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Article Info ABSTRACT

Keywords: This research explores the importance of effective management in the
Continuous Improvement context of construction projects, with a particular focus on the warranty
Project Inventory  Systems phase and inventory systems. An efficient inventory system is critical in
Warranty Phase ensuring the smooth operation of construction projects involving the
XP-Based Investigation management of materials, equipment, and other supplies. This research

focuses on common challenges in inventory management, including
accurate stock monitoring and inventory risk management. This research
proposes a Continuous Improvement approach, with the
implementation of Extreme Programming (XP), to systematically detect,
analyze, and address issues in the inventory system of construction
projects on an ongoing basis. The warranty phase in the construction
project cycle is identified as a critical period that requires special
attention to construction quality and performance. The research stages
involved data collection, application development, and user acceptance
analysis. The results included identifying project needs through
interviews, surveys, and observations and developing an XP-based
application to improve inventory management. Feature testing and user
acceptance analysis showed that this application can meet the needs of
construction projects with a user satisfaction rate of 87 percent. This
research is expected to make a real contribution toward improving the
efficiency and effectiveness of construction projects through responsive
and adaptive inventory solutions.
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INTRODUCTION

Effective management is critical to success in the dynamic world of construction
projects[1]-[3]. By ensuring good coordination between resources, time, and cost, effective
project management supports the achievement of critical objectives and prevents possible
obstacles during project execution. The inventory system in construction projects is essential
for maintaining a smooth operation. This includes managing materials, equipment, and other
supplies needed to ensure project sustainability, quality of construction results, and
fulfillment of overall project needs[2]-[9]. The warranty phase in the construction project
cycle is a period of responsibility for defects and repairs and a critical stage to ensure high-

Continuous Improvement in Construction Project Inventory Systems: An XP-Based
Investigation during the Warranty Phase- Denny Jean Cross Sihombing
34|Page


https://creativecommons.org/licenses/by-sa/4.0/

Jurnal Info Sains : Informatika dan Sains

Volume 14 , Number 01, 2024, DOI 10.54209/infosains.v14i01.3740
ESSN 2797-7889 (Online)
https://ejournal.seaninstitute.or.id/index.php/InfoSains

quality construction results[10]-[15]. A focus on maintaining and improving the performance
of the inventory system can have a positive impact during this phase. Although inventory
systems are integral to construction projects, some common issues can arise. From inefficient
stock management to sub-optimal coordination between different aspects of inventory,
these issues require special attention to improve performance[16]-[21].

Challenges in inventory management include accurate stock monitoring, efficient
procurement, and managing inventory-related risks. Understanding and overcoming these
challenges can contribute significantly to project success. In the context of construction
projects, specific constraints such as sudden design changes, uncertainty of material supply,
or limited space for inventory storage can be obstacles that need to be overcome to maintain
smooth operations. Existing inventory systems may have specific limitations, either in terms
of technology or process. Understanding these limitations is the first step to designing the
necessary improvements and developments[22]-[26].

The warranty phase in the construction project cycle is the period after the completion
of construction where the contractor is responsible for improving and maintaining the quality
of the construction results. In the research context, this phase is essential to ensure the
continuity and sustainability of the construction results. Continuous improvement, in the
context of this research, refers to a systematic approach to detecting, analyzing, and
correcting problems that arise in the management of construction project inventory systems
on an ongoing basis. This research is expected to make a real contribution towards improving
the quality and performance of construction projects. Identifying the inhibiting factors and
implementing suitable solutions are expected to create a more efficient, effective, and high-
quality project environment. |dentifying inhibiting factors and implementing suitable
solutions are expected to create a more efficient, effective, and high-quality project
environment.

The selection of continuous improvement as an approach in this research is based on
the need to identify and address problems that may arise in the construction project inventory
system on an ongoing basis. Continuous improvement offers a systematic approach to
improving construction project processes, performance, and results by utilizing continuous
learning and adaptation to change[27]-[29]. The implementation of Extreme Programming
(XP) was chosen because of its speed and flexibility in addressing rapid changes, which often
occur in construction projects. In the context of this research, XP can provide an adaptive
framework to address challenges and improve efficiency in the management of construction
project inventory systems[27], [30]-[36].

This research aims to significantly contribute to improving the efficiency and
effectiveness of construction projects. By identifying areas of improvement in the inventory
system and applying continuous improvement, it is expected that the results will positively
impact the overall performance of the construction project. The main objective of this
research is to investigate and understand how the application of continuous improvement,
using the XP approach, can improve the management of the inventory system during the
warranty phase of a construction project. Through this understanding, concrete steps are
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expected to be determined to improve the effectiveness of inventory management. This
research intends to develop construction project management practices that are more
adaptive and responsive to change. The benefits involve refining practices that can be widely
applied in the construction industry, assisting organizations in achieving project goals more
effectively. Extreme Programming (XP) is a software development methodology
emphasizing team collaboration, adaptability, and responsiveness to change. Its
implementation in this study will involve specific steps to integrate XP principles in managing
a construction project inventory system.

METHODS

This research followed three main stages, Figure 1, to develop and improve a
construction project dashboard. The first stage was data collection, which involved
interviews, surveys, and observations to understand the project needs and user expectations.
Once the data was collected, the research moved on to the application development stage
with the application of Extreme Programming (XP) methodology. This process includes
planning, creating system specifications, UI/UX design, code development, and unit testing
to ensure optimal quality and performance. The final stage is user acceptance analysis, where
alpha and beta tests engage users in an in-depth evaluation to obtain valuable feedback. The
results of this analysis became the basis for adjustments and improvements before the app's
official launch. The overall research created a solution that is responsive, adaptive, and suited
to the practical needs of construction projects, focusing on improving management visibility
and effectiveness.

Data Collection

A 4

Application Development

h 4

User Acceptance Analysis

Figure 1. Research Methods
Data Collection
The first phase of the research focused on holistic data collection to understand the
needs and dynamics of construction projects. Through stakeholder interviews, surveys, and
on-site observations, in-depth information was obtained to form the basis of application
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development. This combination of methods provided a comprehensive understanding of the
management challenges, visibility limitations, and user expectations of technology solutions.

Application Development

After gathering the data, the attention turned towards the development of the
application. They commenced with meticulous planning, identifying hardware and software
needs, and selecting an apt development approach, specifically Extreme Programming (XP).
The subsequent steps included system specification and UI/UX design, ensuring alignment
with the desired standards of both functionality and appearance. Code development
followed, employing XP principles, with unit testing implemented to guarantee stability and
achieve optimal performance.

User Acceptance Analysis

Once the application reaches a certain level of maturity, the user acceptance analysis
stage begins. Alpha and beta tests engage users in in-depth evaluation through interviews
and observations. The results of this analysis form the basis for adjustments and
improvements before the official launch. The adjustments focus on ensuring that the app
meets the users' expectations and can optimally fulfill their practical needs. The official
launch marks the app's readiness for widespread use in a production environment. This stage
evaluates and improves the app and ensures that the product is ready to be used properly in
practical daily-use situations.

RESULTS AND DISCUSSION

Results of Data Collection

The results of the data collection phase show that the holistic approach applied in
this research has successfully generated in-depth information on the needs and dynamics of
construction projects. Comprehensive data was collected through intensive stakeholder
interviews, careful surveys, and on-site observations. This information provided a solid
foundation for the development of the application, providing a deep understanding of the
management challenges faced in construction projects, overcoming visibility limitations, and
responding to user expectations for innovative technology solutions. The data collection
phase provided a solid foundation for designing a solution that fits construction projects'
accurate and in-depth needs.

Table 1. Data Collection

Data Source Results

Interview Key findings involved more transparency in the project and
expectations for easily accessible technology solutions. Fifteen
respondents were interviewed, and key stakeholder needs and
expectations were acquiring in-depth information about their
perspectives and experiences in construction projects.
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Survey One hundred questionnaires were distributed, and survey analysis
showed that 80% of respondents expressed the need for real-time
reporting, and 75% wanted an intuitive user interface.

Observation Ten days of on-site observation. The observations revealed that the
lack of coordination between the project teams caused delays in
certain stages.

The data collection results, Table 1, through interviews, surveys, and observations revealed
critical needs in construction projects. Interviews with fifteen respondents highlighted a push
for greater transparency and an expectation for easily accessible technology solutions. A
survey of one hundred respondents showed that 80% of them longed for real-time reporting,
while 75% wanted an intuitive user interface. Ten days of field observation revealed that a
lack of coordination between project teams can cause delays. Overall, these findings provide
a solid basis for developing an application to overcome challenges and improve construction
project management through increased transparency, real-time reporting, and an intuitive
user interface.

Application Development

After a successful data collection phase, the next focus was on the in-depth
application development phase. The needs analysis of the application began with a thorough
understanding of the essential features needed to improve the management of inventory
systems in construction projects. Based on the results from the literature research,
interviews, and field data, the research team was able to detail the specific needs that the
app needed to accommodate. Next, the design of the app prototype became the main focus.
The design team worked to create a user interface that was intuitive and accurately
represented the needs and preferences of construction project users. This prototype design
involves careful iteration and consultation with stakeholders so that the resulting solution
truly matches expectations.

Once the prototype design was generated, the next stage was to implement the XP-
based inventory system. The development team worked to translate the design into a fully
functional application. They adopted XP principles, including iterative integration, to ensure
consistency and reliability of the built system. The development process involved intensive
collaboration between team members to ensure that every part of the application met the
identified needs. Functionality testing and system integration are performed iteratively as
critical steps in this stage of development. Each element of the application is tested to ensure
that critical functions are working correctly and that the integration between the components
is smooth. These tests are essential to identify potential bugs or technical issues, which can
be fixed before the application is presented to the end user. With this development stage,
the resulting application can provide reliable, responsive solutions and the needs of
managing inventory systems in construction projects.

Continuous Improvement in Construction Project Inventory Systems: An XP-Based
Investigation during the Warranty Phase- Denny Jean Cross Sihombing
38|Page



- Jurnal Info Sains : Informatika dan Sains
- ’ Volume 14 , Number 01, 2024, DOI 10.54209/infosains.v14i01.3740
ESSN 2797-7889 (Online)
https://ejournal.seaninstitute.or.id/index.php/InfoSains

Table 2. Features of Application

App Features Description

Stock Management This feature lets users view and manage construction project
materials and equipment stock in real time. Information on
availability, order status, and stock usage history can be
accessed easily.

Inventory Monitoring Users can monitor and manage inventory directly through an
intuitive dashboard. Graphs and reports related to inventory
provide a comprehensive overview of the state of inventory.

Order Management Facility to create and track orders for new materials or
equipment. Users can view order status, estimated delivery
time, and manage pending or late orders.

Barcode Integration Integrates barcode technology to simplify stock recording and
monitoring. Users can quickly scan and update stock
information using mobile devices.

Availability Notification The system automatically alerts when the stock reaches
minimum levels or orders have been received. This helps users
to take prompt action to avoid stock shortages.

Warranty Phase Management It has a dedicated module to manage inventory during the
warranty phase. This includes repair monitoring, receipt of
goods, and quality tracking during the warranty period.

Team Collaboration A collaboration facility that allows project teams to
communicate effectively, share stock information, and provide
feedback on the state of inventory.

Reports and Analysis Provides reports and analysis on inventory performance,
utilization efficiency, and project comparisons. This helps in
informational decision-making.

The integrated features of the app, Table 2, provide a comprehensive solution for
efficient management of construction project inventory. The Stock Management feature
enables real-time monitoring and control of materials and equipment, ensuring users have
instant access to critical information such as availability, order status, and usage history. The
Inventory Monitoring feature further enhances this by presenting a visual dashboard with
graphs and reports, providing a holistic view of inventory status. Order Management
simplifies procurement, allowing users to create and track orders efficiently. Barcode
integration simplifies stock recording via mobile devices, improving accuracy and speed. The
Availability Notification feature ensures timely responses to stock levels and incoming
orders, preventing shortages. The warranty Phase Management module addresses post-
construction concerns, tracking repairs, goods receipt, and quality during the warranty period.
Team Collaboration encourages effective communication between project teams, facilitating
information sharing and inventory-related feedback. Finally, the Reports and Analysis
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feature provides informative reports, aiding informed decision-making on inventory
performance, utilization efficiency, and project comparisons. These features create a robust
and user-friendly application to optimize construction project inventory management.

User Acceptance Analysis

After completing the app development stage, the focus shifted to the User Acceptance
Analysis stage. The development team conducted the first Alpha Test to identify potential
bugs and technical issues. Once the fixes were made, the app was piloted on a limited group
of users in the Beta Test phase. During this phase, feedback collection from users was
actively engaged to provide insights into their experience with the app. The results from the
Beta Test help identify areas that require improvement or enhancement. Further
development is then carried out based on the feedback received, focusing on improving the
system's overall implementation and performance. A final evaluation assesses overall user
acceptance, ensuring the application meets user expectations and provides an effective
solution. At this stage, the potential for further development to refine or add features that
can enhance the application's overall functionality is also evaluated.

Table 3. Application Testing

Application Features Testing Criteria Result

Stock Management Successfully provides real-time information and Passed
a holistic understanding of inventory.

Inventory Monitoring Effectively presents holistic information through Passed
dashboards.

Order Management Facilitates the procurement process well. Passed

Barcode Integration Quickly improve the accuracy of stock records. Passed

Availability Notification  Effective in providing alerts related to stock and Passed
orders.

Warranty Phase Provides fine-grained control during the post- Passed

Management construction period.

Team Collaboration Strengthens communication and coordination Passed
among project teams.

Reports and Analysis Provides deep insights into inventory Passed
performance.

Analysis of the application's feature testing results, Table 3, showed good maturity
in meeting the inventory management needs of construction projects. The Stock
Management and Inventory Monitoring features effectively presented real-time information
and provided a holistic understanding of inventory status. Order Management facilitated the
procurement process well, while Barcode Integration successfully improved stock recording
accuracy. Availability Notification provided timely notifications, enabling quick action to avoid
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stock shortages. Warranty Phase Management provided reasonable control during the post-
construction period, and Team Collaboration improved communication effectiveness among
project team members. The Reports and Analysis feature proved its added value by providing
deep insights into inventory performance, utilization efficiency, and project comparisons.
While the results were generally positive, some notes may require further attention, such as
continued development to improve some areas within certain features. Overall, the test
results confirmed that the application had reached a sufficient level of maturity to be
introduced into the construction project environment. Nonetheless, further development and
continuous maintenance will be critical to ensure reliability, responsiveness, and evolution
according to needs that may evolve in the future.

The results of the user acceptance analysis showed that out of a total of 25 users
involved in the beta test, the satisfaction level reached 87 percent. This reflects a positive
acceptance of the construction project inventory management application. The feedback
received from users provided valuable insights into their experience with the application. In
particular, the 87 percent user satisfaction indicates that most users are satisfied with the
performance and functionality of the application. These positive factors can include efficiency
in stock management, clarity of inventory information through the dashboard, and the
success of other features such as Order Management and Availability Notification. With such
a high level of satisfaction, the app has successfully met the expectations and needs of most
users. Nonetheless, these results also provide opportunities for improvement or
enhancement to the approximately 13 percent of users who may have some specific concerns
or suggestions. The development team can, therefore, utilize this feedback to detail areas
that require further attention, make improvements, and enhance the overall user experience.
With a solid level of satisfaction, further focus can be put on continued development and
maintenance to keep the app relevant and responsive and meet user needs over time.

CONCLUSION
This research highlights the importance of effective management in construction projects,
especially in the warranty phase, focusing on the inventory system. In addressing common
challenges such as inefficient stock management and sub-optimal coordination, this research
identifies that continuous improvement in the inventory system can positively impact this
phase. By understanding the constraints in inventory management, especially in construction
projects with unique challenges such as sudden design changes, uncertainty in material
supply, and limited storage space, this research takes a Continuous Improvement approach.
The application of Extreme Programming (XP) was chosen for its speed and flexibility in
dealing with rapid changes, which commonly occur in construction projects. Through the
stages of data collection, application development, and user acceptance analysis, this
research successfully produced an inventory management application that is responsive,
adaptive, and in accordance with the practical needs of construction projects. The results of
the user acceptance analysis showed a satisfaction level of 87 percent, reflecting positive

Continuous Improvement in Construction Project Inventory Systems: An XP-Based
Investigation during the Warranty Phase- Denny Jean Cross Sihombing
41|Page



- Jurnal Info Sains : Informatika dan Sains
- ’ Volume 14 , Number 01, 2024, DOI 10.54209/infosains.v14i01.3740
ESSN 2797-7889 (Online)
https://ejournal.seaninstitute.or.id/index.php/InfoSains

acceptance of the app. Nonetheless, the findings from feature testing provide opportunities
for further development to improve certain areas. Overall, this research successfully achieved
its goal of improving the efficiency and effectiveness of construction projects through a
Continuous Improvement approach and the application of XP. Providing an adaptive and
responsive solution is expected to improve construction project management practices at
large.
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