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Abstract:	Software development is among the most powerful needs in every 
organization and industry in the current generation. It is used to help the functionality 
of their system by using the software development guide named Software 
Development Life Cycle (SDLC). Various system developments have been conducted, 
including developing a public complaint service system. This research applies 
extreme programming (XP) and User-Centered Design (UCD) development methods 
to develop the geographic information system for the Badan Narkotika Nasional 
(BNN) Kediri City complaint service. These development methods are expected to 
meet user expectations. Also, it can reduce the time required to develop products 
with results that will be shown by conducting usability testing and validity tests. This 
research applied extreme programming and user-centered design development 
methods, both quantitative and qualitative for user testing. The application was 
successfully developed using XP and UCD development methods. The Kediri City BNN 
complaint service application was successfully developed in several stages: planning, 
implementing the design, and program code, followed by the evaluation stage. In the 
evaluation stage, usability testing results on the geotagging mobile application of the 
Kediri City BNN complaint service obtained a total score of 92.75% with a very good 
interpretation, and the validation testing results obtained a value of 100%. Applying 
extreme programming and user-centered design as a development method produces 
high usability testing and user experience because, in the development stage, it 
prioritizes interactions and user opinions.
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1.	Introduction
Innovation technology is crucial in government today, as it significantly impacts public 
administration and services (Bannister & Grönlund, 2017; Ouerghi, 2014; Sudrajat & 
Andhika, 2021). Government agencies reinvent themselves to meet citizens’ needs and 
provide efficient, transparent services. Technology has the potential to simplify tasks, 
automate processes, and improve productivity, ultimately enhancing people’s quality 
(Méndez-Sánchez, 2023). Technology-driven disruption is reshaping professional lives, 
necessitating the development of new skills and rethinking government structures 
to better serve constituents (Agarwal, 2018). Governments should consider specific 
technological characteristics when formulating innovation policies, considering the 
discrete or cumulative nature of technological development and network effects 
in the market (Dolfsma & Seo, 2013). Software development plays a crucial role in 
the modernization and efficiency of government operations. It enables government 
agencies to meet the needs and aspirations of citizens by providing better and more 
efficient services, as well as being more open and transparent (Ouerghi, 2014).

In the current generation, software development is one of the most powerful needs 
in every organization and industry; it is used to help the functionality of their system 
by using the software development guide named Software Development Life Cycle 
(SDLC). SDLC is a guide to developing software with several stages: planning, analysis, 
design, and implementation. SDLC is a formalized software system development 
process through successive phases, from requirements gathering and analysis to 
design, coding, testing, deployment, and monitoring (Zorzetti et al., 2022). There are 
several popular SDLC models, namely the waterfall and agile models. However, the 
waterfall method itself is classified as a traditional method to be used in the current 
era, such as other traditional methods, namely, prototype method, iterative, spiral, 
v-model, and others, where many literature studies confirm the discovery of difficulties 
that arise in traditional methods so that Agile methods appear which are considered 
better than traditional methods. Agile methods, such as Scrum, Kanban, Extreme 
Programming (XP), and others, can reduce the time required to develop products 
available in the market (Serrador & Pinto, 2015). Agile is one of the popular SDLC 
models, where the Extreme Programming (XP) method is one of the branches of the 
Agile development method, which has the advantage that the stages in the software 
development process are simpler so that they become more adaptive and flexible and 
provide alignment to changes in terms of design and features with flexible handling 
(Carolina & Supriyatna, 2019).

Agile innovation in government is important because it allows governments to adapt 
to changes, improve operational flexibility, and enhance customer service (Sandoval-
Almazán et al., 2017; Stephens et al., 2022; Ylinen, 2021). Governments must provide 
efficient and effective communication facilities to support transparency in government 
performance (Budiantoro et al., 2023). The benefits of agile innovation in government 
include (1) Adaptiveness and responsiveness: Agile government enables governments 
to transform and adapt to changes in the world around them, making them more 
responsive to the needs of their constituents (Fitriati & Marsanty, 2023; Stephens et 
al., 2022). (2) Improved operational flexibility: Agile IT management in public sector 
IT departments can help improve operational flexibility, collaboration, and customer 
service despite barriers such as traditional operational structures and resistance to 
change (Ylinen, 2021). (3) Enhanced customer service: Agile development methods 
can help governments develop digital services more effectively and efficiently, leading 
to improved customer service (Sandoval-Almazán et al., 2017).
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However, implementing agile innovation in government also comes with 
challenges: (1) Traditional operational structures: Traditional bureaucratic structures 
in government can hinder the adoption of agile methods, as governments often value 
stability over agility. (2) Resistance to change: Resistance to change is a common 
challenge in implementing agile innovation in government, as it requires a shift in 
mindset and practices (Ylinen, 2021). (3) Organizational, methodological, end-user-
related, technological, and regulatory challenges: Implementing agile methods for 
governmental digital service development can face challenges in various categories, 
including organizational, methodological, end-user-related, technological, and 
regulatory challenges (Kupi & McBride, 2021).

Agile innovation improves government services by enabling governments to 
provide faster and more automated services to the public, facilitating collaboration 
with stakeholders, and increasing responsiveness to changing requirements (Bjørnson 
et al., 2017; Simonofski et al., 2018) . It allows governments to learn from past 
projects and apply those lessons in the future, leading to faster development and 
implementation cycles (Sandoval-Almazán et al., 2017).

Extreme Programming (XP) is an agile software development method that can 
be used for government app development. XP ensures customer satisfaction, better 
software quality, and efficient project management. It is a dynamic model emphasizing 
continuous discussion and integration of new features and ideas (Shrivastava et 
al., 2021). However, implementing agile methods in e-government services can 
face challenges due to the intrinsic characteristics of governments. Agile methods 
can increase responsiveness and collaboration, but practitioners face challenges in 
tailoring them to the specificities of e-government (Simonofski et al., 2018). To address 
the shortage of software engineers, citizen developers with little or no programming 
skills are being encouraged to use no-code platforms for app development. However, 
these platforms lack the flexibility of general-purpose programming languages. A 
multi-paradigm minimalist approach that includes intuitive abstractions could bridge 
the gap between simplicity and expressiveness for citizen developers (Avishahar-Zeira 
& Lorenz, 2023).

System development is not only focused on application goals, diverse features, and 
capabilities in software and hardware, but user involvement should be a top priority in 
system development (Saputri et al., 2017). Agile methods are described as iterative 
and incremental, avoiding standard approaches that emphasize freezing initial designs 
and specifications, fixed project scope, and low customer interaction (Boehm & Turner, 
2003). In designing this application, a method is needed that utilizes user opinions, as 
well as user patterns and behavior, by applying the User Centered Design (UCD) method, 
the most popular method for user interface design (Saffer, 2010). UCD is an approach 
that represents techniques, processes, methods, and procedures for designing usable 
products and systems, considering the user as the center of the process, which has the 
goal of achieving a greater level of usability in software (Aguilar & Zapata, 2017; Llema 
& Vilela-Malabanan, 2019). Usability is one of the factors that determine the quality 
of a system. Usability refers to learnability, efficiency, memorability, error prevention 
ability, and the ability to provide pleasant interaction from a system (Lund, 2001). This 
describes the quality of the User Interface (UI) from the user’s point of view. Various 
studies have adopted many different methods to develop UIs with excellent usability. 
UCD is the most popular method for UI design (Hasani et al., 2020; Sukarsa et al., 
2021).

The integration of XP and UCD system development methods was applied in this 
study to develop a drug complaint service system. Drug abuse affects not only the 
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survival of the abuser but also the future of the nation and state, regardless of social, 
economic, or educational strata. Drug abuse can be caused by many things, such as 
the lack of socialization among the public about drugs and the lack of understanding 
and awareness of the dangers of drug abuse (Kumalasari et al., 2022). Drug abuse can 
be caused by many things, such as the lack of socialization among the public about 
drugs and the lack of understanding and awareness of the dangers of drug abuse 
(Amanda et al., 2017). Community participation in reporting drug abuse information is 
needed. Public complaints are an important element in the successful performance of 
institutions (Sabeni & Setiamandani, 2020). Public complaints in reporting drug abuse 
information are needed to involve the role of the community to record drug abuse acts 
to the relevant agencies for immediate follow-up to reduce drug abuse in an area.

The urgency and relevance of developing technology to handle drug trafficking is 
evident from the increasing use of the dark web and internet-based platforms for illicit 
drug trade (Chawki, 2022; Salouros, 2018). The surge in drug trafficking is facilitated 
by the anonymity of offenders and the diversity of internet-based trading platforms, 
leading to global concerns. Law enforcement agencies are constantly undertaking 
surveillance operations to track and disrupt mass criminals and prevent crime on 
the dark web. However, the closure of major online drug trafficking platforms has 
minimal long-term impact, highlighting the importance of a technologically robust 
intergovernmental regulatory framework (Chawki, 2022). Additionally, remote 
sensing and machine learning technologies have become crucial for detecting and 
identifying drug trafficking operations in remote and rural areas, emphasizing the 
need for technological tools and infrastructure in affected regions (Valles & Romero-
Alva, 2023). Furthermore, the development of an app for anonymous reporting of drug 
trafficking incidents can aid in curbing drug trafficking and supporting the recovery of 
drug-addicted individuals. This proactive approach addresses the root causes of drug 
addiction and helps break the cycle of substance abuse, particularly among vulnerable 
populations (Thamizhselvi et al., 2023). Therefore, the urgency and relevance of 
developing technology to handle drug trafficking can be inferred from the increasing 
sophistication of illicit drug trade and the need for robust technological solutions to 
address this global issue.

Public complaints against drug abuse in Kediri City are currently carried out 
by visiting the BNN Kediri office directly, this is considered inefficient because the 
community cannot make reports directly and requires more time for the reporting 
process. In Zulfa & Pramono (2019), it is said that BNN Kediri’s efforts in tackling 
drug abuse are by conducting socialization in the community, educational institutions, 
and government institutions. In addition, BNN Kediri City also conducts prevention 
programs by holding counseling programs for people who need guidance so as not to 
fall deeper into drug abuse.

Geographic Information Systems (GIS) have become an essential tool in government 
development, impacting decision-making and policy development. Key applications 
of GIS in government development: (1) Acquiring and communicating geographic 
knowledge: GIS is used in social and behavioral sciences as a tool for acquiring and 
communicating geographic knowledge (Goodchild, 2015). (2) Managing, integrating, 
and visualizing spatial datasets: GIS is widely used in local and regional planning 
for managing, integrating, and visualizing spatial datasets (Man, 2020; Maulana & 
Maulana, 2023). (3) Supporting comprehensive study of specific geographic objects: 
GIS applications are developed for the comprehensive study of specific geographic 
objects, such as regions and territories (Yudina et al., 2022).
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Impacts of GIS on government decision-making and policy development include 
(1) Improved efficiency of storing, retrieving, and updating data: GIS improves the 
efficiency of storing, retrieving, and updating natural resource data, benefiting land-
use management agencies (Shultz & MacArthur, 2019). (2) Enhanced decision support: 
GIS facilitates decision support by combining different spatial themes, studying trends 
and patterns, and analyzing spatial data (van Kreveld, 2017). (3) Increased value and 
benefits: Increasing actual GIS usage leads to an increase in GIS value, with efficiency 
and effectiveness benefits being realized (Alrwais et al., 2016).

Nowadays, Global Positioning System (GPS) technology has become a standard 
feature on smartphone devices. One of the implementations of GPS and camera 
technology is geotagging, which is a technology that provides location-based 
information on digital media taken using a smartphone (Supriyanto et al., 2021). The 
combination of camera features that can synergize directly with GPS, commonly called 
geotagging, can add and store GPS data position information, such as latitude and 
longitude, distance, altitude, data accuracy, and place names in the form of metadata 
to various media. Location information can be automatically added to the photo 
metadata, also known as EXIF, so the location can be displayed on a map (Buladaco & 
Ubay, 2020; Varadan & Kumar, 2015). Geotagging is a geographic information system 
widely used in the community (Joshi et al., 2010). By this definition, geotagging can 
be utilized to assist the public in reporting information where the results of the report 
will contain location information related to the report provided, this feature will later 
be provided in the application that will be designed in this study.

Research in government application development is extensive, with a study 
by Murtadho et al. (2018) entering on a road damage reporting app. Achieving an 
88.24% user satisfaction rate, there’s room for improvement by integrating XP and 
UCD Methods. These methodologies promise to elevate user satisfaction and enhance 
the application’s effectiveness.

Based on the explanation above, this research focuses on developing a mobile 
geographic information system geotagging complaint services BNN Kediri based on 
Android with Extreme Programming and User-Centered Design development method. 
Thus, this study aims to develop and test the BNN Kediri City complaint service 
application with XP and UCD system development methods.

2.	Methods
This research focuses on developing a mobile geographic information system geotagging 
complaint services BNN Kediri based on Android with Extreme Programming and User-
Centered Design development methods, and several stages must be passed. In the XP 
method, there are stages of planning, development iteration, acceptance testing, and 
release (Revdiwala & Mittal, 2021; Supriyatna, 2018), in the UCD method, there are 
stages: understand the context of use, specify user requirements, design solutions, 
and evaluate against requirements (Risald et al., 2018; Zimmermann & Grötzbach, 
2007). The implementation of XP and UCD methods is shown in Figure 1.

At the planning stage, there are three steps in analyzing needs: understanding 
the context of use, specifying user requirements, and designing solutions. The 
stage of understanding the context of use is carried out by observing five expert 
respondents, which aims to determine the user’s specific needs for the system to be 
developed. Furthermore, the specifying user requirements stage by analyzing system 
requirements, which include an overview of the application, identification of actors, 
system functional requirements, and system non-functional requirements.
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Overview of the application: the geotagging mobile application of the Kediri City 
BNN complaint service “Halo BNN” aims to facilitate the community in reporting 
drug abuse and other services such as socialization requests, counseling requests, 
and rehabilitation assistance. This application system will be divided into two parts: 
a mobile application that can be used by the public as a reporting party and used by 
the admin to manage report data. The back-end server uses SQLite. Non-functional 
needs in the mobile application geotagging complaint services BNN Kediri City is 
usability, where the application can be operated by users easily and has an interface 
designed as simply as possible so that users can easily understand the flow of using 
the application without requiring guidance.

In the design solutions stage, we implement the ScreenFlow design, as illustrated in 
Figure 2. This design method is used to depict the flow of the Kediri City BNN complaint 
service application interface on a smartphone mobile device. Our application system’s 
wireframe and ScreenFlow are intentionally designed to be user-friendly, aligning with 
the main objectives of this research. Most of the navigation menus are strategically 
placed in the main view, ensuring that accessing specific features of the app does not 
require lengthy or complex steps.

At the development iterations stage, program code implementation and unit tests 
are carried out. Implementation is a stage where the system design is converted into 
a programming language to produce a form of system that can be used by users. The 
implementation of this application uses Android Studio software and uses SQLite to 
store user data. At this stage, prospective users will carry out unit testing. When the 
program and interface have been implemented, they will be shared with prospective 
users for evaluation by conducting a survey. Evaluation is carried out by applying 
usability testing and user experience testing, which is carried out to measure aspects 
of effectiveness, efficiency, user satisfaction, and user experience of the Kediri City 
BNN complaint service application (Laugwitz et al., 2008; Murdiono et al., 2018). The 
application has been usability tested on five expert respondents who can represent 
application users based on the criteria set (Aniesiyah et al., 2018).  As for user 
experience testing, it has been carried out by 30 respondents (Schrepp et al., 2014).

Figure 1.	Implementation Stages of XP 
and UCD
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Figure 2.	ScreenFlow Application
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Testing acceptance has been carried out with validation testing using black-box 
testing. Validation testing aims to test all functional requirements of the system by the 
design requirements obtained previously (Suryn, 2014). The test results will show the 
functional suitability of the system in the tested application with the initial design of 
the application.

In this study, a mixed methods research approach is applied to test statements 
in terms of outcomes and processes (Sugiyono, 2017). The application development 
process utilizes the XP Method, which constitutes the qualitative research phase, 
followed by quantitative research in the UCD Method.

3.	Results and Discussion
This research was conducted to develop a geographic information system for BNN Kediri 
City complaint services by implementing XP and UCD methods in its development. In 
the XP method, the planning stage implements the stages of understanding the context 
of use, specifying user requirements, and designing solutions, which are included in 
the UCD method with the final result of wireframes. Furthermore, the development 
iterations stage, namely the stages carried out in the design, are implemented into a 
mobile-based system. System implementation is done by creating a mobile application 
using Java language with Android Studio and SQLite for the database. For the testing 
stage, implement usability testing, user experience testing, and black-box testing for 
the validation.

3.1.	 Implementation System
The implementation of this system is composed of two parts, namely guests and 
admins, where the guest section is composed of several menus, including visualization 
maps, new reports, and socialization requests. The admin section shows a list of 
reports created by guests, which the admin can then manage. The implementation 
results can be seen below.

Figure 3.	The First Page and Home Page 
of the Application



Development of Geographic Information System for Government With Extreme Programming and User-Centered Design Methods

119

Figure 3 shows the initial display of the Halo BNN application, which displays 
location and camera access permissions on the device used, the display of user options 
in the Halo BNN application, which, if using the application as a guest, will be directly 
redirected to the home page, if using the application as an admin it will be redirected 
to the login page, and the home page display in the Halo BNN application which 
displays the three main menus contained in this application, namely the distribution 
map menu, new reports, and requests for socialization in the Halo BNN application.

Figure 4 shows a display of the distribution map page in the Halo BNN application, 
which displays the distribution of markers and a description of the type of report that 
has been uploaded. This page implements program code that functions to display maps 
and visualization data in the form of markers according to the reports that have been 
uploaded. There is also a new report page in the Halo BNN application that displays a 
report form containing the required data. On this page, geotagging with geocoding is 
implemented using the Google API when taking pictures using a smartphone camera. 
When taking pictures using a camera, the image data is reduced in size, and image 
rotation is carried out according to the orientation of the smartphone. Furthermore, 
the location data in the EXIF image will be read, and location data will be displayed in 
the form of latitude and longitude. Users can directly take pictures and upload reports. 
Furthermore, there is a socialization request page on the Halo BNN application 
which displays the required data form, such as the name and telephone number of 
the socialization request maker, and then there is a choice of socialization audience 
categories, implementation time using a date picker, and implementation location.

Figure 5 shows the admin login page in the Halo BNN application. To see the list of 
reports and manage reports, the admin is required to log in first. Furthermore, there is 
a page that shows the admin can view and manage reports.

Figure 4.	Visualization Map Page and New 
Report Pages
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3.2.	 Usability Testing
After implementing the system, the next step is to test the system with usability testing 
using the USE and UEQ questionnaires. The USE questionnaire was distributed to five 
expert respondents with the same expertise as the application needs in this study, such 
as Mobile Application Lecturers, UI designers, UX Researchers, Kediri City BNN Staff, 
and students who participate in anti-narcotics organizations. The USE questionnaire 
measured effectiveness, efficiency, and user satisfaction with the application. The 
effectiveness and efficiency assessment was carried out by observing five expert 
respondents who aimed to determine the success of the tasks given to respondents 
and determine the time required by users to complete the assigned tasks.

Based on the results of the success rate calculation, the level of effectiveness 
in usability assessment reached 97.5%. Out of 20 total tasks, 19 were successfully 
carried out by expert respondents. Only 1 task was declared partially successful by 
one of the respondents, namely, making a misuse report. The respondent did not get 
an accurate location due to an unstable signal.

Furthermore, the satisfaction aspect assessment is carried out using the USE 
questionnaire, where the USE questionnaire testing index can be declared fulfilled 
if the value of each testing aspect exceeds 60%. Table 1 shows the results of the 
calculation of each parameter in the USE questionnaire.

After calculating the total usability testing on the geotagging mobile application 
of the Kediri City BNN complaint service, 92.75% was obtained with a very good 
interpretation. Since one respondent failed to complete one of the tasks due to an 
unstable signal, no iteration was required at the development stage. So, it can be stated 

Table 1.	 The Result of the USE 
Questionnaire

Parameter Usefulness Ease of Use Ease of Learning Satisfaction

Value 93% 94% 96% 88%

Figure 5.	Admin Pages
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that the mobile application geotagging complaint service BNN Kota Kediri has met the 
criteria of usability testing, is acceptable, and facilitates users in making complaints 
addressed to the agency BNN Kota Kediri.

In addition to using the USE questionnaire for usability testing, user experience 
testing was also carried out using the UEQ questionnaire, which was distributed to 30 
respondents. The UEQ questionnaire aims to assess the user experience of the mobile 
geotagging geographic information system of the BNN Kediri complaint services. The 
UEQ questionnaire consists of 26 statement items representing six scales namely 
Attractiveness, Clarity, Efficiency, Dependability, Stimulation, and Novelty.

Table 2 and Figure 6 show the average value of each scale of the UEQ questionnaire. 
It is found that the results of the highest average value are on the clarity scale with 
an average value of 1.90, which shows how easy. The users use the application 
attractiveness scale with an average value of 1.76, which indicates that the application 
has a good level of attractiveness so that users feel happy to use it. This assessment is 
influenced by a sense of comfort and a sense of fun when using the application. The ease 
of users when using the application, then the efficiency scale with a value of 1.70 which 
implies that the application structure has met the needs of users in completing their 
activities, users feel the practicality and organization of the application. Furthermore, 
the factors of the level of security, the level of conformity to expectations, the level of 
predictability, and the level of reliability in supporting user work are indicated by the 
accuracy scale with an average value of 1.55, followed by the stimulation scale with 

UEQ Quality UEQ Scale Variables UEQ Scale

Attractiveness 1.76 Attractiveness 1.76

Pragmatic Quality 1.73 Perspicuity 1.90

Efficiency 1.70

Dependability 1.55

Hedonic Quality 1.25 Stimulate 1.54

Novelty 0.95

Table 2.	 The Result of UEQ

Figure 6.	UEQ Parameter Calculation 
Results
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an average value of 1.54 which defines the experience that motivates users to access 
and operate the application. Lastly, the attractiveness scale with a value of 0.95 shows 
that users think the application is quite innovative. The evaluation results using UEQ 
show that the evaluation for all aspects has a positive value, with all aspects of user 
experience scoring above 0.8. This is consistent with previous research that has been 
conducted, which indicates that an average value between -0.8 and 0.8 is considered 
a normal evaluation. In contrast, values > 0.8 are considered a positive evaluation, 
and values < -0.8 are considered a negative evaluation (Rauschenberger et al., 2013). 
It can be concluded that the Kediri City BNN complaint service application has a high 
value in the user experience assessment.

3.3.	 Black-Box Testing
The final test on this system uses validation testing black-box testing techniques. 
Validation testing aims to determine that the application can function as designed 
at the system requirements analysis stage. From the test results obtained, it will be 
compared with the expected results. If the expected results match the results obtained 
during validation testing, then the status of the test results in the test case can be 
declared valid. Based on the results of validation testing, the functional needs of the 
application system are met and have a validity level of 100%, so it can be concluded 
that the implementation of the geotagging mobile application development of the 
Kediri City BNN complaint service has been fulfilled.

3.4.	 Discussion
The implementation of the Geographical Information System for the BNN Kediri 
complaint service using XP and UCD methodologies was successfully executed in this 
study. The study encompassed several phases: initial planning involved identifying 
stakeholders to understand the context of use, gathering user data to determine 
system requirements, and creating scenarios such as UML diagrams to reinforce 
customer-oriented software development. Subsequently, application wireframes 
were generated to propose design solutions. The development phase encompassed 
iterative implementation of design and code. Evaluation ensued, involving usability 
and user experience testing via the USE and UEQ questionnaires. This stage aimed to 
validate that the system aligned with user expectations through user feedback review.

In usability testing involving five expert respondents, a commendable 92.75% result 
was achieved. User experience assessments conducted with 30 respondents revealed 
notably high average scores across different scales: clarity (1.90), attractiveness 
(1.76), efficiency (1.70), accuracy (1.55), stimulation (1.54), and innovation (0.95). 
Evaluation using the UEQ also yielded positive scores, with all aspects scoring above 
0.8, aligning with Rauschenberger et al. (2013) criteria for positive evaluations. Notably, 
the application underwent a single evaluation stage without iteration, reflecting its 
successful development and smooth testing process. The validation phase concluded 
with black-box testing.

In contrast to the research of Murtadho et al. (2018), this study shares similarities, 
including mobile geotagging development and system evaluation using a USE 
questionnaire. However, while Murtadho’s study achieved an 88.24% rating, this study 
attained a 92.75% rating and employed the XP Method for development, diverging 
from the traditional prototyping approach devoid of user-involved design stages.

Iqbal et al. (2020) conducted research utilizing the Waterfall and UCD development 
methods for Android-based emergency applications. However, their study lacked 
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user evaluation, with user involvement limited to the design stage. Consequently, no 
conclusive results regarding user satisfaction were obtained. In contrast, this study 
emphasizes the crucial role of user involvement throughout the development process.

This study comprehensively evaluates all stages of the XP method, a departure 
from Llema and Vilela-Malabanan’s (2019) approach to developing English learning 
mobile applications, which relied on prototyping and UCD. While Llema and Vilela-
Malabanan’s research iterated design solutions using Five-Design Sheets (FDS) until 
meeting user expectations, it solely assessed the design, lacking evaluation of the 
application’s alignment with user needs and expectations. Consequently, there was 
no definitive measurement of usability assessment and user experience.

The advantage of this research is that it applies the XP development method, which 
is included in the Agile method and is considered better than traditional methods such 
as prototyping, waterfall, and others. This research also applies the UCD method, 
which in the design and testing stages involves users, so that it can be ensured that 
the needs of users in the development of this application can be met, as evidenced 
by the results of usability testing and user experience testing assessments which 
get Very Good and Positive results for each assessment, and by applying usability 
assessment using the USE questionnaire and user experience assessment using the 
UEQ questionnaire, the measurement results are obtained according to the usability 
and user experience assessment standards.

While the disadvantage of this research is the user experience assessment, the 
attractiveness assessment scale gets the lowest results this can occur due to the 
lack of other innovations that can be applied to the Kediri City BNN complaint service 
application. On the flip side, this research could benefit from further optimization, 
particularly concerning the privacy of whistleblowers. Privacy-related vulnerabilities 
and risks are frequently built into applications during their development, either 
intentionally or due to negligence (Jorgensen et al., 2015).

4.	Conclusion
The development of government information system applications, particularly 
for BNN Kediri, has been successfully executed through the utilization of XP and 
UCD methodologies. The development process initiates with an examination of 
the application’s business processes, followed by the analysis of involved actors 
such as users and administrators. Use case diagrams are then crafted to depict the 
necessary actions for each actor, further refined into UML diagrams and application 
wireframes. Implementation ensues with the translation of designs into program 
code, culminating in user testing. Testing procedures facilitated by the USE and UEQ 
questionnaires yield commendable results, indicating a high level of usability and 
user experience. Subsequent black-box testing confirms the application’s alignment 
with user expectations. Based on the results obtained from this research, it can be 
seen that applying the XP and UCD development methods can increase the level of 
satisfaction and user experience more than previous research, which can be seen 
through the results of usability testing and user experience testing using the USE and 
UEQ questionnaires. Therefore, this research can be considered in the development of 
government applications, supplementing traditional approaches. The research could 
be improved, especially regarding whistleblower privacy, as privacy vulnerabilities are 
often present in applications during development due to either malicious intent or 
negligence.
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