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Keywords: This research aims to develop an effective human resource
HR-Management, management (HRM) application for pharmacies using Agile
Extreme Programming, methodology. The problem identified was the lack of HRM applications
Pharmacies, that fit the needs of pharmacies, as well as challenges in adapting to
Agile the health industry's rapidly changing needs and regulations. The

methods used include data collection through literature review and
interviews, application development using the Extreme Programming
method, user acceptance evaluation through beta trials and surveys,
and functional testing to ensure application quality. The results
showed that the developed HRM application successfully achieved a
user satisfaction level of 82%, with features that functioned as
expected. This research contributes to the development of HRM
applications that are responsive to change, improve the efficiency of
human resource management in pharmacies, and ensure user
satisfaction. This research also confirms that the Agile approach
effectively produces software solutions that can provide significant
added value to the healthcare industry.
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INTRODUCTION

Pharmacies play a central role in the healthcare industry by serving as a vital bridge
between patients and healthcare providers. As a critical provider of medicines and health
information, pharmacies provide patients with access to necessary medicines and
counseling and education services. In doing so, pharmacies also play a role in ensuring the
availability of safe and effective medicines and compliance with applicable health
regulations and standards. The challenges of human resource management (HRM) in the
pharmacy context must be addressed(Alghamdi et al., 2023; Chen & Cui, 2022; Khan et al.,
2023; Phanudulkitti et al.,, 2023). Pharmacy managers often face various tasks, from
recruiting and training staff to managing work schedules and performance evaluations.
Often, intense working conditions and complex regulations in the healthcare industry make
HR management in pharmacies a real challenge. Efficient and effective staff management is
crucial to the success of pharmacy operations in providing quality services to the
community.
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The pharmaceutical industry continues to face regulatory changes and dynamic
market needs. Regulatory changes related to drug licensing, quality standards, and health
regulatory compliance are major pharmacy concerns. In addition, changes in consumer
preferences and technological developments also affect market needs in the
pharmaceutical industry. Pharmacies must be able to adapt quickly to these changes to
remain relevant and competitive in providing healthcare services to the community. The
development of traditional human resource management (HRM) applications often faces
several constraints that affect their effectiveness. One of the main constraints is the need
for more flexibility in responding to changing business and technology needs. Traditional
approaches tend to involve a long and linear development process, from needs analysis to
final implementation, which often leads to an inability to accommodate midway
changes(Lee et al., 2022; Najihi et al., 2022).

In addition, the inability to adjust to rapid changes is also a significant challenge in the
development of traditional HRM applications. Traditionally developed HRM applications
may become obsolete or irrelevant before completion in a rapidly changing and often
uncertain business environment. This can result in a waste of valuable resources and time.
Limitations in adapting to user needs are also a severe problem faced in traditionally
developed HRM applications. An overly lengthy development process and lack of
interaction with users during development can result in a gap between the application's
features and the users' real needs. This can lead to low usage and lack of acceptance of the
application by users, reducing the impact and value of the investment in HRM application
development(Frestel et al., 2023; Gonzalez Suarez et al., 2023; Phanudulkitti et al., 2023).

Agile methodologies promise several significant potential benefits in the context of
human resource management (HRM) application development. Compared to traditional
approaches, Agile approaches offer greater flexibility in responding to changes during the
development cycle. This approach allows development teams to engage directly with
stakeholders and adapt feedback-based priorities and features, thus minimizing the risk of
producing irrelevant or obsolete solutions(Dingseyr et al., 2012; Kaur et al., 2023; Serrador
& Pinto, 2015; Shrivastava & Rathod, 2014). Flexibility in responding to changing needs
and policies is also one of the critical advantages of the Agile methodology. Business and
regulatory needs can change at short notice in the rapidly changing pharmaceutical
industry. Agile methodology allows development teams to adjust their plans and strategies
quickly, ensuring that the HRM application developed remains relevant and in line with
evolving needs.

In addition, Agile methodologies can also improve overall development quality and
efficiency(Beecham et al.,, 2021; Humpert et al,, 2022; Kantola et al., 2022; Martin, 2023;
Mishra & Alzoubi, 2023; Paasivaara et al, 2018; Teondel et al.,, 2022). With a focus on
iterative development and continuous feedback, development teams can identify and fix
issues quickly, resulting in more stable and high-quality HRM applications. By minimizing
waste and maximizing the value generated from each development iteration, Agile
methodologies can improve the efficiency of time and resources invested in HRM
application development.
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This research explores the potential benefits of using Agile methodology in
developing human resource management (HRM) applications specifically for pharmacies.
The specific objectives are to analyze the effectiveness of Agile methodologies in
responding to changing needs and policies in the dynamic pharmaceutical industry, identify
critical factors that influence the successful implementation of Agile methodologies in HRM
application development for pharmacies, assess the impact of using Agile methodologies
on the quality and efficiency of HRM application development, and provide practical
recommendations for pharmaceutical organizations and pharmacies in implementing Agile
approaches in HRM application development. The contributions of this research are
expected to provide in-depth insights into the potential benefits and challenges associated
with using Agile methodologies in the development of HRM applications for pharmacies, as
well as provide practical recommendations for pharmaceutical organizations in improving
the effectiveness and efficiency of their HRM application development. In addition, this
research is also expected to pave the way for further research in this area by exploring the
implications of Agile methodology in the context of HRM application development for the
healthcare industry more broadly.

METHODS

The research involved three main stages as shown in Figure 1: data collection, application
development using Extreme Programming methodology, and user acceptance evaluation.
The data collection stage aimed to understand the context of developing an HRM
application for pharmacies through a literature review, interviews, and surveys to identify
user needs and pharmaceutical industry regulations. Next, in the app development stage,
the research team used Extreme Programming to build a responsive and quality HRM app,
focusing on team building, feature design, and behavior-based testing practices. Finally, the
user acceptance evaluation stage involved beta-testing and collecting feedback from
potential users to measure their effectiveness and satisfaction with the developed app.

Application User Acceptance

Data Collection Development Analysis

Figure 1. Research Stages

Data Collection

In the data collection phase, the research focuses on gaining an in-depth
understanding of the context of developing a human resource management (HRM)
application for pharmacies. A literature review will be conducted to identify recent trends
and research related to the use of Agile methodologies, specifically Extreme Programming,
in the pharmaceutical industry. In addition, in-depth interviews with pharmacy managers,
HR staff, and potential application users will be conducted to explore their needs,
challenges, and expectations of the HRM application to be developed. Surveys and case
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studies will also be used to collect data on the use of HRM applications in pharmacies and
applicable regulations in the pharmaceutical industry.
Application Development

At the application development stage, the research team will apply Extreme
Programming methodology to build a responsive and quality HRM application. Activities
involve forming a development team consisting of programmers, designers, and expert
users to design and implement the application's features. User stories will be used as a
guide to identify user requirements, while pair programming will ensure code quality and a
deep understanding of the application. Behavior-based testing practices will also be
regularly applied to ensure the app meets user needs and expectations.
User Acceptance Evaluation

Finally, a user acceptance evaluation phase will be conducted to measure the
effectiveness and acceptance of the developed HRM application. Beta trials will be
conducted with potential app users in several pharmacies. At the same time, surveys and
interviews will be used to gather feedback on the usability, reliability, and user satisfaction
with the app. Data from these evaluations will be analyzed to identify areas of
improvement and inform further development. Thus, this evaluation stage will help ensure
that the developed HRM application meets the expectations and needs of users in an actual
pharmacy environment.

RESULTS AND DISCUSSION
Data Collection
The data collection phase of this research provided a solid foundation for developing an
appropriate human resource management (HRM) application that meets the needs of the
pharmaceutical industry, particularly in pharmacies. A thorough literature review on using
Agile methodologies in HRM application development provided deep insight into the
trends, best practices, and challenges. In addition, primary data obtained through
interviews with pharmacy managers, HR staff, and potential application users provided a
deep understanding of the needs and issues faced in pharmacy human resource
management. The surveys or case studies also provided valuable perspectives on the
context of using HRM applications in the field. Analysis of pharmaceutical industry
regulations and standards highlights the legal framework governing the development of
HRM applications and helps ensure compliance with relevant requirements. As such, the
results of this data collection phase provide a solid and comprehensive basis for developing
a practical HRM application suited to the dynamic work environment of pharmacies.
Table 1. Data Collection Results
Data Source Findings
Literature Review Agile methodology is widely used in developing HRM

applications in various industries.

Specific challenges in developing pharmacy HRM

applications include flexibility, responsiveness, and

compliance with pharmaceutical regulations.
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Data Source Findings
Interview An essential requirement was integration with the

existing pharmacy-drug management system.
Problems encountered include limitations in
monitoring work schedules and evaluating employee
performance.
User expectations include an intuitive interface and
features that support efficient management of
employees and work schedules.

Analysis of Regulatory requirements include strict data security,
Pharmaceutical  privacy protection, and compliance with applicable
Industry pharmaceutical standards.
Regulations and  Relevant standards include GMP (Good
Standards Manufacturing Practice) and GCP (Good Clinical
Practice).

Table 1 shows some significant findings from each data source collected during the
data collection stage. From the literature review, it was revealed that Agile methodologies
have proven effective in the development of HRM applications in various industries.
However, specific challenges related to HRM application development for pharmacies
include flexibility, responsiveness, and compliance with pharmaceutical regulations.
Interviews with pharmacy managers, HR staff, and potential users of the app highlighted
critical needs for HRM app integration with existing pharmacy-drug management systems,
as well as issues in work schedule management and employee performance evaluation.
Surveys or case studies revealed the low adoption of HRM applications in pharmacies
today and the interest of potential users in using HRM applications if they can fulfill their
operational needs well. In addition, analysis of pharmaceutical industry regulations and
standards highlighted stringent regulatory requirements, including data security and
compliance with applicable pharmaceutical standards. Overall, these findings emphasize
the importance of considering the pharmaceutical industry's unique context, specific
operational needs, and regulatory requirements in developing HRM applications for
pharmacies. By understanding these findings, research can proceed to the next stage in
developing practical HRM applications that meet market needs.

Application Development

The application development phase using Extreme Programming (XP) produces
essential outcomes to ensure successful application development. First, forming a
development team of programmers, designers, and expert users ensured a diverse skill set
and comprehensive perspective within the team. This step is a necessary foundation to
ensure holistic app development that is responsive to user needs. Furthermore, creating
user stories based on the results of data collection and user needs provides a clear and
measurable direction for the development of each app feature. Pair programming plans and
daily stand-up meetings provide structure and transparency in the development process,
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allowing the team to monitor progress and identify bottlenecks effectively. In addition,
behavior-driven testing practices ensure that each app feature functions according to user
expectations, improving the overall quality and reliability of the app. Finally, regular
integration of changes and periodic testing of the entire application confirmed the team's
commitment to quality and consistency in application development. By combining these
steps, the application development phase using Extreme Programming (XP) significantly
impacted the creation of a robust, responsive, and user-friendly application solution.
Table 2. Application Features
Features Function
Employee Data Management Allows users to record and manage
employee information, including
personal data, employment history,
qualifications, and performance
appraisals.

Automated Work Schedule Generate work schedules based on
pharmacy needs, employee availability,
and predefined work rules, allowing
users to manage schedule changes
easily.

Leave and Absence Management Enable employees to apply for leave
and absence online, notify managers for
approval, and automatically integrate
leave and absence information into
work schedules.

Employee Performance Reporting Provide tools to evaluate employee
performance, record achievements, set
goals, and provide regular feedback to
aid employee development.

Training and Development Manage employee training and

Management development programs, provide access
to online courses, seminars, and other
learning resources, and track training
progress.

The analysis of the features shown in Table 2 illustrates various essential aspects of
pharmacy human resource management. Employee data management enables
comprehensive management of employee information, providing a basis for effective
decision-making regarding human resource management. Meanwhile, automated work
schedules and leave and absence management help optimize employee schedule and
attendance management, reducing potential errors and schedule conflicts. The employee
performance reporting feature provides a tool for systematic performance evaluation, which
can be used as a basis for career development and employee-related decision-making.
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Furthermore, training and development management provides a means to enhance
employee skills and knowledge through customized training programs, helping to
strengthen workforce capacity and improve productivity. By integrating these features in
HRM applications, pharmacies can increase operational efficiency, improve human resource
management, and enhance organizational performance.

® vier xn‘- Mt Application

Lio s numbe anerate
o User_id : humber sgeneratede o application ki : number sganerateds

name : text
version ; text
destnption : text

e Name ; text
description : text
¥ ¥

¥

(®) carm L >
o card_id : number sgenerateds (&) Account (B) HAM Module
sync.enabled: bhaolean e dccount_xi : number sgenerateds o modole_id : nrumber «gensrateds
verson: rumber — 2
last_sync_version: number user \d; number «FK» name : text
text st rintio
o user_id | number «FKs other_details : text = description : text
other_detalls - text bt + ¥ ¥
- 1.:\,! Stream >l 4 +
=~ — g ¥
l!,‘- Caraistory o id: number sganerateds (B) CargsAccounts .,-i\ HAM Featute

Brson number
o Card_history K : number sgenerateds version: mumb
searchingToxt: string

version : number e
owner_xd . number sFK«

o 4 number sgenerateds

o feature id : rumber cgenarateds
card_id . number «FKs |
account _id : rumber «FKs
other_details : text

name ; text

o Card_id . number «FK« gescription : text

followe o1 «F
other_details ; text ollower_id : RUMDe «FKx

card_id. number «FK»
other_details : text

Figure 2. ER-Diagram

The Entity-Relationship Diagram (ERD), Figure 2, presents the data structure for the
human resource management (HRM) application. This diagram includes main entities such
as "User," "Card," "CardHistory," "CardsAccounts," "Account," and "Stream," as well as new
entities such as "HRM Application," "HRM Module," and "HRM Feature." The data structure
described includes attributes corresponding to the information that needs to be stored in
the HRM application, and the relationships between the entities are reflected in the
diagram. The modularity approach is also reflected through new entities that show the
division of the application into separate modules and features. Overall, this diagram
provides a comprehensive view of the structure and organization of data in the HRM
application and helps in understanding the application architecture and the relationships
between its components.

User Acceptance Evaluation

The outcome of the user acceptance evaluation phase is an essential step in the HRM
application development cycle. Through beta trials with potential users in various
pharmacies and surveys and interviews to gather feedback, this evaluation aimed to
measure the effectiveness, usability, reliability, and user satisfaction with the developed
application. Based on the data collected, the results showed that user satisfaction reached
82 percent. This information provides a positive picture of user acceptance and satisfaction
with the app. In addition, functional testing has also been conducted to ensure that all
application features function as expected. The evaluation data that has been thoroughly
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analyzed is also used to identify possible areas of improvement and provide a basis for
further development. Thus, this evaluation stage plays a crucial role in ensuring that the
developed HRM application can meet the expectations and needs of users in an actual
pharmacy environment, as well as supporting the success and wide adoption of the
designed solution.

CONCLUSION

Developing a human resource management (HRM) application for pharmacies using Agile
methodology has a significant positive impact. The HRM application was developed
effectively through the stages of data collection, application development using the
Extreme Programming method, user acceptance evaluation, and functional testing. The
evaluation results showed that the user satisfaction rate reached 82%, indicating good
application acceptance. In addition, functional testing has ensured that all features of the
application function properly as expected. Thus, the use of Agile methodology in
developing an HRM application for pharmacies provides flexibility in responding to
changing needs and policies, improves the quality and efficiency of development, and
ensures that the application meets the expectations and needs of users in the actual
pharmacy environment. This conclusion confirms that the Agile approach effectively
produces software solutions that can add significant value to the healthcare industry.
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