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1. Introduction

Computer technology has grown so rapidly that it requires every individual, including institutions, to
utilize these developments to facilitate their performance. Amidst this dynamic, employee attendance
management has become a crucial aspect supporting company operational effectiveness. Recording
employee attendance is a key component that ensures the continuity of work processes. However,
traditional attendance methods, such as manual recording or time cards, have several significant
weaknesses. These methods are prone to recording errors, limited flexibility, and unable to adapt to
the ever-changing needs of the institution (Adit Hernowo & Tri Ginanjar Laksana, 2024).

Attendance is a crucial component in supporting the operational effectiveness of an
institution. A high-quality attendance system is expected to produce accurate and optimal data, in
accordance with predetermined targets. Employee attendance records, whether in the form of manual
attendance lists or using cards on time-recording machines, serve as important documents that record
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the arrival and departure times of employees at a particular company or institution. Along with
technological developments, time and attendance systems have also undergone significant innovation
with the advent of devices such as computers and other supporting technologies. Attendance systems
now rely less on manual methods and have also adopted modern technologies, such as paper,
computers, fingerprint scanners, eye scanners, and even Android-based devices. These technological
advances have made it easier for many companies and institutions to update their attendance systems,
making them more flexible and efficient. With this technology, attendance can be conducted from
anywhere, reducing wasted time and increasing productivity (Ade & Samsudin, 2024).

With the development of flexible work concepts such as Work From Anywhere (WFA), the
need for modern, flexible, and efficient attendance systems has become increasingly important
(Ridwansyah et al., 2022). Attendance systems now rely less on manual methods and have adopted
modern technologies such as computers, fingerprint scanners, eye scanners, and Android-based
devices. This technology allows for automated and more accurate attendance recording. With
technological advancements, many organizations have switched to web-based digital attendance
systems, which not only increase flexibility but also improve the efficiency of time and attendance
recording. This system allows for more optimal management of previously manual attendance (Ade &
Samsudin, 2024).

However, several weaknesses remain in the implementation of fingerprint-based attendance
technology. One major drawback is the emergence of long queues when many employees want to
check in simultaneously. Furthermore, if the fingerprint device experiences problems, the attendance
process can be slower, ultimately hampering work efficiency. This challenge is even more pronounced
in the era of flexible work, where employee mobility often cannot be supported by conventional
attendance systems. To address this issue, geolocation and geofencing technology are relevant
solutions. Geolocation allows the system to detect a device's location based on GPS, cell towers, Wi-Fi
hotspots, or a combination of the three. This technology can be implemented on both mobile and
desktop devices, providing flexibility in attendance management (Wardhana et al., 2022).

Geofencing, an extension of geolocation technology, utilizes the Global Positioning System
(GPS) or Radio Frequency Identification (RFID) to establish virtual geographic boundaries. This
system allows for automatic attendance recording only within predetermined areas (Niklas et al.,
2024). By integrating geofencing technology, organizations can improve the accuracy of attendance
data while maintaining the validity of attendance reports. Furthermore, a modern attendance system
that supports the WFA work pattern can also increase employee job satisfaction by providing flexibility
and convenience in carrying out tasks. Previous research has shown that adopting this technology not
only simplifies the attendance process but also reduces the risk of recording errors and increases
overall productivity (Aulia Asri Choirinisa & Khairul Ikhwan, 2022).

The Mentari Meraki Asa Foundation (YMMA) is an NGO (Non-Governmental Organization)
that acts as an NGO in the fields of health, education, and community empowerment, particularly in
efforts to combat tuberculosis (TB) in North Sumatra. The foundation's programs encompass a variety
of dynamic activities, such as supervision, audits, oversight, and providing material for meetings with
Other NGOs or related parties in TB control.

In its operations, foundation employees have various responsibilities, including supervising
quarterly and semi-annual performance evaluations, auditing the finance team to ensure expenditures
are in accordance with regulations, and providing material as resource persons in meetings with other
NGOs or related parties. Most employees work flexibly, either in the office, in the field, or from home,
depending on the foundation's operational needs. This decentralized work pattern presents challenges
in managing employee attendance, particularly regarding data accuracy and operational efficiency.
Traditional attendance systems, such as manual attendance, are no longer relevant to the foundation's
highly mobile needs. Therefore, a digital attendance system is needed that can record attendance in
real time, support Work From Anywhere (WFA), and ensure transparency and efficiency in employee
attendance management.

Location Based Employee Attendance App with WFA Support and Real Time Location Monitoring
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Therefore, a modern web-based and Android-based attendance system is needed that supports
real-time attendance recording by utilizing location monitoring technology. This system is designed
to support work flexibility through the Work From Anywhere (WFA) feature, which allows employees
to report their attendance from their respective work locations, whether in the field, at home, or in the
office. With GPS integration for location validation, this system also ensures the accuracy and validity
of attendance data. In addition to supporting employee mobility, this system is expected to improve
the foundation's operational efficiency and provide a better work experience for employees.

2. Research Methodolgy

This study uses the fishbone diagram method as a basis for designing and developing a location-based
employee attendance application system with real-time Work From Anywhere (WFA) support for web
and Android. The fishbone diagram is used as an analytical tool to identify and map various factors
causing attendance problems that occur at the Mentari Meraki Asa Foundation (YMMA). This method
makes it easier for researchers to group the root causes of problems and determine solutions
systematically according to the stages of system development.

Analysis

Implementation

System Design

Testing

Figure 1. Design Procedure

This diagram illustrates the key steps in designing a location-based employee attendance
system supported by the Work From Anywhere (WFA) feature, from requirements analysis, system
design, code development, testing, and evaluation. Each stage plays a crucial role in ensuring the
system runs optimally, accurately, and meets the needs of the Mentari Meraki Asa Foundation
(YMMA). The following is a further explanation of each stage shown in the diagram.

1. Analysis Stage (Requirements Analysis)

This stage aims to identify and analyze system requirements based on the problems

encountered in employee attendance recording at YMMA. The analysis is conducted by:

a. Reviewing the current manual attendance system and identifying its shortcomings.

b. Collecting data related to user needs for a more efficient location-based attendance system.

c. Analyzing the concept of geofencing and its implementation in an attendance system that

can support the Work From Anywhere (WFA) feature.

d. Identifying the security and accuracy aspects of location-based attendance recording.

2. System Design Stage
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After the requirements analysis is complete, the system design process includes:

a. System architecture design involving web-based and Android technologies.

b. Database design to store attendance, location, and employee data integrated into the
system.

c. User interface (UI/UX) design to ensure the system is easy to use and provides an optimal
user experience.

d. Geofencing system logic design, which defines attendance location boundaries and
validation mechanisms if the WFA feature is activated.

e. User authentication scenario development, to ensure that only registered employees can
take attendance.

3. Implementation Stage (Implementation & Coding)

At this stage, the system begins to be developed by implementing the previously created

designs. The implementation process includes:

a. Development of a geolocation-based attendance recording feature, which ensures that
employees can only take attendance at predetermined locations.

b. Integration of the Work From Anywhere (WFA) feature, which allows attendance to be
taken outside the geofencing radius with additional validation.

c. Implementation of real-time location monitoring technology to improve the accuracy and
transparency of attendance recording.

d. Development of security features, such as location data encryption and token-based user
authentication.

e. Initial testing of each developed component before entering the full testing phase.

4. Testing & Evaluation Phase

After implementation is complete, testing is conducted to ensure the system runs according

to the designed specifications. Testing includes:

a. System functionality testing, to ensure all features work properly, including attendance
recording, location validation, and the Work From Anywhere (WFA) feature.

b. Geofencing accuracy testing, to ensure the system can accurately detect user locations
within a specified radius.

c. Data security testing, to ensure employee attendance and location information is stored
securely and cannot be manipulated.

d. System performance evaluation, to test the efficiency of device resource usage and
application response speed.

e. At this stage, the author conducted testing using the Blackbox Testing method, which
focuses on system functionality without examining the internal structure of the program
code. This testing was conducted to ensure that the prototype developed can run properly
and meet its intended purpose under actual use conditions.

5. Results

At this stage, conclusions were drawn from the design and development process of a location-
based employee attendance system with support for the Work From Anywhere (WFA) feature
and real-time location monitoring. This research was conducted using a Fishbone diagram
approach structured according to the system development stages, from requirements analysis
to initial implementation in the form of a prototype simulated in the operational environment
at the Mentari Meraki Asa Foundation (YMMA). Test results showed that the system
successfully integrated geofencing features, GPS-based location tracking, off-site attendance
validation with additional verification, and user authentication-based data security. The
system was able to accurately record attendance and support flexible work for highly mobile
employees. However, limited testing revealed that location accuracy under weak GPS signal
conditions and the manual validation process for WFA still require improvement to accelerate
system response.

Location Based Employee Attendance App with WFA Support and Real Time Location Monitoring
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3. Results and Discussion
3.1. Discussion

This research aims to design and develop a location-based employee attendance application
equipped with a Work From Anywhere (WFA) feature and real-time location monitoring capabilities.
The Mentari Meraki Asa Foundation is an institution focused on tuberculosis (TB) control in North
Sumatra. In carrying out its activities, foundation employees have flexible and dynamic work patterns,
spanning various locations such as offices, fields, and other designated work sites. However, the
attendance system used is still manual, resulting in inaccurate attendance recording and difficult real-
time monitoring. Furthermore, foundation employees have duties that are not always centralized in
one location, such as supervising quarterly and semi-annual performance evaluations, auditing the
finance team to ensure expenditures are in accordance with regulations, and providing materials for
meetings with other NGOs or related parties related to TB control.

One of the main challenges faced is the lack of accuracy and validity of attendance data. The high
mobility of employees often makes it difficult for managers to ensure their attendance at the
appropriate work location. The manual system is prone to recording errors, such as data manipulation
or absenteeism, which can impact employee performance evaluations and the foundation's operational
effectiveness. Therefore, a technology-based attendance mechanism is needed to ensure more valid
and accurate attendance recording.

Furthermore, the difficulty of monitoring employee presence in real time hinders managers in
allocating tasks efficiently. Unintegrated attendance systems require additional time and resources to
collect, validate, and analyze attendance data. These limitations not only slow decision-making but
also impact the smooth operation of the institution as a whole. The following is a design of the Use
Case Diagram of the system to be designed, which can be seen in the attached image:
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Figure 2. Use Case Diagram (Administrator Actor)
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Figure 4. Use Case Diagram (Lead Actor)
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RANCANG BANGUN APLIKASI PRESENSI KARYAWAN BERDASARKAN LOKASI DENGAN DUKUNGAN WORK FORM ANTYWHERE (WFA)
DAN PEMANTAUAN LOKASI REALTIME BERBASIS WEB DAN ANDROID

Login

1S

N
3
\ N Data Kehadiran
\ \\ P Karyawan

\ \ N\ e
\ : o
\ ot
NN \\ 7" BUAT
X \ ' Allendsaces | = = axendi = KEHADIRAN
\ \\ - -
\ (Kehadir an)
\\ \\ extend
\ \ - -
‘\\ nclade Lapocan Karyawan
\ N
\ \
\ v
\ N
\ Loaves —gslotdsd Data
\.\ (Cutt / §in / Lainaya) (Cutt / Ipn / Lainnya)
\
\
\ '
\ ndlude
¥
Logout

Figure 5. Use Case Diagram for Android Version

3.2. Results
1 Login

The Android mobile login screen is specifically designed for employees who will be taking
attendance using the Android-based application. This application does not provide access to users
other than employees. When the application is opened, users are directed to a login page that displays
the application name and two input fields: email and password. This interface is designed to be simple
and responsive for easy access by employees. After correctly entering their credentials, employees are
directed to the application's main page to take attendance and view their attendance history. This login
system also ensures that only employees with registered accounts can log in and perform attendance
activities. This can be seen in Figure 6 below:
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Figure 6. Android Application Login Screen

2 Initial Screen
The initial screen on Android mobile is the first page employees see after successfully logging
into the application. This can be seen in Figure 7 below:
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Figure 7. Android Application Initial Display

3. Attendance Creation Display

The system will match the user's face with facial data stored in the database. Once the face is
correctly recognized, the application will automatically record the time and date of attendance. This
display also provides brief information such as the employee's name, the day's work shift, and the result
of the verification process, whether successful or unsuccessful. If verification fails, the user will be
notified to try again. The primary purpose of this page is to ensure attendance is recorded by the
correct person and in real time without manipulation. This can be seen in Figures 8 to 15 below:

Location Based Employee Attendance App with WFA Support and Real Time Location Monitoring
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a. Attendance Creation Display

On the main screen, there is a "Create Attendance" button, which, when clicked, takes the
user to the attendance verification process using facial recognition. This page can also display the latest
attendance status to confirm whether the employee has previously checked in. This page is designed
to be responsive, fast-loading, and easy to understand for all levels of users. This can be seen in Figure
8 below:
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Figure 8. Initial Attendance Screen

b. Selfie Screen (Face Verification)

The selfie screen (face verification) is a crucial page in the face recognition-based attendance
process on the Android app. This screen automatically activates the device's front camera and displays
a real-time preview of the user's face on the screen. The interface is designed to be minimalist, with
the main focus on the camera area, accompanied by guides or guide lines to ensure the user's face is
positioned correctly. Once the face is clearly detected, the system automatically takes a picture and
processes it to verify data match. If the verification process is successful, the user will receive a
successful attendance notification. Conversely, if the face is not recognized or the lighting conditions
are poor, the system will request a retake. This page ensures that attendance is authenticated by the
employee. This can be seen in Figure IV.21 below:
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Figure 9. Facial Verification Display
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c. Determining Coordinate Location Points

However, for employees who have been assigned work from anywhere (WFA) status by the
administrator, the system will still allow attendance to be processed even if they are outside the
specified radius. This page is designed interactively, with location validation status indicators and time

information, to support the accuracy and security of the attendance process. This can be seen in Figure
10 as follows:
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Figure 10. Coordinate Location Point Display

d. After data is successfully saved

This feature ensures that the attendance process is recorded on the server and does not need

to be repeated, and provides clarity to the user regarding their absence status. This can be seen in
Figure 11 as follows:
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Figure 11. Display After Data is Successfully Saved
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e. If Photo Capture Fails

In this view, users are given the option to retry taking the photo or cancel the attendance
process. The purpose of this feature is to ensure that the entered attendance data is valid and follows
procedures, and to provide users with the opportunity to make corrections directly before the data is
sent to the server. This can be seen in Figure 12 below:
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Figure 12. Failed to Take Photo View

f. Attendance Details View

The attendance details view on the Android mobile application displays complete information
regarding the employee's attendance. In this view, users can view data such as the employee's name,
the date and time of attendance, and the status (check-in or check-out). This view is designed to be
informative and easy to understand, so employees can ensure their attendance data has been recorded
correctly and legally. This feature also helps administration or management double-check each
employee's attendance history. This can be seen in Figure 13 below:

¢ Detall Kehadran

Figure 13. Attendance Details View
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g. Leave

This view also provides a history of previous applications and their status, including whether
they are being processed, approved, or rejected. If the leave application is approved by the
administrator, the system will automatically deactivate the attendance feature for that employee
during the leave period. This feature makes the leave application process faster, more transparent, and
easier to manage. This can be seen in Figure 14 below:
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Figure 14. Leave View

h. Facial Validation

The system then compares the photo with facial data stored in the database using facial
recognition technology. If the face matches, the attendance process can continue, and the attendance
data is saved. If it does not match, the user will receive a notification that the facial validation failed
and be asked to try again. This feature improves security and accuracy in the attendance process and
prevents fraudulent activities such as taking attendance by others. This can be seen in Figure 15 below:
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Figure 15. Facial Validation Display

Location Based Employee Attendance App with WFA Support and Real Time Location Monitoring
(Muhammad Fahri, et al)



409 a p-ISSN 2086-7867 e-ISSN 2808-9170

4. Conclusion

Based on the design, implementation, and testing of a location-based employee attendance application
with Work From Anywhere (WFA) support and real-time location monitoring, the following
conclusions can be drawn Regarding the design and development of a geofencing-based attendance
system, the system was successfully developed using geolocation technology that can automatically
record employee attendance within a predetermined work location radius. This feature minimizes
recording errors because it does not require manual input from the user and has been tested effectively
on Android devices. To support the Work From Anywhere (WFA) concept, this application provides
employees with the flexibility to record attendance from dynamically predetermined work locations,
without having to be physically present at the head office. By utilizing admin-controlled location
settings and a GPS-based geofencing system, the system maintains attendance accuracy without
sacrificing work flexibility. The system is capable of monitoring employee locations in real time through
periodic location tracking during work hours. This allows for monitoring employees working in the field
or moving locations. Although real-time monitoring is active, the system maintains device battery
efficiency by adjusting tracking intervals according to operational needs. In terms of accessibility and
platform integration, the application has been built on both web and Android platforms to reach various
devices used by both admins and employees. Testing has shown that the system runs well on both
platforms, recording attendance, displaying attendance history, and managing data efficiently. This
helps reduce the potential for manual recording errors and improves overall attendance management
efficiency.
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