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ABSTRACT

Keywords: UI/UX, web- This research aims to design a user interface (Ul/UX) for
based learning application, UML Class Diagram learning applications, especially for
UML class diagram, UCD students who want to explore UML class diagrams, by
method, user-driven applying the User-Centered Design (UCD) Method. This
design. method involves students as the main users of the application

to understand their needs, preferences, and user experience
in depth. The application interface design will be focused on
ease of use, attractive aesthetics, and user data security. The
development of this application is expected to help students
in learning and exploring UML class diagrams.
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Introduction

In today's digital era, information and communication technology has become an
integral part of various aspects of life, including in the world of education. One of the
most important areas in software development is system modeling using Unified
Modeling Language (UML) (Putri, 2021). UML is a standard modeling language used to
describe, visualize, build, and document object-based software (Pawenrusi, Kamariana,
Kasma, Wahyuni, & Aman, 2024). One of the most important diagrams in UML is the
class diagram, which depicts the structure of the system by defining classes, attributes,
operations, and relationships between objects. (Barbieri, Bruno, & Muzzupappa, 2018).

Based on a survey conducted by researchers on 40 Telkom University students
through Google Forms, the results show that 45.4% of students can make UML class
diagrams, while 54.6% of them have not mastered it. (Maharani, Durachman, &
Ratnawati, 2021). Students experience some of the main difficulties in learning UML
class diagrams, including understanding the types of diagram shapes and how to apply
them. Students majoring in Informatics at Telkom University expect features such as
video tutorials, practice questions to understand the material further, and complete
material presented (Bergkulla, 2024).

Learning UML class diagrams is not an easy thing for students or beginners in the
field of programming and software engineering. Concepts such as class, object,
inheritance, and association are often considered complex and abstract. Traditional
learning methods that rely only on textbooks and explanations from teachers are
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sometimes less effective in helping students understand this material in depth (Nugraha,
Suyanto, & Utami, 2024).

To overcome these problems, a more interactive and interesting learning approach
is needed. One of the solutions that can be offered is the development of a website-based
UML class diagram learning application designed with user interface (Ul) and user
experience (UX) aspects in mind. (Almenara et al., 2017). User Interface (Ul) refers to
the visual appearance and elements that allow interaction between the user and the
application or system. A good Ul should have an attractive, intuitive, and easy-to-
understand design for users. Meanwhile, User Experience (UX) is a broader concept,
covering the overall user experience when interacting with a product or service, including
aspects of usability, ease of use, performance, and user satisfaction. (Yilmaz & Goziim,
2023).

In the context of this website-based UML class diagram learning application, a good
UI/UX is essential to ensure that users can learn the material comfortably and effectively.
Some aspects of UI/UX to consider include a clean, uncluttered, and consistent interface
design, intuitive navigation, interactive presentation of material, interactive features such
as exercises and quizzes, and a fun and engaging user experience (Braham, Buendia,
Khemaja, & Gargouri, 2022).

In this application design process, the User-Centered Design (UCD) method can be
used to ensure that the user's needs and preferences are the top priority. (Choirunisa &
Ryansyah, 2023). The UCD method is an iterative approach that actively involves users
in every stage of product development, starting from initial research, concept design, and
prototyping, to evaluation and refinement. By using this method, it is hoped that the
resulting application will have an optimal UI/UX and match the needs and expectations
of users. (Chen & Tai, 2023).

Thus, this study aims to design a Ul/UX of a website-based UML class diagram
learning application using the UCD method. This application is expected to be an
alternative solution for students or students who want to learn UML class diagrams
independently, interactively, and fun so that it can improve their understanding of
important concepts in object-oriented system modeling.

The objectives of this study are:

1. Producing financial planning application designs using the UCD (User Centered
Design) method

2. Obtain Usability scores from financial planning applications built using SUS

Method

This study uses qualitative methods to gain a deep understanding through student
questionnaires, aiming to explore user needs and design learning media that emphasize
the interaction aspect.
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Place and Time of Research

This research was conducted at Telkom University and several other institutions,
with the author currently pursuing an S1 education in the Department of Informatics. This
research lasts for a certain period, starting from the analysis stage to implementation and
evaluation.

Research Stages

This research consists of several stages or processes that can be used to solve
existing problems, as well as help produce user interface designs that suit the needs
through the User-Centered Design (UCD) method.

Design Solution

A "design solution™ is a part of a research or design project that describes the
resulting design solution to address an identified problem. In the context of research
involving User-Centered Design (UCD).

LowFidelity

In the early stages of design, Low Fidelity was created, which is the first step in this
design process. Low Fidelity is just a skeleton with no elements such as fonts, colors,
logos, or other design components.

High Fidelity

After the Low Fidelity stage is completed, the next step is to design High Fidelity
so that the design that has been created is easier for users to understand. In this High
Fidelity design, elements such as images, icons, and colors will be added to clarify the
design that has been prepared.

Results and Discussion

At this stage, user needs will be explained based on the data that has been collected
from the results of the user persona questionnaire that has been created. This explanation
aims to help users achieve their desired goals.

Mental Model

A mental model is a representation of how a person understands, illustrates, or
explains his beliefs about how things work. In the context of user experience (UX), a
mental model refers to how a user or designer visualizes how a system or product works.
Here is the mental model of the system designer for the UML CLASS DIAGRAM
APPLICATION:
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Pengguna

Kebutuhan Pengguna

Visualisasi Konsep

Pembelajaran Bertahap

Implementasi Langsung

- Video tutorial

- Contoh kode

- Diagram

- Materi dasar
- Materi lanjutan

- Latihan soal

- Contoh langsung

- Implementasi

- Konsep

Hierarchical Task Analysis

Diskusi dan Bantuan

Desain Menarik

User task analysis using Hierarchical Task Analysis (HTA) is carried out to map
the activities or workflows required by users to achieve their goals. In this study, HTA is
used to describe how users access learning materials and practice instruction videos in

the UML learning application. (Dananjaya, Prathama, & Darmaastawan, 2024).

Create design solution

At this stage, the researcher focuses on designing interface design for UML learning
applications. This process begins with the creation of a low-fidelity prototype in the form
of an initial wireframe sketch. (Frans, Dominica, Lucky, Lilik, & Eva, 2024). After the
wireframe is completed, it is followed by the development of a high-fidelity prototype
that includes elements such as images, icons, typography, themes, interactions, and
functionality that is close to the shape of the final product.
a. Low-fidelity and high-fidelity Landing Pages
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Usability Testing
Table 1
Original score

Original Score (Sample Data)

Q Q Q Q Q Q Q Q1
QL 2 3 4 5 6 7 Q8 9 0
5 3 4 4 4 2 5 4 3 5
4 2 5 1 4 2 5 1 4 3
4 1 2 1 4 1 4 1 5 2
4 2 3 2 4 2 4 2 4 4
1 3 2 3 4 4 2 5 4 4
5 2 4 2 5 1 4 2 4 3
5 2 2 3 5 3 5 2 4 5
5 2 4 2 4 2 4 2 4 2
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5 1 5 1 4 2 4 1 5 1
3 3 3 3 5 3 5 3 5 5
4 5 2 4 5 2 4 2 4 2
4 2 2 4 5 1 5 2 4 1
4 2 1 2 5 2 4 2 4 2
4 2 2 2 5 2 5 2 5 2
4 2 2 2 4 2 4 1 4 1
5 2 1 3 4 2 5 2 1 4
5 3 1 2 4 2 4 2 4 5
5 1 3 2 5 2 4 2 5 4
4 3 2 4 5 2 5 1 4 4
4 2 3 4 5 2 4 1 5 3
4 2 4 2 5 2 5 3 5 3
4 4 5 5 4 4 4 5 5 4
4 5 5 4 4 4 5 5 5 5
5 1 5 1 4 2 4 2 4 2
5 1 5 2 4 2 5 1 5 3
5 2 4 2 5 1 5 1 5 2
5 2 1 2 4 1 4 2 4 3
4 2 2 3 4 2 3 2 4 4
5 1 4 2 4 3 4 2 4 2
4 2 2 3 4 2 4 3 4 2
4 2 2 3 4 2 4 2 4 3
5 1 4 2 4 2 5 1 4 3
4 2 3 4 2 4 2 4 4 4
3 2 2 4 4 2 4 2 4 4
4 2 2 2 4 2 4 2 4 4
4 2 4 2 5 2 5 3 4 2
4 1 4 1 4 1 5 1 5 1
5 2 4 2 4 2 5 2 4 2
4 2 4 2 5 2 5 2 4 2
4 2 4 2 5 2 4 2 4 2

The results obtained still do not fully reflect the actual usefulness value. However,
these results do not provide an accurate picture of the true usability value. To determine
the true value, the original score on odd-numbered questions must be subtracted by one
point, while the original score on even-numbered questions must be subtracted by five
points. Next, the number must be multiplied by 2.5. The following formula can be used
to calculate the actual average value.
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SUM(2,5 x (SUM((Qganjil — 1) + (5 — Qgenap)))

X SuUs

Jumlah Peserta

Value

Calculated Score (Sample Data)

(Qty x

Sum

2.5)
58
83
83
68
35

Q10

Q2 Q3 Q4 Q5 Q6 Q7 Q8 QI

Q1

23
33
33

27

14
32

80
65
78
93
60
60
75
70
78
75
58
60
78
65
73
78
50
50
85

26
31

37

24
24
30

28
31

30

23
24
31

26
29

31

20
20
34

88
90
70
60
78
65

35

36

28
24

31

26
26
33
17
23
26
31
37

65
83
43

58
65
78
93
80
80
78
71

32
32

31

Average Score (Final Result)

5655
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Conclusion

Based on the results of analysis and testing, the UI/UX design for the UML learning
system with the User Centered Design (UCD) method has successfully achieved its goals.
This system is able to provide an easy-to-use and efficient learning experience, according
to the user's needs.

Usability testing showed a SUS score of 71, which is included in the GOOD
category with a grade of C and ACCEPTABLE in the Adjective Ratings. This indicates
that the system meets the recommended usability standards and provides comfort in its
use. For further development, it is recommended to conduct a more in-depth analysis of
each SUS question to identify aspects of usability that can be improved, in order to meet
more specific user expectations.
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