improve the effec-
tiveness of time and resources needed for attendance recording, and also increase the accuracy
and transparency of data required for strategic decision-making.

Future prospect development is expected to produce a web and mobile-based digital
attendance system application ready to meet the needs of the industry and education sector.
This application will integrate real-time location-based attendance features, automatic notifi-
cations, and cross-platform accessibility to ensure usage flexibility. Furthermore, this proto-
type provides technical documentation that includes implementation guides, system configu-
ration, and steps for integration with existing systems such as Human Resource Information
Systems (HRIS) [20] or educational management platforms like Learning Management Sys-
tems (LMS) [21]. This documentation is designed to facilitate the adoption process by user
organizations.

2. Proposed Method

The method used is the Agile Development approach. According to [22], as shown in
the following figure 1.
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Agile Development is a flexible approach that allows companies to respond quickly to
changes. The main focus of Agile Development is personal interaction, adequate documen-
tation, collaboration with clients, and rapid response to changes, as well as the entire process
and its supporting tools [24]. Therefore, Agile Development enables continuous iteration and
adaptation to the needs of stakeholders. The choice of this method aims to enhance effi-
ciency, flexibility, and collaboration with clients in software development [25], [26]. The stages
of agile include requirements analysis, system design, development, testing, and implementa-
tion, which can be illustrated in figure 2 with the following explanation:

1. Requirement Analysis

a. Conducting discussions with stakeholders to identify specific needs related to the
attendance feature.

b. Documenting the requirements in the form of user stories to ensure that the appli-
cation feature includes the necessary functionality.
2. System Design

a. Create use case diagrams and Ul for web and mobile applications using Figma.

b. Develop system architecture based on React (frontend), Laravel (backend), and Re-
act Native (mobile) with MySQL as the database.
3. Develop

a. Using React to build responsive and interactive UL

b. Using Laravel for business logic, data processing, database integration, and creating
RESTful APL

c.  Design a database structure that efficiently supports attendance data using MySQL.
d. Developing mobile applications using React Native.

4. Testing
a. Conduct unit testing for each feature.

b. Perform comprehensive system testing to ensure the application runs smoothly on
various devices and platforms.
5. Implementation

a. Deploy the application on the server and test connectivity in educational and indus-
trial environments.

b. Provide technical documentation to assist with the installation process and user
training,.
6.  Evaluation and Improvement
a. Collecting feedback from users to identify potential improvements.

b. Iterating on development based on input.

3. Results and Discussion

This prototype is designed based on user needs and rapid iteration. Figure 3 shows the
specific requirements of the system through a use case diagram as explained below:

1.  Actor

a. The admin is responsible for managing the system, such as registering new users,
managing attendance schedules, approving leave, and monitoring the list and history
of absences.

b. Users are system users who have access to clock in, check attendance history, and
log out.
2. Use case

a. Login
Both Admin and User need to log in first to use the system. This login will verify
the uset's credentials so that the system can only be accessed by authotized usets.
b. User Registration

Only the Admin can register new users in the system. This involves creating ac-
counts for employees or other users.
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c. Check Attendance List

The admin can see the attendance list that contains the presence of all users. This
information is useful for monitoring overall attendance activities.

d. Leave Approval

The admin is responsible for approving or rejecting leave requests submitted by
users through the system.

e. Attendance Schedule Management

The admin can manage attendance schedules, for example, determining shifts or
working hours for users.

f. Attendance

Users can mark their attendance through the system. This process records the at-
tendance time according to the specified location or time.

g.  Check Attendance History

Admin and User can view attendance history. Admin can see all user attendance
history, while users can only see their own history.

h. Logout

After finishing using the system, both Admin and User can log out to protect the
security of their accounts.

User Registration

Admin

Check the
Attendance List

Leave Approval

User

Attendance
Schedule Settings

Attendance

Check Attendance
History

Logout

Figure 3. Use case diagram
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Figure 4 shows the appearance of the prototype based on the UI/UX design. Next, the
analysis of this prototype uses black box testing analysis as shown in the following table 1.

Table 1. Black box testing analysis

System Fea- Blackbox Test Descrip-

Type of Testing

Test Scenario and Expectations

tures tion
1. If the input is correct, the login is
. o S successful.
Login User Authentication Input validation . .
2. 1If the input is incorrect, an error
message appears.
1. Only admin can register new us-
User Access rights and efrs.
. . Registration by Admin . . .
Registration & y form validaton 2. Validate email and password ac-
cording to the format.
. . User marks attendance so the data is
. Main functions of .
Attendance Recording attendance recorded in the database and appears
the system . .
in the history.
. User submits leave, then the admin
Leave Leave permission by Flow processes Lo -
. can approve/reject it and a notifica-
Approval Admin and approvals . .
tion is sent.
. ... 1. Admin can see all users.
Attendance .. . Filter and visibility . .
. Displaying attendance data . 2. Users can only see their own his-
History functions
tory.
1. Admin can create/edit/delete
Schedule Admin manages the . schedules.
. g CRUD functions .
Settings schedule 2. The schedule is displayed and
synced with attendance data.
. ) Reminders are sent according to
Automatic . . System notifica-
i Reminder or system info . . events (such as approved leave or
Notifications tion functions
late absence).
. . ) .. The location during absence is rec-
Attendance Location during Location valida- & .
. : orded and the location zone valida-
Geolocation attendance tion SRR
tion is displayed.
. . After logging out, access to the main
Logout Logout of the system Session security _0gging out, ..
page is denied without logging in.
| Y8 MRS y llyas Andika S
Welcomel @: . @umum,. o
Please enter your details
1 25 26 27 28
ID/Email Today Attendance
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O Remember me Fargot Password e ®
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] @ 2902004 | 13000
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Figure 4. UI/UX display
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4. Conclusions

The development of this cross-platform digital attendance system has successfully inte-
grated modern technology to meet the needs for flexible and efficient attendance tracking.
This system provides key features such as secure login, location-based attendance, automatic
notifications, and schedule management that can be accessed via both web and mobile de-
vices. Testing using the Blackbox method showed that the system works as expected across
all designed features. With an Agile Development approach, the iterative process allows the
system to be continuously developed based on user feedback. Overall, this solution has the
potential to be widely adopted in both the education and industry sectors as part of digital
transformation in attendance management.
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