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The attendance tracking process for village officials in Sogaan Village has
traditionally been conducted manually, leading to issues such as data
inaccuracies, delayed reporting, and time wastage. This study aims to design
and implement an Android-based Online Attendance System for Sogaan
Village officials to address these problems. The research methodology
consists of three main stages. First, a needs analysis was conducted through
interviews and observations with village officials to identify required features.
Second, system design was carried out, including user interface development,
attendance feature configuration, and integration with a database for
attendance data management. Third, the application was implemented using
Android technology, involving system testing to ensure functionality and
reliability. The goal of this research is to enhance the efficiency and accuracy
of the attendance process for village officials. Specifically, the system aims
to: 1. Provide Real-Time Attendance Tracking: Enable officials to record
attendance instantly using an Android-based application, reducing delays and
manual errors. 2. Automate Attendance Reporting: Streamline data collection
and reporting processes to improve efficiency in administrative tasks.
3.Ensure Data Security and Integrity: Implement a secure database system that
prevents unauthorized data modifications and minimizes the risk of data loss.
4. Improve Accountability and Transparency: Facilitate supervisors' access to
attendance records, ensuring compliance and reducing attendance fraud. 5.
Implement Location-Based Verification: Integrate GPS-based tracking to
confirm officials' presence at designated locations when marking attendance.
6. Enhance User Experience and System Usability: Develop an intuitive user
interface that is easy to navigate, ensuring smooth adoption by village
officials. By achieving these objectives, the system is expected to modernize
attendance management, reduce inefficiencies, and improve governance
within the village administration.
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1. INTRODUCTION
1.1. Background

Along with the rapid development of information technology, the government sector has begun to
utilize digital technology to improve efficiency, transparency, and accountability in the administration of
government. One aspect of administration that requires modernization is the employee attendance system,
which so far still uses direct recording in the attendance book in the office. At the village government level,
problems with inaccurate attendance data, late reporting, and limited supervision often occur due to the use
of manual systems [1]. This has an impact on the effectiveness of operations and broader administrative

management.
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An Android-based attendance system is the solution to these problems. By using mobile devices that
are easily accessible by village officials, this system can facilitate automatic and real-time attendance data
collection, and increase the accuracy of data recording. In addition, Android-based applications allow for
more efficient and transparent monitoring and reporting [2]. This technology also makes it easier for the
community to monitor the performance of village officials, increase community participation, and encourage
accountability of village government [3].

However, although the potential of Android technology in the administration system has been proven,
its implementation in villages with limited infrastructure and human resources still faces various challenges
[4].[5]. Many previous studies have focused on the implementation of digital attendance systems in urban
environments or institutions with more adequate infrastructure. Studies on the implementation of this system
in village government are still limited, especially in terms of effectiveness, efficiency, and technical and non-
technical challenges that arise during implementation [6].

Research Gaps and Contributions Previous studies have discussed the benefits of technology-based
attendance systems in the government sector and the industrial world, but there are still few studies that explore
the implementation of this technology in village government environments, especially in the context of limited
infrastructure, digital literacy of village officials, and community readiness to accept digital-based systems. In
addition, the specific challenges faced in the implementation process and how to overcome them are still not
discussed in depth in previous studies. Therefore, this study aims to fill this gap by evaluating the
implementation of an Android-based attendance system in village government, with a focus on effectiveness,
efficiency, and accuracy in managing attendance data. In addition, this study will also identify obstacles faced
during implementation and provide recommendations that can help optimize the use of this technology in
village government [7].[8].

Thus, this study is expected to provide more comprehensive insights into the success factors and
obstacles in implementing an Android-based attendance system in a village environment, as well as providing
solutions that can improve system performance. The results of this study can also be a reference for policy
makers and stakeholders in supporting digital transformation in the village government sector. The main
objective of this study is to analyze the effectiveness and efficiency of implementing an Android-based
attendance system on village devices, as well as identifying challenges faced in implementation and providing
solutions to improve system performance.

1.2. Problem

Based on the background provided, the following is a formulation of the problem that is in accordance
with the focus and objectives of the research in the context of international journals:

1. How effective is the implementation of an Android-based attendance system in improving the accuracy
and efficiency of attendance data management in village government?

2. What are the challenges faced in implementing an Android-based attendance system at the
village government level, especially related to limited infrastructure and human resources?

3. How can an Android-based attendance system improve transparency, accountability, and public
participation in village government management?

4. What are the factors that influence the success or failure of implementing an Android-based
attendance system in the village government environment, and how to overcome these obstacles?

5. Towhat extent can an Android-based attendance system improve real-time monitoring and reporting
at the village government level?

1.3. Literature

The integration of mobile technology into public administration, especially in rural areas, has gained
significant attention due to its potential to streamline processes, improve efficiency, and ensure transparency.
The use of Android-based systems for managing attendance among village officials is a promising solution to
traditional manual attendance methods. Several studies have explored mobile applications for public
administration, specifically focusing on mobile attendance management systems.

A study by Singh and Kumar, discusses the implementation of Android-based solutions in e-
government services, highlighting the effectiveness of mobile applications in improving service delivery in
rural areas. The authors argue that mobile platforms, due to their widespread accessibility, can help overcome
infrastructural challenges faced by rural administrations, such as limited access to computers and the internet.
[9].[10].

In a similar context, Smith and Doe explore the application of mobile technology for public sector
attendance management. They emphasize how mobile attendance systems reduce administrative overhead by
automating data collection, providing real-time reporting, and eliminating the need for manual record-
keeping. The study points out that Android applications, in particular, are well-suited for these tasks due to
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their user-friendly interfaces and compatibility with low-cost smartphones, which are common in rural
settings[11].[12].

Lee and Park further investigate mobile attendance solutions in public sector organizations, noting
that these systems improve data accuracy and reduce fraud. Their research also highlights the role of mobile
technology in enhancing accountability by ensuring that attendance records are securely stored and easily
accessible for review. This feature is crucial for village officials, where transparency and accountability are
key aspects of good governance. [13].[14].

However, despite the clear benefits, the adoption of mobile attendance systems in rural areas faces
significant challenges. Johnson and Miller identify key barriers to technology adoption in remote regions,
including lack of digital literacy, insufficient training, and resistance to change among local officials. To
address these challenges, the authors suggest that implementation efforts must include comprehensive training
programs and user support to ensure smooth transitions to mobile-based systems. [15].[16].

Additionally, Patel et al. argue that one of the major obstacles in rural areas is the unreliable internet
connectivity, which can hinder the real-time synchronization of attendance data. While Android applications
offer offline capabilities, these solutions often rely on internet access for data updates and backup. The study
emphasizes the need for robust offline functionality and a reliable data synchronization mechanism to ensure
that rural implementations remain operational despite connectivity issues. [17].[18]

Furthermore, Jain and Sharma, discuss the importance of user-centric design in the development of
mobile applications for public administration. They highlight that the simplicity and intuitive nature of the user
interface (UI) are crucial for ensuring that village officials, many of whom may have limited technical skills,
can easily adopt and use the system without extensive training. The study advocates for a minimalist approach
to design, ensuring that only essential features are included to reduce complexity and improve usability.
[19].[20].

The adoption of Android-based mobile attendance systems for village officials holds significant
promise, successful implementation requires addressing several factors, including user training, system
design, and overcoming technical barriers such as connectivity issues. Previous research indicates that mobile
applications can provide substantial benefits in improving efficiency, accuracy, and transparency in rural
governance, but careful attention must be paid to the unique challenges posed by rural environments.

1.4. Solution

The solution to the problem of attendance in village government can be overcome with several
solutions as follows:

1. Designing an application that is easy for users and accessible to village officials while ensuring

that the application automates the attendance process and data synchronization in real time.
Utilizing cloud-based services, such as Firebase, can improve accuracy and efficiency by
centralizing data storage and allowing instant access for authorized users. Continuous training
and user feedback should be included to ensure continuous development and alignment with the
specific needs of the village government.

2. Overcoming infrastructure constraints in rural areas, solutions that can be done are providing
affordable devices and providing intensive training to village officials, as well as ensuring they
have basic technology skills. In addition, the implementation of offline functions in Android
applications can overcome obstacles related to limited internet connectivity. The system must be
able to store data locally and synchronize when an internet connection is available, so that the
system continues to operate even in areas with inadequate infrastructure.

3. Increasing transparency and accountability, the Android-based attendance system can be
equipped with a publicly accessible reporting mechanism, so that residents can monitor the
presence of village officials in real time. In addition, integration of feedback mechanisms and
public participation, such as allowing residents to submit reports or suggestions regarding the
performance of officials, can be included in the application. The system can also be linked to the
wider village information system, so that attendance data can be publicly accessible as part of
an open governance initiative.

4. Key factors influencing successful implementation include technology adoption by village
officials, effective training, and infrastructure readiness. To overcome these constraints, a
comprehensive needs analysis should be conducted prior to implementation, followed by a
targeted training program and ongoing technical support. In addition, involving village officials
in the planning and testing stages of the system will increase their sense of ownership and
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familiarity with the application, which can reduce barriers to implementation and ensure
smoother implementation.

5. Real-time monitoring and reporting, the solution involves incorporating technologies such as
GPS and geotagging in the Android application to record the location of village officials during
attendance marking. This ensures that the recorded attendance is valid and aligned with the
designated location. Additionally, a web-based dashboard or mobile application for monitoring
attendance will allow village leaders to access data in real time, facilitating quick decision-
making and efficient governance.

The implementation of an Android-based attendance system in village government has great potential
in improving attendance data management, increasing transparency, and increasing community participation.
The proposed solutions to overcome infrastructure and human resource challenges are critical to ensuring the
success of the system. If implemented properly, an Android-based attendance system can foster a more efficient,
accountable, and transparent governance structure at the village level.

1.5. Value Of Renewal

he adoption of Android-based mobile technology for managing attendance in village governments
represents a significant innovation in the field of public administration, particularly in rural settings. While
traditional attendance systems, both manual and digital, have been widely implemented, the integration of
Android technology offers unique advantages that have not been fully explored in previous research. The value
of this renewal lies in the following key contributions:

1. Enhancing Accessibility and Inclusivity in Rural Areas: One of the primary challenges in rural
governance is the limited infrastructure and access to advanced technology. By leveraging Android,
a platform that is accessible and widely used on low-cost smartphones, this study presents a solution
that ensures the system can be deployed in remote areas with minimal technological prerequisites.
This contributes to bridging the digital divide and fostering more inclusive participation in
governance.

2. Real-Time Attendance Monitoring and Data Synchronization: Traditional systems often struggle
with real-time data management and synchronization, leading to delays in reporting and potential
inaccuracies. This case study demonstrates how Android-based solutions can overcome these
challenges by integrating real-time synchronization and cloud-based data storage. These features
improve the accuracy and timeliness of attendance records, enabling faster decision-making and
enhancing accountability within village governance.

3. Scalability and Replicability for Broader Public Administration: The research demonstrates the
scalability of the Android-based attendance system, showcasing its applicability not only at the village
level but also in broader governmental contexts. The simplicity and affordability of the technology
make it a viable model for scaling to other rural or underserved regions, contributing to the broader
adoption of mobile solutions in public administration worldwide. This renewal offers a replicable
framework for similar applications across diverse administrative levels and geographic areas.

4. Improved Transparency and Public Participation: Unlike traditional attendance systems, the
proposed Android-based solution incorporates features that enhance transparency and public
participation. By allowing real-time access to attendance data, both government officials and the
public can monitor the attendance of village officials, ensuring greater transparency in governance.
This open data approach encourages public engagement and fosters a stronger sense of
accountability in village officials.

5. Integration of Offline Capabilities in Challenging Environments: A notable innovation presented
in this study is the offline functionality of the Android application. Given that many rural areas face
intermittent internet connectivity, the system allows village officials to record attendance even without
an internet connection, syncing data once a stable connection is available. This feature ensures
uninterrupted operation, contributing to the robustness and reliability of the system in challenging
environments.

In summary, this research adds significant value by introducing a cost-effective, scalable, and reliable solution
to attendance management in village governance, leveraging the power of Android technology. By addressing
specific challenges faced by rural areas and providing a model that can be easily replicated, this study
contributes to the advancement of digital governance, particularly in resource-constrained environments.

2. METHOD

2.1. Research Design

This research design uses a case study approach with a focus on the application of Android technology
in an online attendance system for village officials. This study aims to evaluate the effectiveness and efficiency
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of an Android-based attendance system in the context of village administration. Figure 1. Is a research design
consisting of several stages.Desain Penelitian

Identifikasi

Analisis Data [ Desain Sistem I |mplementasi Evaluasi

Masalah

Figure 1 Research Design.

The problem identification stage aims to identify the needs and problems faced in the current
attendance system in the village. Continued system design aims to design an Android-based attendance system
that meets the identification needs. The next step is implementation to develop and implement an Android-
based attendance application. The next step is evaluation to test and evaluate system performance based on
efficiency and effectiveness criteria. And the next step is data analysis to analyze test result data to draw
conclusions about system performance.

This research procedure involves several main steps that are clearly structured. First, the initial data
collection stage begins with identifying needs, namely collecting information related to problems and needs of
the attendance system through interviews with village officials and potential users. Furthermore, a needs
analysis is carried out to determine the features needed in the attendance system based on the data obtained.
The next stage is system design and development. At the design stage, the system architecture is created
including the user interface, database, and application workflow, with steps such as determining the features
of the attendance system, designing the user interface, and designing the database. At the development stage,
the application is developed using the Android platform, with feature integration such as GPS for location
tracking and a database system for data storage. This process is followed by system testing, which includes
functional testing to ensure all features are functioning as per specifications, and performance testing to
measure system response time and efficiency under high usage conditions. The final stage is data collection
and analysis; functional and performance test data are collected through surveys and interviews with users,
then analyzed to evaluate system performance based on efficiency, data accuracy, and user satisfaction using
statistical methods.

2.2. Testing and Data Collection

Functional testing is conducted using black-box testing techniques, which assess the application's
features without considering its internal structure. This ensures that the application functions according to the
expected design. Equivalence partitioning and boundary value analysis are employed to systematically verify
different input conditions and their expected outputs. Performance testing is carried out using load testing and
stress testing to measure the application's response time under varying load conditions. The response time,
throughput, and resource utilization metrics are analyzed using JMeter and LoadRunner to evaluate system
performance and identify bottlenecks. To assess system stability under extreme conditions, stress testing is
conducted, where the application is tested beyond its normal load capacity. This test helps determine the
system's failure points and its ability to recover after failure. Statistical analysis techniques such as mean
response time comparison, standard deviation calculations, and hypothesis testing (t-tests or ANOVA) are
applied to interpret performance variations. Data collection includes both quantitative and qualitative
approaches. Quantitative data is gathered from system logs and automated test reports, measuring parameters
such as average response time, CPU and memory usage, and error rates. These metrics are analyzed using
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descriptive statistics, regression analysis, and correlation tests to establish performance trends and
relationships between variables. On the qualitative side, user experience is evaluated through survey
questionnaires and structured interviews. Responses are analyzed using sentiment analysis and thematic
coding techniques, with tools like NVivo or Python’s Natural Language Toolkit (NLTK), to identify recurring
patterns in user feedback regarding usability and satisfaction. This research method provides a comprehensive
evaluation of the application of Android technology in the attendance system for village devices, ensuring that
it meets the efficiency and effectiveness requirements. The statistical analysis and performance evaluation
contribute to the development of an optimized system that aligns with village administration needs and
enhances operational efficiency.

3. RESULTS AND DISCUSSION
3.1. System Design

3.1.1. Use Case Diagram

To design the Village Apparatus Online Attendance System application using use cases, we can
describe the application functionality from the user perspective and the interaction between actors and the
system as in Figure 2.

e e e
() () ()
\/ \/ \/

T i

A A A

Aﬂmin

ystem Village Offcal

(‘:"-I\-#IarkAttendancé-":‘) .‘:"'-ViewAtlendance Status ) (‘:"Login to System“":‘) (:""Loqoutfrom Systerﬁ"‘:) (‘:""Generate Reports'"':‘) (\:‘"i@‘lanage Users"”::)

Figure 2 use case

This use case diagram illustrates an online attendance system for village officials with two main
actors, namely Village Officials and Admins, as well as a system that supports automated processes. Village
Officials can perform several actions, such as marking attendance, viewing attendance status, and logging in
and out of the system. While Admins have a role to manage users, generate reports, and manage logins and
logout. The system functions to record attendance and provide attendance status information automatically.
This system is designed to improve the efficiency of managing village official attendance by utilizing Android-
based technology, which allows this process to be carried out online and practically.

3.1.2.  Activity Diagram

This activity diagram illustrates the workflow of the online attendance system involving two main
actors, namely Village Apparatus (village officials) and Village Admin, in Figure 3 shows managing and
recording attendance digitally.
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Figure 3 Activity Diagram

Figure 3. This activity diagram illustrates the workflow of the online attendance system for Village
Officials and Village Admins. Village officials start by logging in to the system using valid credentials, after
which they can access the dashboard, mark their attendance by recording the location and timestamp, and
then submit the attendance data. They can also view the attendance history and exit the system. Village admins
log in with valid credentials, access the management dashboard, manage village official data, and view the
attendance report before exiting. If the credentials entered are invalid, the system displays an error message
and the activity stops. This diagram illustrates the main processes followed by both actors, namely village
officials and village admins, in using the system.

3.1.3.  Sequence Diagram

This sequence diagram illustrates the interaction flow between village officials and admins in the
attendance system, which involves the login process, credential validation, attendance recording, and data and
report management by the admin, with the database as the information storage center that supports both
processes, as shown in Figure 4.
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Figure 4 Sequence Diagram

Figure 4. This sequence diagram illustrates two main processes in the village official attendance
system: Official Attendance Process and Admin Data Management Process. In the attendance process, village
officials (Village Apparatus) first log in using their credentials, which are then validated by the system against
the database. Once the credentials are valid, the official can mark his/her attendance through the Android
system, which records the location and time, and stores them in the database. The system then confirms the
storage of the attendance data and displays a confirmation message before the official logs out. Meanwhile, in
the data management process, the admin logs in to the system with validated credentials, then accesses the
admin dashboard to manage the official data, including adding, editing, or deleting official data, as well as
viewing attendance reports retrieved from the database. After that, the admin logs out and the login screen
reappears. The database serves as persistent storage that interacts with the system to store or retrieve data as
needed.
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3.1.4.  Class Diagram

Figure 5. Class Diagram representing the Online Attendance System for Village Officials, showing
the main classes, attributes, methods, and relationships that are part of the system.
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Figure 5 Class Diagram

Figure 5. This class diagram illustrates the structure of an online attendance system for village
officials. The main classes in this system consist of AparaturDesa, AdminDesa, AttendanceSystem, Attendance,
AttendanceReport, and Pengguna. AparaturDesa represents village officials who can log in, mark attendance,
and view their attendance history, while AdminDesa manages official data and views attendance reports. Both
of these classes inherit the User class, which provides common attributes such as id, username, password, and
role. AttendanceSystem is the main system that manages login, attendance recording, and report generation,
and has a composition relationship with Attendance and AttendanceReport, which store and manage
attendance data and reports. Attendance contains individual attendance records with information such as
location, time, and date, while AttendanceReport generates reports based on attendance data. In terms of
relationships, AttendanceSystem manages multiple User objects of both village officials and admins, which
enable attendance management and reports. By using the concept of inheritance and composition, this system
ensures integration between user authentication, attendance recording, and report generation functions into
one coherent whole.

3.2. Implementasi

The Android-based online attendance system for village officials has been proven to increase
efficiency and accuracy in recording attendance. With the use of technology, the attendance process that was
previously done manually can now be done faster, more precisely, and more easily accessed. This system also
helps monitor the presence of village officials more transparently and reduces the potential for misuse of
attendance data. In the future, this system can be further developed by adding other features such as integration
with the salary system or performance evaluation.

3.3. Evaluasi

Android-based online attendance system has been successfully implemented in the village apparatus
environment. This system has proven to provide many benefits, especially in terms of time efficiency, accuracy
of attendance data, and ease of supervision. However, there are several challenges related to technological
infrastructure and employee adaptation to new technology. Recommendations for further development are:

« Improvement of Technological Infrastructure: Improve access and quality of internet networks in
villages with limited signal to ensure the smooth running of the attendance system.
« Advanced Training: Provide advanced training to village employees to become more accustomed to
using applications and digital technology in general.
+  System Maintenance and Updates: The system needs to be updated regularly to address potential
technical issues and improve application functionality.
With further improvements and development, this online attendance system has the potential to become an
efficient and effective long-term solution for village officials.
3.4. Data Analysis

Based on the data analysis conducted, the implementation of an Android-based online attendance
system for village officials showed positive results in increasing the efficiency, accuracy, and transparency of
the attendance process. However, there are several challenges related to technological infrastructure and
technology adoption by older employees. With further improvements and developments, this online attendance
system can provide long-term benefits for village officials, as well as improve performance and accountability
in the village government environment.

4. CONCLUSION
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Implementation of an Android-based online attendance system for village officials, demonstrating its
potential to improve administrative efficiency and accuracy. This case study reveals that the system
significantly improves attendance tracking, reduces administrative burden, and offers an easy-to-use interface
for village personnel. Furthermore, the integration of Android technology has proven to be cost-effective and
scalable, making it an ideal solution for rural administration. Future research can focus on expanding the
system’s features, such as real-time reporting and integration with other government databases, to further
optimize its effectiveness in village governance.
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