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Introduction  

The rapid development of information technology has encouraged government institutions to improve 

administrative processes and public service quality through digital transformation. Information systems have become 

important tools for supporting data processing, information management, and decision-making processes in various 

sectors, including village administration [1], [2]. As the government institution closest to the community, village 

offices are responsible for managing various administrative activities, such as population records, correspondence, 

social assistance data, village development information, and public services. Therefore, an effective and well-

organized administrative system is required to ensure that services can be delivered accurately, efficiently, and 

transparently [3], [4].  

Despite the increasing adoption of information technology in public administration, many village offices still rely 

on manual data management practices, including paper-based records and physical archives. This condition often 

results in slow data retrieval, recording errors, document loss, and inefficient reporting processes because 

administrative data are not integrated into a centralized system [5], [6], [7]. In addition, manual administrative 

processes may reduce service quality and increase the workload of village officers, particularly when handling large 

amounts of population and correspondence data [8], [9]. Consequently, the implementation of a web-based 

information system is considered an appropriate solution to improve administrative efficiency and support digital 

public services [10], [11].  

Based on observations and interviews conducted at the Banuayu Village Head Office, several administrative 

activities were still managed manually using spreadsheet files and physical document archives. Population records, 

family card data, correspondence documents, and statistical reports were stored separately, making data retrieval and 

document tracking difficult. Village officers reported that searching for administrative records often required checking 

multiple files and archives, while citizens were required to visit the village office directly to obtain information 

regarding administrative procedures and document requirements. These conditions indicate that administrative data 
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Village administration services often encounter challenges related to fragmented data management, manual administrative 

processes, and limited public access to information. These issues can reduce administrative efficiency and hinder the delivery of 

public services. This study aims to develop a web-based village administration information system integrated with an Artificial 

Intelligence (AI) chatbot to support administrative management and public information services in Banuayu Village. The system 

was developed using a structured software development process consisting of problem identification, literature study, data 

collection, requirement analysis, system design, implementation, and testing. The developed system integrates employee 

management, population administration, family card management, correspondence services, statistical reporting, and AI-based 

information services within a centralized platform supported by a shared database and API-based chatbot integration. System 

evaluation was conducted using the Black Box Testing method to verify functional requirements. The testing results showed that 

all evaluated modules, including login authentication, population data management, family card administration, correspondence 

services, statistical reporting, and AI chatbot functionality, operated successfully according to their expected specifications, 

achieving a 100% success rate across all test scenarios. The integration of administrative management modules and AI-assisted 

information services improves information accessibility and supports village digital transformation. However, the evaluation was 

limited to functional testing and did not include performance testing, load testing, chatbot response accuracy assessment, or user 

acceptance evaluation. Future studies may incorporate these evaluation methods to further assess system scalability, chatbot 

effectiveness, and user satisfaction. 
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management and information services were not yet integrated into a centralized digital platform, resulting in 

inefficiencies in administrative service delivery. 

Based on interviews with village officers, searching for population records or correspondence documents often 

required checking multiple spreadsheet files and physical archives. The retrieval process could take approximately 

10–15 minutes for a single document request, particularly when historical records were involved. In addition, 

administrative data were maintained in separate files without database integration, increasing the risk of duplicate 

records and inconsistencies across administrative documents. These findings indicate the need for an integrated 

information system capable of centralizing administrative data and improving service efficiency. 

Several previous studies have investigated the implementation of web-based information systems to improve 

village administration and public services. Lamada et al. developed a web-based population information system that 

digitalized resident administration, family card management, population circulation records, and correspondence 

services, resulting in more effective administrative management compared to conventional paper-based procedures 

[12]. Karmila and Siregar proposed a web-based population data management system to overcome delays in data 

processing, information retrieval, and report generation caused by manual record keeping [13]. Their study 

demonstrated that computerized population administration can improve data accuracy and service effectiveness [13].  

In the area of correspondence services, Fitri et al. implemented a web-based administrative correspondence 

information system that improved service efficiency, reduced administrative errors, and accelerated document 

processing compared with manual procedures [14]. The study reported that digital correspondence management was 

able to reduce processing time by approximately 70–80% while improving transparency and user satisfaction [14]. 

Similarly, Bulu et al. developed a web-based public service information system that integrated service requests, 

application tracking, public information dissemination, and administrative data management [15]. The developed 

system improved accessibility, transparency, and responsiveness of village public services [15].  

Other studies have also emphasized the importance of digital transformation in village administration. Village 

information systems contribute to improving administrative governance, data accessibility, and service effectiveness 

through the utilization of information technology [11]. Population administration systems have been proven to 

facilitate demographic data management and improve the accuracy of population records [6], [7], [8]. In addition, 

correspondence information systems can simplify document management processes, improve archiving mechanisms, 

and support faster public service delivery [5], [8]. These findings indicate that web-based information systems play 

an important role in supporting village digitalization and improving public service quality [9], [10], [16].  

Although previous studies successfully demonstrated the benefits of digitalizing population administration, 

correspondence services, and public information management, most systems were developed to address specific 

administrative functions separately [5], [6], [7], [8], [13] . Population management systems mainly focused on 

demographic data administration [6], [7], [13], whereas correspondence systems concentrated on document processing 

and tracking [5], [8], [14]. Public service systems generally emphasized information dissemination and service 

requests [10], [15]. Consequently, the integration of multiple administrative modules within a unified platform remains 

limited.  

Furthermore, recent studies have shown that artificial intelligence (AI)-based chatbots can improve information 

accessibility, automate responses to user inquiries, and support digital public services [17], [18]. AI chatbots have 

been successfully implemented in various service environments to provide real-time information, reduce 

administrative workload, and enhance user satisfaction [17], [18]. However, existing chatbot implementations are 

generally deployed as standalone information services and are not directly integrated with village administrative 

databases or operational service modules [17], [18].  

Existing studies primarily focused on individual administrative functions such as population management, 

correspondence services, or public information dissemination [5], [10], [13], [14], [15]. Furthermore, chatbot-based 

systems were generally implemented as standalone information services without direct integration with village 

administrative databases [17], [18]. Consequently, administrative data management and information services 

remained separated across different platforms, limiting data consistency and service efficiency. In contrast, this study 

proposes a centralized architecture that integrates population administration, family card management, 

correspondence services, statistical reporting, and AI chatbot services within a single web-based platform. All 

administrative modules utilize a shared MySQL database, while the chatbot is integrated through an API to provide 

information services based on administrative data. Therefore, this study develops a web-based village administration 

information system with an AI chatbot feature for Banuayu Village. 

To address this research gap, this study proposes the development of a web-based village administration 

information system integrated with an AI chatbot feature at the Banuayu Village Head Office. The proposed system 

is designed to manage population data, family card data, correspondence data, village development data, and village 

officer attendance while providing interactive information services through an AI chatbot.  

This research employs observation, interviews, literature studies, system design, implementation, and Black Box 

Testing as the main research stages. The system is developed using HTML, CSS, JavaScript, PHP, and MySQL, while 

API integration is utilized to support chatbot functionality. The main contribution of this study is the development of 

an integrated village administration information system that combines administrative data management and AI-based 
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information services within a single web platform. The proposed system manages employee data, population data, 

family card data, correspondence services, statistical information, and AI chatbot services. 

Method  

A. Research Framework 

This study employed a system development approach to design and implement a web-based village administration 

information system integrated with an AI chatbot feature. The research was conducted at the Banuayu Village Head 

Office and followed several stages, namely problem identification, literature study, data collection, system analysis, 

system design, system implementation, and system testing. The research framework is illustrated in Figure 1. 

 
Figure 1. Research Framework 

Figure 1 illustrates the research framework used in this study. The research began with problem identification and 

literature study to understand the challenges in village administration services. Data were then collected through 

observation, interviews, and documentation at the Banuayu Village Head Office. The collected data were processed 

and analyzed to identify functional and non-functional system requirements. The analysis results were subsequently 

transformed into system models, including use case diagrams, entity relationship diagrams, and user interface designs. 

Finally, the developed models were implemented as a web-based village administration information system integrated 

with an AI chatbot feature and evaluated using Black Box Testing. 

B. Problem Identification 

The problem identification stage was conducted to analyze the existing administrative processes at the Banuayu 

Village Head Office. Based on field observations, administrative activities such as population registration, family card 

management, correspondence services, and public information dissemination were still performed manually using 

paper-based records and spreadsheet documents. This condition often resulted in data redundancy, difficulties in 

document retrieval, and delays in administrative service delivery. In addition, citizens frequently needed to visit the 

village office directly to obtain information regarding administrative requirements and service procedures. Such 

limitations reduced service efficiency and increased the workload of village officers. Therefore, an integrated web-

based information system equipped with an AI chatbot feature was proposed to improve administrative effectiveness, 

facilitate information access, and support digital public service transformation. 

C. Literature Study 

A literature study was conducted to review previous research related to village information systems, web-based 

public services, chatbot technology, and artificial intelligence implementation in government environments. This stage 

aimed to identify research gaps and establish the theoretical foundation for the proposed system. Previous studies have 

reported that village information systems can improve administrative efficiency and service quality through the 

digitalization of administrative processes [19]. Furthermore, artificial intelligence and chatbot technologies have 

increasingly been utilized to facilitate communication between citizens and government institutions and improve 

information accessibility in public services [20], [21]. 

In addition, recent research highlights that chatbot systems are evolving into intelligent service platforms capable 

of supporting more sophisticated user interactions and decision-support functions. Such developments indicate the 

growing importance of conversational artificial intelligence in modern public service environments [22], [23]. 
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D. Data Collection 

Data collection was carried out through observation, interviews, and documentation studies. Observation was 

conducted to understand existing administrative workflows and identify operational challenges within the village 

office. Interviews were performed with village officers to obtain information regarding administrative procedures, 

system requirements, and service constraints. The interview participants consisted of village administrative officers 

and staff responsible for population administration, correspondence services, and public service activities. 

Documentation studies were conducted by reviewing administrative records and documents used in daily village 

administration activities. 

The collected data were processed through requirement analysis to identify functional and non-functional system 

requirements. The identified requirements were then transformed into system models, including use case diagrams, 

entity relationship diagrams (ERD), and user interface prototypes, which served as the basis for system 

implementation and testing. 

E. System Analysis and Design 

The system analysis stage focused on identifying functional and non-functional requirements based on the 

collected data. Functional requirements included population data management, family card management, 

correspondence services, statistical reporting, employee attendance management, and AI chatbot services. Based on 

these requirements, the system architecture, use case diagram, and database structure were designed to support system 

implementation.  

The system was designed to integrate administrative management functions and information services within a 

centralized platform. The analysis process identified three primary user roles, namely administrators, village officers, 

and citizens. Administrators are responsible for managing system data and user access, village officers handle 

administrative operations and service management, while citizens can access public information and administrative 

services through the website. These requirements were used as the basis for designing the use case diagram and 

database structure. This design enables village officers to manage administrative data efficiently while providing 

citizens with easier access to public information and village services. 

The use case diagram illustrates interactions between users and the proposed system. Three actors are involved in 

the system, namely administrators, village officers, and citizens. The diagram presents the main functionalities 

provided by the system, including population information access, family card management, correspondence services, 

statistical information management, and authentication functions. These functionalities support the administrative 

processes and information services provided through the village administration information system. 

 
Figure 2. Use Case Diagram 

The database structure was designed using an Entity Relationship Diagram (ERD), as shown in Fig. 3. The ERD 

was developed to represent the database structure of the proposed system and defines relationships among major 

entities, including employee, population, family card, correspondence, and statistics data. This design ensures data 

consistency and supports efficient storage, retrieval, and management of village administrative information. 
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Figure 3. Entity Relationship Diagram (ERD) 

F. System Implementation 

The system was implemented as a web-based application using HTML, CSS, JavaScript, PHP, and MySQL. 

Administrative modules were integrated into a centralized platform to facilitate data management and service delivery. 

In addition, an AI chatbot feature was integrated through an Application Programming Interface (API) to provide 

information regarding village administration procedures, required documents, and public services.  

The chatbot module receives user queries through the web interface and processes them using API-based 

integration. The generated responses are returned to users in real time, enabling citizens to obtain administrative 

information quickly and efficiently. The integration of chatbot technology was intended to improve information 

accessibility and support digital public service transformation. Previous studies have shown that AI-guided chatbots 

can enhance communication between citizens and government institutions by providing faster and more accessible 

information services [20]. 

G. System Testing 

The developed system was evaluated using the Black Box Testing method. This testing approach was selected 

because it focuses on verifying system functionality based on user requirements without examining the internal source 

code structure. Black Box Testing was conducted on all major modules of the system, including login authentication, 

population data management, family card management, correspondence management, statistical information services, 

and AI chatbot functionality.  

Each test scenario was designed to validate whether the system produced the expected output for a given input and 

user action. The testing process involved executing predefined functional scenarios and comparing the actual system 

behavior with the expected results. The objective of this testing stage was to ensure that all implemented features 

operated correctly, supported administrative processes effectively, and met the specified functional requirements. 

Results and Discussion  

A. System Implementation 

The proposed village administration information system was successfully implemented as a web-based platform 

to support administrative management and public information services at the Banuayu Village Head Office. The 

system integrates several administrative modules, including population data management, family card management, 

correspondence services, statistical information management, employee attendance, and an AI chatbot feature. By 

integrating these modules into a single platform, the system provides centralized data management and facilitates 

efficient access to administrative information for both village officers and citizens.  

The implementation process focused on supporting administrative management, reducing manual data processing, 

and enhancing public access to village services. The system was developed using HTML, CSS, JavaScript, PHP, and 

MySQL, while the AI chatbot feature was integrated through an Application Programming Interface (API) to provide 

interactive information services. The following figures illustrate the main interfaces and functionalities of the 

developed system, including the homepage, administrative modules, statistical information dashboard, and chatbot-

based information services. 
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Figure 4. Homepage Interface, AI Chatbot Interaction, and Population Data Management 

Figure 4 presents three main components of the proposed village administration information system, namely the 

homepage interface, AI chatbot interaction, and population data management module. The homepage serves as the 

main entry point for citizens to access village information, public services, statistical data, and administrative resources 

through a centralized web platform.  

The AI chatbot module enables citizens to obtain administrative information through natural language 

conversations. Users can ask questions related to population administration, correspondence services, administrative 

requirements, and village service procedures. The chatbot processes user queries through API-based integration and 

generates responses in real time, thereby improving information accessibility and reducing repetitive inquiries handled 

by village officers.  

The population data management module supports Create, Read, Update, and Delete (CRUD) operations for 

resident records. Authorized users can add, update, search, and manage demographic information efficiently through 

a centralized database. The integration of these three components demonstrates how the proposed system combines 

information dissemination, intelligent information services, and population administration within a single web-based 

platform. 

  

Figure 5. Correspondence Management and Statistical Information 

Figure 5 presents the correspondence management module and statistical information dashboard. The 

correspondence module enables village officers to manage administrative correspondence through Create, Read, 

Update, and Delete (CRUD) operations. Users can submit requests, monitor application status, and access 

correspondence information efficiently. The system stores correspondence data such as letter type, applicant 

information, submission date, and processing status in a centralized database.  

The statistical information dashboard automatically generates demographic summaries based on population and 

family card data stored in the system database. Statistical information is visualized through charts and numerical 

indicators, including population totals and gender distribution. This functionality assists village officers in monitoring 

demographic conditions and preparing administrative reports more efficiently.  

The integration of correspondence management and statistical reporting supports administrative transparency, 

improves information accessibility, and facilitates data-driven decision making within the village administration 

environment. 
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B. System Testing Results 

Table 1. Black Box Testing Results 

Module Test Scenario Expected Result Actual Result Status 

Login  Input valid username and 

password 

User successfully logged in As expected Pass 

Population Data  Add new resident data Data saved and displayed in the list As expected Pass 

Population Data Search resident by name/NIK Data shown according to search 

keyword 

As expected Pass 

Family Card  Add new family card data Data saved and displayed in the list As expected Pass 

Family Card Edit Family card data Data updated successfully As expected Pass 

Correspondence  Submit letter request Request saved with "In Process" 

status 

As expected Pass 

Correspondence View request details Request detail displayed correctly As expected Pass 

Statistics  Display statistics by year Statistics and charts displayed 

correctly 

As expected Pass 

AI Chatbot  Ask information about services Chatbot provides response 

according to the requested 

information 

As expected Pass 

Based on Table 1, all tested functions operated as expected. The system successfully handled user authentication, 

population data management, family card administration, correspondence services, statistical information 

presentation, and AI chatbot interactions. The Black Box Testing results indicate that all functional requirements were 

implemented correctly without critical errors. Therefore, the developed system is considered capable of supporting 

digital village administration services and information delivery in Banuayu Village. 

The testing results indicate that the developed system achieved a 100% success rate across all evaluated test 

scenarios. All modules, including login authentication, population data management, family card management, 

correspondence services, statistical reporting, and AI chatbot functionality, produced outputs that matched the 

expected results. No functional errors, data processing failures, or system crashes were identified during testing. The 

successful execution of all test scenarios demonstrates that the proposed system satisfies the specified functional 

requirements and is capable of supporting village administrative operations effectively. 

Although all functional test scenarios were successfully completed, the evaluation conducted in this study was 

limited to Black Box Testing. Performance testing, load testing under multiple concurrent users, and user acceptance 

testing were not performed. Therefore, the current evaluation only confirms the functional correctness of the 

developed system and does not yet measure scalability, system performance under high traffic conditions, or user 

satisfaction. 

The implementation results indicate that the proposed system successfully integrates multiple village 

administrative services into a single web-based platform. The developed modules support employee management, 

population data management, family card management, correspondence services, statistical reporting, and public 

information dissemination. The integration of these administrative functions facilitates administrative data 

management and supports the digitalization of village administrative services. Similar findings have been reported in 

previous studies that highlighted the effectiveness of web-based village information systems in improving 

administrative efficiency and public service quality [5], [6], [18].  

Compared with previous village administration systems, the proposed system introduces an AI chatbot feature as 

an additional information service component. While previous studies mainly focused on administrative data 

management and information dissemination through websites, the developed system combines administrative services 

and intelligent information delivery within a single platform. This integration enables citizens to obtain information 

regarding administrative procedures and village services through interactive conversations, thereby improving 

information accessibility and supporting digital public service transformation [17], [18], [20].  

These findings confirm that the proposed system addresses the identified research gap by integrating population 

administration, family card management, correspondence services, statistical reporting, and AI chatbot services within 

a single platform connected through a shared database and API-based communication mechanism. This integrated 

approach extends previous studies that primarily focused on separate administrative functions or standalone chatbot 

services [5], [10], [13], [14], [15], [17], [18]. 

The implementation of the proposed system also reflects broader trends in information system development, where 

service quality and user satisfaction are considered important indicators of system success. According to the 

Information Systems Success Model, the effectiveness of an information system can be evaluated through dimensions 

such as system quality, information quality, service quality, user satisfaction, and net benefits [24]. 

Overall, the developed system contributes to village digital transformation by improving data organization, 

facilitating information retrieval, increasing administrative transparency, and enhancing community access to public 

services. The integration of administrative management modules and AI-based information services represents the 
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main contribution of this study. However, the evaluation was limited to functional testing using the Black Box Testing 

method. Future studies may incorporate user satisfaction assessment, chatbot effectiveness evaluation, and more 

advanced natural language processing techniques to improve chatbot accuracy, contextual understanding, and service 

quality. Previous studies have highlighted the growing role of AI-powered conversational systems in public 

administration and emphasized the importance of citizen acceptance in the successful adoption of AI-based public 

services [25], [26]. Further evaluation may also examine the contribution of AI-assisted village information systems 

to Smart Village development and public service quality improvement [27], [28]. 

Conclusion  

This study aimed to develop a web-based village administration information system integrated with an AI chatbot 

feature to support administrative management and public information services. The developed system successfully 

integrates employee management, population data management, family card management, correspondence services, 

statistical information modules, and AI-based information services within a single platform.  

The implementation results demonstrate that the system has the potential to improve administrative efficiency by 

providing centralized data management, facilitating information retrieval, reducing data redundancy, and supporting 

more effective public service delivery. The AI chatbot feature enables citizens to obtain administrative information 

through interactive conversations, thereby improving information accessibility and reducing repetitive inquiries 

directed to village officers. Furthermore, the Black Box Testing results confirmed that all implemented modules 

operated according to their expected functionality and successfully met the specified system requirements.  

The developed system contributes to village digital transformation by integrating administrative management and 

intelligent information services into a unified web-based platform. However, this study was limited to functional 

evaluation using the Black Box Testing method and did not assess usability or user satisfaction aspects. Performance 

testing, load testing under multiple concurrent users, and user acceptance evaluation were not included in the current 

study. Therefore, future research may incorporate usability testing, user satisfaction analysis, and more advanced 

natural language processing techniques to improve chatbot accuracy, contextual understanding, and overall service 

quality. 
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