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1. INTRODUCTION

Key Performance Indicators (KPI) are metrics used to calculate the qualitative and quantitative
performances of an organization or institution. In higher education institutions, KPI is a tool to measure
the output and administrative quality of the university [1]. The Ministry of Higher Education, Science,
and Technology determined the indicator used for Indonesian higher education institutions. Currently,
there are officially 8 indicators, but the university can add another for internal purposes. The subjects
included are a graduate’s job, student achievement, lecturer, partnership, learning activity, and

| 181 |



mailto:adi-widianto@ubb.ac.id
mailto:laurentinus@ubb.ac.id
mailto:adi-widianto@ubb.ac.id

ELKOM (Jurnal Elektronika dan Komputer) p-ISSN: 2714-5417
e-ISSN::1907-0012

international accreditation. The various data sources make the reporting task with manual input tedious
and challenging. The problems appear with manual input and fragmentary systems: data silos, loss of
data, and delayed reporting.

A Key Performance Indicators monitoring system is an online application that can be accessed
anytime and anywhere to monitor and evaluate KPI [1]. Universities or higher education institutions
need this system to keep their quality standard and fulfill accreditation criteria. Without this system, the
various data needed for the KPI are scattered everywhere, resulting in along and difficult report process,
even when there are already finished subsystems that produce that data. The KPI report is also crucial
as a document that decides the accreditation of the study program and university, making the integrated
systems that handle various data necessary to produce the report document faster and more efficiently.
The design and implementation of a KPI monitoring system require a robust development method to
effectively integrate existing subsystems. The agile methodologies and modular architecture allow
smooth data flow and improve collaboration between components, which results in fast and more
accurate KPI reports supporting the accreditation process.

There are already works that implement KPI monitoring systems and other information
systems in higher education institutions. KPI monitoring systems were found to be perceived as useful
and easy to use by users in Malaysian universities [1] and aid in the overall effectiveness of information
systems in improving educational outcomes and operational efficiency. [2] presents a systematic review
on the success and impact of different information systems in higher education. It obtains the results;
the systems greatly enhance the institution’s business process by streamlining operations, improving
communication, and providing data-driven insights that make it easier for better decision-making.
Another example is a guidance system for students in higher education, already developed using the
Software Development Life Cycle (SDLC) Waterfall model, which can accommodate the interests of each
stakeholder [3]. The waterfall method was also implemented in a web-based tracer study system in
higher education, resulting in a system that allows an efficient survey process [4]. Other systems, like
the training application system, are implemented in a university using Rapid application development
(RAD), which resulted in quick implementation and still gave developers control over the development
process [5].

Rapid application development [6] is already used as a methodology to build software in other
fields. Agricultural robot navigation system developed by RAD significantly shortened the development
time [7]. In the industry field, the Enterprise Resource Planning (ERP) system was built in a relatively
short time by using RAD [8]. The ERP system was tested using the User Acceptance Test (UAT) method
and still matches the user's needs. Customer Relationship Management (CRM) is also designed using
RAD [9]; the result is time improvement in the payment process. The payment system for the fashion
boutique, developed using RAD, increases the speed of system development while improving software
quality [10]. RAD implemented in the Library Information System can solve the library’s business
processes within a short development process [11].

For the development of the KPI monitoring system, we selected rapid application development
as the method due to its importance and flexibility in integrating the completed subsystems into the
working environment. There is no study that implements and evaluates RAD on top of already-built
subsystems, particularly in higher education information systems. The RAD technique is supposed to
satisfy the functional requirements of the system and to accelerate the project work.

2. METHOD

The system development method used in this research is Rapid Application Development
(RAD). RAD can accelerate the cycle of the development of a system or application, thus saving the
valuable resources of time and labor [6]. RAD is suitable for this research because the system is being
developed by a small team that includes a user who understands the exact business process [12]. There
are 4 stages of RAD: the Requirements Planning Phase, the User Design Phase, the Construction Phase,
and the Cut-Over Phase [13], which is illustrated in Figure 1.
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Figure 1. Rapid Application Development (RAD) phases

The steps of this research development, which uses the RAD method, are explained as follows
14]:
Al 1. Requirement Planning Phase

During this phase, we gather functional requirements for the system from users [15].
In this case, we collected the requirement from our development team members. The
members are campus officials and consist of Dean and Head of Department.

2. User Design Phase
At this stage, we design the prototype using diagrams and mockups. The prototype is
built per requirement, which is then tested by the user with feedback. Then the
developer can refine the prototype based on user feedback. This process is iterated
until all requirements are fulfilled [16]. We visualize the prototype using a use case
diagram and mockup page. We also design the database schema for the system in this
phase.

3. Construction Phase
In this stage, we build the monitoring system using the prototype and diagrams from
the user design phase. We integrated the third-party cloud storage [17] subsystem in
this stage. In implementation, we use a web-based application LAMP stack (Linux,
Apache, MySQL, PHP) due to rapid prototyping and broad compatibility with existing
web servers [18]. Additionally, we developed the system using the Laravel framework
based on the Model-View-Controller (MVC) architecture [19]. The result or output in
this stage is a system for monitoring KPIs in higher education.

4. Cut-Over Phase
Lastly, we end the development process with testing the system using the black-box
method to ensure the system meets all requirements and functions properly [20]. This
test does not evaluate the source code of the program.

3. RESULT AND ANALYSIS

3.1 Requirement Planning

Based on the interviews with users, we obtained a comprehensive understanding of the
system's functional and non-functional needs. Functional requirements include the user can create, read,
update, and delete quarterly KPI reports per study program. System also can show a summary
dashboard of the quaterly faculty-level KPI report and download the report in spreadsheet format. Non-
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functional requirement is a web-based application that can be accessed from desktop and mobile
devices.

3.2. User Design

Summary
dashboard

Download KPI
report

Create APl data

Users

Read KPI data per
indicator

pdate KP| data pe
indicator

Delete KPI data

Figure 2. Final prototype use case diagram

Figure 2 shows the final use case diagram, which was created to fulfill all specifications in the
requirement planning phase. At first, the developer designs the initial use case diagram. Initial design is
translated to mockup pages, which are then tested by users who provide feedback when needed. Then,
the next design is created to complete the feedback. This process iterated until it produced the final use
case diagram and mockup prototype that met all requirements.
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kpi_indicator_stdy_prgrm kpi_indicator kpi
id id id
kpi_ind_id kpi_id faculty_id
stdy_prgrm_id kpi_number year
kpi_number indicator period
indicator info created_at
info target updated_at
target realization
realization progress_info faculty
progress_info problem
problem follow_up id
follow_up file_link name
file_link created_at abbreviation
created_at updated_at created_at
updated_at updated_at
users
id
study_program name
id email
faculty_id email_verified_at
name password
degree_level remember_toke
created_at created_at
updated_at updated_at

Figure 3. Database schema of Higher Education KPI Monitoring System

The database schema was then designed based on the use case diagram as shown in Figure 3.
The schema integrates multiple study programs into a faculty-level KPI report. We also combine all users
into one role to simplify the system, which allows for easier management and reduces the overhead
associated with maintaining multiple roles. For now, the system does not need the complex role system
to meet all the requirements.

3.3. Construction

Based on the final prototype and the diagram in the user design phase, the rapid development
was started. We construct the system on our server to ensure immediate access upon completion. Figure
4 shows the system's login page. After logging in, the user can access the home dashboard and KPI menu.
To fulfill the non-functional requirement of the system, we implement a responsive web design so it can
be accessed with a fluid user interface on both desktop and mobile devices, as shown in Figure 5. We
also add a summary graph and download a KPI reportin this dashboard based on requirement planning.
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Figure 4. Login page when system accessed by browser
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Figure 5. Dashboard page in desktop version (a) and mobile version (b)
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Figure 6 shows the KPI menu where the user can create, read, update, and delete (CRUD) the
quarterly faculty-level KPI report. After creation, the system automatically loads the template for the
current KPI standard and criteria, as shown in Figure 7. The user must enter the percentage progress for
each indicator and attach the URL of the supporting document. That URL will connect to a third-party
cloud storage subsystem. A form to fill out for each indicator is shown in Figure 8. All the changes are
saved in the server database, which makes monitoring and editing KPIs possible anytime and anywhere
via the internet.

FEB Information System

@ Home Daftar IKU

# Tahun Periode Actions

1 2025 ™ 1 [ Delete |
2 2025 w2 Delete |
3 2025 W3 m
4 2025 W4

Delete |

Figure 6. Faculty-level KPI CRUD page
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Figure 7. Study program-level KPI read operation page
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Figure 8. Study program-level KPI edit operation page

3.4. Cut-Over

Black-box testing is done to evaluate the proposed systems. We test seven main scenarios from
the use case diagram. Table 1 shows the black-box test result.

Table 1. Black-box testing result

Scenario Task Expected Result Test Result
Login Enter email and User enters the main Compatible
password, click page
‘Login’ button
Summary dashboard Click ‘Home’ menu User see summary Compatible
graph
Download KPI report Click ‘Download KPI User download KPI Compatible
Report’ button report
Create KPI data Enter ‘KPI’ menu, User add KPI data Compatible
click ‘Add KPI’ button,
filling new KPI form
Read KPI data per Enter ‘KPI’ menu, User see KPI data per Compatible
indicator click ‘Look’ button indicator
Update KPI data per Enter ‘KPI’ menu, User update KPI data Compatible
indicator click ‘Look’ button, per indicator
click ‘Edit’ button,
filling edit KPI form
Delete KPI data Enter ‘KPI’ menu, User delete KPI data Compatible
click ‘Delete’ button

The development of the application started in June 2025 and continued till August. The user
feedback was iterated as per the requirement. The KPI monitoring system was then implemented in a
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real environment for one semester. Based on user reviews, the system successfully solves the data silos
problem and makes KPI reports more efficient in time and labor.

4. DISCUSSION/CONCLUSION

The KPI monitoring system for higher education has been completed at the requirement
planning, user design, construction, and cut-over stages. At the requirement planning stage, a list
consisting of functional and non-functional requirements has been collected. At the user design stage, a
requirement is then turned into a prototype that can be clicked on the buttons, which is tested to get
feedback from the user. After all requirements are fulfilled, the full application is built during the
construction stages. Based on the results of functional testing using the black-box method, it can be
concluded that in all seven main scenarios, the application works as expected and is compatible with
solving data silo problems in fragmentary systems. RAD, or Rapid Application Development, has proven
to be a suitable method to be used in fast-paced development with finished subsystem integration.
Future work includes calculating the performance and user satisfaction of the system from the user's
perspective.
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