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Keywords Abstract. This research aims to investigate the development of an academic dashboard
application using the Extreme Programming (XP) method as a response to digital
transformation in higher education. Digital transformation presents opportunities and
challenges in academic information management, requiring effective and responsive

Academic Dashboard

Application, solutions. In this research, the academic dashboard application development approach
Extreme Programming, integrates XP principles. The research method involves planning, design, coding, testing,
Higher Education delivery, and feedback. The results showed that the XP method provided responsiveness

to changes, improved code quality, and improved application security. Thorough testing
ensures the application is well-tested and can withstand diverse usage loads. The delivery
phase ensures that each iteration meets user acceptance criteria. End-user feedback
provides valuable insights for continuous improvement, which are integrated into the
next iteration.

1. INTRODUCTION

Higher education has become increasingly involved in digital transformation as technology
evolves, creating opportunities to enhance learning experiences, manage data, and support decision-
making. Technology in higher education is no longer limited to learning management systems or
digital libraries but has expanded into various aspects, including administration, communication, and
data analysis. The increased use of technology in higher education has resulted in several positive
impacts. First, the increased accessibility of information and distance learning allows students to
access learning materials from anywhere[1]-[3]. Secondly, technology opens the door to more
interactive and innovative approaches to learning, incorporating elements such as simulation, e-
learning, and game-based learning[4]-[6].

However, amidst these opportunities, some challenges need to be overcome. First, universities
are faced with demands to maintain the security and privacy of student and staff data. Second,
technology integration requires significant financial and human resource investments. In addition, the
rapid dynamics of technological change require universities to remain adaptive to stay caught up.
Colleges today face significant challenges related to the growth of data volumes. Over time, academic
data continues to grow, covering various aspects such as students' personal information, academic
records, and other administrative data. This growth requires an efficient and easily accessible data
management system[7]-[9].

Diversification of user needs is crucial in defining the importance of academic dashboard
applications. Students, lecturers, and administrative staff have different information needs. Students
need quick and transparent access to their academic progress, while lecturers need tools to monitor
and evaluate student performance. Administrative staff also need a solution that can efficiently
manage data for administrative purposes. Academic dashboard apps emerge as a solution that
effectively addresses this complexity. First, dashboard apps manage the growing volume of data by
providing a structured data storage and processing system. Thus, information can be accessed quickly
and in an organized manner[10]-[12].

Furthermore, the role of dashboard applications in improving efficiency is indispensable. These
applications give students easy access to their academic information and allow lecturers to monitor
student performance effectively. In addition, dashboard apps provide the support needed in decision-
making, whether in planning, teaching, evaluating student performance, or designing administrative
policies. Thus, the development of academic dashboard applications has become necessary to face the
challenges of academic information complexity and meet the increasingly diverse needs of
stakeholders in higher education[3], [13], [14].
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The development of academic dashboard applications cannot be separated from several
problems that can affect the success and efficiency of the process. The first technical challenge faced
in developing an academic dashboard application is the limitations of existing systems. Colleges may
already use various systems and infrastructure, and integrating a new dashboard application with these
systems can be complex. Such limitations may include differences in data formats, different
technology architectures, or other technical restrictions. Data security and user privacy challenges are
critical in developing academic dashboard applications. With the high sensitivity of academic data
and students' personal information, data protection and user privacy should be top priorities[15]. The
need to ensure data security from external threats and implement proper access controls became a
crucial focus in the development of the application. Challenges in the development process
include flexibility in dealing with changing requirements. The needs and expectations of users and
stakeholders may change over time. Therefore, the academic dashboard application must be designed
and developed with sufficient flexibility to adapt to these changing needs without compromising
stability and quality. Universities are dynamic environments where policies, procedures, and needs
can change rapidly. This challenge includes responding quickly to such changes in application
development. Developers must be able to adopt new academic policy changes or administrative needs
without hampering the operational continuity of the dashboard application[8].

The Extreme Programming (XP) approach plays a vital role in academic dashboard application
development, providing a dynamic framework that is responsive to the challenges faced in a higher
education environment. Extreme Programming (XP) is a software development methodology
emphasizing team collaboration, flexibility, and speed in responding to change. Some of the critical
principles of XP involve iterative development, continuous testing, and close communication between
developers, customers, and stakeholders. The advantages of XP involve the ability to adapt to
changing needs quickly, improved code quality through continuous testing practices, and active
customer involvement. On the other hand, the disadvantages of XP can include the challenges of
managing large and complex projects and the need for high commitment from the development
team[16], [17].

One of the critical aspects of XP that is relevant in developing academic dashboard applications
is responsiveness to changing needs. In a dynamic college environment, needs related to academic
information, policies, or application features can change quickly. XP allows the development team to
quickly adapt the application to these changes through iterative and flexible development. User
engagement is a critical element of academic dashboard application development, and XP supports
this by encouraging constant communication between developers and stakeholders. By actively
involving students, faculty, and administrative staff in the development process, XP ensures that the
application meets users' expectations and can cope with dynamic changes in their needs. Applying the
principles of XP in the development of academic dashboard applications can create an adaptive, high-
quality solution, providing significant added value to the entire university ecosystem[18].

An in-depth understanding of the higher education context and the crucial role of academic
dashboards is an essential foundation for designing and developing practical solutions to the
challenges faced by higher education institutions. Identifying challenges in the development and
decision-making process is a critical step in designing a responsive and adaptive solution. The
justification of using the Extreme Programming (XP) method reinforces this approach as a suitable
and effective solution to address these challenges. In identifying the challenges of developing an
academic dashboard application, several aspects emerged in the context of higher education. First, the
complexity of academic information management includes significant growth in data volume, which
requires a system that can manage and present data efficiently. Diversifying user needs, such as
students, lecturers, and administrative staff, poses a challenge as each group requires different access
and functionality. Another challenge lies in the decision-making process. Universities must overcome
the limitations of existing systems, secure user data and privacy, and remain flexible in the face of
rapidly changing needs. There is a need for a solution that can accurately monitor student academic
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performance and support efficient decision-making processes amidst higher education dynamics[19]—
[22].

This research aims to develop an academic dashboard application using the Extreme
Programming (XP) method for optimizing decision-making in a college environment. The first
objective is to design and develop a responsive academic dashboard application capable of adjusting
to rapid changes in academic information needs in higher education. Furthermore, this research aims
to optimize the student, lecturer, and administrative staff decision-making process through specially
designed features. User involvement is also a focus, increasing the active participation of students,
lecturers, and administrative staff in every application development stage. In addition, this research
aims to ensure data security and privacy by adhering to high standards and maintaining user
confidence in the application. The contributions of this research involve innovative solutions for
dynamic universities, improving the efficiency of the decision-making process, providing an open
development model for future research, improving user experience, and developing best practices in
data security. By achieving these goals, this research is expected to make a positive and sustainable
contribution to supporting the development of responsive and adaptive academic dashboard
applications in higher education.

2. METHOD

The stages of academic dashboard application development using the Extreme Programming
(XP) method can be divided into several steps. In the planning stage of developing an academic
dashboard application using the Extreme Programming (XP) method, the team identifies user needs,
determines the overall scale and scope of the project, and divides tasks and responsibilities among
team members. An iterative plan was created for each development cycle, which involved selecting
features and functionality to be implemented at each iteration. The research phase consisted of several
steps, as shown in Figure 1.

Planning I = Design

Coding

*

Testing

. ]
Feadhaok - 4 Doelivery

Figure 1. Research Stages

Planning

In the planning stage of developing an academic dashboard application using the Extreme
Programming (XP) method, the team identifies user needs, determines the overall scale and scope of
the project, and divides tasks and responsibilities among team members. An iterative plan was created
for each development cycle, which involved selecting the features and functionality to be
implemented at each iteration.
Design

The team conducts collaborative design sessions at the design stage involving developers,
testers, and user representatives. They design a responsive and easy-to-use user interface, define the
required database structure, and establish an application architecture that conforms to XP principles.
Coding

Once the design was complete, the team entered the coding phase, implementing the key

features designed in the design session. Continuous Integration principles are applied to regularly
integrate code changes, while pair programming and Test-Driven Development (TDD) practices
improve code quality and security.
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Testing

Next, in the testing phase, the team implemented continuous unit and integration testing,
involving the testing team in every stage of development. Thorough app functionality and load tests
were conducted to ensure app performance when used concurrently by multiple users.
Delivery

After that, at the delivery stage, the team ensures that each iteration has met the user acceptance
criteria. They provide end-users with an accessible app version, integrate it with the college's existing
systems, and implement a regular delivery process according to an iterative schedule.
Feedback

Finally, in the feedback stage, the team held demo sessions and collected user feedback through
interviews and surveys. This feedback is used to implement necessary improvements and changes to
the app. The team also compiled learning notes from each iteration to apply to the next iteration,
making feedback an integral part of the continuous development process. Thus, the academic
dashboard application can continue to evolve and improve according to user needs and expectations.

3. RESULTS AND DISCUSSION
Planning

As shown in Table 1, the development of the academic dashboard application using the
Extreme Programming (XP) method included an in-depth understanding of user needs and a
comprehensive definition of the scale and scope of the project. The team successfully identified user
needs by involving representatives from students, lecturers, and the college's administrative staff. This
process helped the team gain a more accurate insight into the essential features and functionalities to
meet the demands of each party. In addition, creating an iterative plan for each development cycle
helps ensure the project runs on schedule and can adapt to changing needs more adaptively. The
selection of features and functionality to be implemented at each iteration is based on priorities set
together with stakeholders so that the project can add value at each development phase. Thus, the
results of the planning phase show a strong foundation for developing a responsive academic
dashboard application that meets user expectations. A good understanding of user needs and
structured planning will provide a solid foundation for the following stages of development, ensuring
the project's overall success.

Table 1. Planning Results

Stage Description
Identification of User Number of students who will use the dashboard.
Needs List of features desired by lecturers to monitor student performance.

Administrative staff preferences regarding academic data management.
Determination of Project The time budget available for application development.
Scale and Scope Human resources that can be allocated, such as the number of
developers, testers, and other stakeholders.
Scope of the academic dashboard application, such as whether it
involves general academic information, attendance records, or financial

information
Division of Tasks and Resource allocation table with roles and responsibilities of each team
Responsibilities member.

Division of responsibilities for monitoring application development,
testing, and collecting user feedback.

Iterative Plan An iterative schedule with time estimates for each development cycle.
List of features or functions scheduled for each iteration.
Acceptance criteria to determine the success of each iteration.

Design
The research results of the design phase in developing the academic dashboard application
using the Extreme Programming (XP) method include intensive collaboration between developers,
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testers, and user representatives. During the design session, the team successfully designed a user
interface that was responsive and designed to ensure affordability and optimal usability. The database
structure definition process became a crucial element in laying the foundation of the application. The
team considered the extensive academic information needs and carefully delineated the relationships
between data entities. The selection and mapping of the application architecture was done by ensuring
conformity with XP principles, such as clarity, simplicity, and flexibility. The success of the design
stage was seen in detailing the user interface layout, creating an efficient database schema, and
designing an application structure that could quickly adapt to changing needs. The results of this stage
guided the subsequent implementation, forming a solid foundation for developing a responsive
academic dashboard application that conforms to XP principles.

Coding

The research results from the coding stage in developing the academic dashboard application
using the Extreme Programming (XP) method reflect the intensive collaborative work of the
development team to translate the agreed design into a concrete implementation. The team
successfully implemented the critical features designed in the design session, taking into account XP
principles that promote quality, clarity, and security in the development process. The application of
Continuous Integration principles helped ensure that code changes were regularly integrated into the
source code. This provides the benefits of early identification of potential conflicts and integration
issues, speeds up development, and ensures that the application is always testable.

During the coding stage, the team implemented pair programming practices with two
developers working together to write and review the code. The presence of two different minds helps
detect and fix errors faster, improving the overall quality and safety of the code. Meanwhile, the
application of Test-Driven Development (TDD) helps produce well-tested code, ensuring that any
changes do not break existing functionality. The result of this coding stage is the implementation of
features by design, with continuously integrated code, improved quality through pairing practices, and
guaranteed security through TDD. Overall, the coding stage was essential in developing a responsive
academic dashboard application that conforms to XP principles.

Testing

The research results of the testing stage in developing academic dashboard applications using
the Extreme Programming (XP) method include the team's collaborative efforts to ensure that the
application has been thoroughly tested and can face diverse usage conditions. In the continuous unit
and integration testing phase, the team identifies and fixes potential problems at the module level and
integration between modules. By involving the testing team in every stage of development, the team
can ensure that any changes do not affect existing functionality and that the application remains
consistent in performing its tasks.

Thorough app functionality tests are conducted to verify that the app meets all the functional
requirements that have been set. This includes testing the key features that have been implemented, as
well as testing everyday use cases. Load tests were conducted to assess the application's performance
when used concurrently by multiple users, ensuring the application can handle significant load
without experiencing performance degradation.

The result of the testing phase is an academic dashboard application that has been thoroughly
tested, has a high level of quality and reliability, and can answer the demands of diverse uses.
Findings from testing provide valuable feedback to refine and optimize the application to end users
before it is launched, thus minimizing the risk of bugs and performance issues after launch.

Table 2. Testing Results

Testing Items Test Description Scenario Results
Integration Testing Integration between Update student grades Correct value
Database and User by lecturers on the user  updates occur in the
Interface interface. database.
Integration between Tuition payment by Student balances are
Financial System and students on the user updated in the
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User Interface interface financial system.
Functionality Testing Student Search Feature Search by NIM The corresponding
student information
appears.
Student Performance View summary of A graph or table
Monitoring Feature student grades showing the
academic progress
of students
Load Testing User Load Simulation Load data for 500 Successful

students simultaneously

Delivery

Research results from the delivery stage in developing academic dashboard applications using
the Extreme Programming (XP) method show that each iteration successfully meets user acceptance
criteria. The development team ensures that the developed version of the application can be accessed
by end users smoothly and that integration with existing systems in higher education has been
successfully carried out. The delivery process is carried out regularly according to a predetermined
iterative schedule. Each delivery includes updates or additions of new features, bug fixes, and
performance improvements identified during previous iterations. In this process, the team focuses on
adding value to the end users with each iteration.

Table 3. Delivery Results

Stage Description

User Acceptance Criteria Ensure that any implemented features or changes are in line
with end-user expectations.
Involve end users in testing or validation sessions to get direct
feedback.

Accessibility and Integration Ensure that end users can access the application version easily
without technical barriers.
Successful integration with existing systems in the college to
ensure data coherence and functionality.

Iterative Schedule Develop and follow an iterative delivery schedule according to
the development plan.
Adjust the schedule if any changes in requirements or priorities
arise during the iteration.

Continuous Improvement Implement changes based on feedback from end users after
each delivery.
Continuously improve the quality and features of the app on an
ongoing basis.

With a successful delivery phase, end users can widely use the academic dashboard application,
provide the desired benefits, and evolve according to user needs and feedback.
Feedback

In the feedback phase of developing the academic dashboard application using the Extreme
Programming (XP) method, the development team has conducted interviews and surveys to obtain
valuable feedback from end users. User interviews revealed that the new features were very helpful in
tracking academic progress. However, there was a desire to add notifications for important
announcements. Surveys conducted on users also provided an overview of the users' level of
satisfaction with the new user interface. The survey results showed that most users were satisfied with
the new user interface, but some felt it needed improvement, especially the delay in loading the
student grades page.
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Based on the feedback received, the development team identified several improvement steps.
One was optimizing code and resources to address the slowness when loading the student grades
page. In addition, the team also decided to add a notification feature for important announcements by
requests from users such as Users. These process improvements were also recorded in the team's
learning log. Despite challenges like page load slowness, the team overcame these issues through
technical optimizations. The learning log also highlighted the success of the user interface
improvements and the positive benefits it provided to students in tracking academic progress.

Moving forward, the development team will integrate these changes into the next iteration of
the academic dashboard application. This reflects an ongoing development approach responsive to
user feedback, making feedback an integral part of the development cycle. As such, the academic
dashboard application will continue to evolve and improve according to user needs and expectations.

4.  CONCLUSION

This research describes the development of an academic dashboard application using the
Extreme Programming (XP) method as a response to digital transformation in higher education. The
XP method in developing the academic dashboard application shows excellence in responsiveness to
change. The iterative approach, adaptive planning, and application of XP principles allow the
development team to adapt the application to the evolving needs in a dynamic educational
environment. Secondly, code quality and application security are the main focus of XP
implementation. Continuous Integration practices, continuous testing, and Test-Driven Development
(TDD) applications contribute to quality improvement. Application security is emphasized throughout
the development cycle to protect sensitive data and system integrity. Third, user involvement was
crucial in successfully developing the academic dashboard application. End-user participation in
every stage, from planning to delivery, provides valuable feedback that supports continuous
improvement. This creates a product more in line with user needs and expectations. Overall, this
research shows that applying XP methods in developing academic dashboard applications can provide
an effective and responsive solution to the demands of digital transformation in higher education. The
integration of XP principles paves the way for continuous improvement and innovation in academic
information management, positively contributing to the overall advancement of higher education.
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