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Abstract:

Project-based learning (PjBL) is one of the learning models that can optimize students' learning styles. PjBL provides students
with the opportunity to learn actively, independently, and creatively. This study aims to analyze the effect of the PjBL learning
model on the learning styles of PPLG SMK Negeri students in Surakarta. This study used a quantitative method with an
experimental approach. The research sample was 36 XI grade PPLG SMK Negeri students in Surakarta. This study used the
Felder-Silverman learning style instrument to measure students' learning styles. The results of the study showed that the PjBL
learning model had a positive effect on students' learning styles. Students who followed PjBL learning were more likely to have
kinesthetic, visual, and auditory learning styles. This is because PjBL provides students with the opportunity to learn actively
through activities that involve body movement, vision, and hearing. Based on the results of this study, it is suggested that the
PjBL learning model can be applied more widely in schools, especially in SMK which have students with various learning styles.
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Introduction

Education in the digital age demands innovation in teaching methods, especially in the field of software and game
development in Vocational High Schools (SMK). One approach that has received attention is the project-based
learning method, especially in the context of mobile application development. This study aims to explore the impact
of using the project-based learning method in mobile application development on the learning styles of class XI
students in the Software and Game Development department at SMK Negeri in Surakarta.

Project-based learning can stimulate innovative thinking by designing creative courses that support students'
creativity, critical thinking and learning competencies (Salma, et al. 2021). Project-based learning (PBL) is a powerful
tool for encouraging innovation in students. By designing creative courses that integrate project work with specific
goals, you can effectively cultivate students' creativity, critical thinking, and learning competencies. Incorporating
these elements into PBL course design, can create a dynamic environment that sparks innovation, empowers students
to become independent thinkers, and equips them with the skills to tackle real-world challenges with creativity and
confidence.

PjBL is a project-based learning model to improve students' 4C (Creative, Critical Thinking, Collaborative and
Communication) skills through real learning experiences (Siregar et al., 2023). The project-based learning model
(PjBL) is a learning model that can be applied in vocational schools. is a student-centered learning model. In PjBL,
students are given the opportunity to develop their skills and knowledge through project activities that are relevant to
real life. PjBL has several advantages compared to conventional learning models. PjBL can increase students' learning
motivation, develop critical thinking and problem solving skills, and improve communication and collaboration skills.
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The latest qualitative research on student learning styles in the digital era shows that student learning styles can be
categorized into three, namely: visual, auditory and kinesthetic. Students who have a visual learning style find it easier
to understand learning material through pictures, diagrams and videos. Students who have an auditory learning style
find it easier to understand learning material by listening to teacher or friend explanations. Students who have a
kinesthetic learning style find it easier to understand learning material through direct practice.

Apart from that, recent research also shows that students in the digital era prefer learning that is interactive, fun, and
relevant to everyday life. This is because students in the digital era are accustomed to digital technology which
provides interactive and interesting learning. In this context, this research tries to dig deeper into the impact of project-
based learning methods in creating mobile applications on students' learning styles. By involving them in contextual
and applicable learning experiences, it is hoped that this research can make a positive contribution to the development
of education in vocational schools and increase understanding of the relationship between learning methods, mobile
application development, and students' learning styles.

According to Kolb, learning style is the way a person tends to choose to receive information in their environment and
process information (Yulianci et al., 2018). Learning style is the way or strategy a person uses in learning. Everyone
has a different learning style, some are visual, auditory, kinesthetic, or a combination of several of these learning
styles. Learning motivation is the urge or desire to learn. Motivation to learn can come from within oneself or from
outside oneself. High learning motivation will encourage students to study hard and diligently so that their learning
achievement will increase.

According to Febriana (2018), researchers found that the project-based learning model can improve students' learning
outcomes and learning styles in Physics subjects in secondary schools in Malaysia. Based on this research, it can be
concluded that the project-based learning model can improve learning outcomes and student motivation. Apart from
that, the project-based learning model can also improve students’ learning styles.

The research entitled "Purposeful sampling for qualitative data collection and analysis in mixed method
implementation research™ by Palinkas et. al., (2023). This research uses purposive sampling. The use of single strategy
or multistage strategy designs is recommended, especially for nation-wide implementation research. This article
covers the ideas and methods of purposeful sampling in implementation research. It also explains the many kinds and
categories of purposeful sampling strategies.

Grasha (1974) emphasized that understanding learning styles and their orientation helps the success of learning,
students will be happier and more productive if they learn in a way that suits their own style. Several experts divide
learning styles through various perspectives so that various variations in the division of learning styles are obtained.

Curry (1987) divides learning styles based on groups of Joyce and Weil learning models, namely (1) information
processing models, namely Felder-Silverman, Kolb learning styles; (2) personal model, which includes the learning
style Myers-Biggs Type Indicator, Witkin; (3) social interaction model, namely the learning styles of Reichman and
Grasha, Perry, Belenky; (4) behavioral learning model, in this model there are Canfield, Dunn and Dunn and VAK.
This research focuses on the Felder-Silverman learning style.

Lecture learning, which is often used, has many shortcomings. It cannot be denied that lecture-based learning is not
suitable for some students' learning styles. In fact, according to (Ananto, 2020), in the initial conditions, his research
showed very low learning outcomes and the lowest grades. This was because the teaching given by the teacher was
only in the form of lectures. And students are only listeners, so this will make them unmotivated to learn. Even though
learning in the form of lectures results in low grades, it cannot be solely attributed to the lecture method itself.

Researchers hope that the findings of this research can make a significant contribution to the world of vocational
education, especially the PPLG SMK department. Using some knowledge and understanding obtained from the
internet, researchers hope that project-based learning will become more interesting. As the results of research by Belo
Ximenes (2023), better student evaluations of the internet increase interest in learning to use the Internet in secondary
schools. By understanding the analysis of how PjBL relates to student learning styles, teachers can design more
personalized and effective learning strategies, thereby improving the quality of graduates and their readiness to enter
the world of work.

Research Method

Learning style research can be carried out using various methods, one of which is qualitative methods. This qualitative
method is used to understand in depth the learning style of a person or group of people. According to Hidayat, Y. M.
(2021), A qualitative approach can be used to research learning styles with the aim of understanding in depth the
learning style of a person or group of people.
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In this qualitative research, the sampling technique used was purposive sampling. Purposive sampling is a non-
probability sampling technique used in qualitative research to identify and select participants who have knowledge or
experience relevant to the research topic (Palinkas et. al., 2023). This technique is carried out by selecting research
subjects based on certain criteria that are relevant to the research objectives.

Qualitative data was taken from a sampling of PPLG students at State Vocational Schools in Surakarta. The reason
why qualitative data can be taken from sampling Software and Game Development students is because Software and
Game Development students have specific learning styles. Students who choose this major usually have a high interest
in technology and programming.

Learning styles are obtained through a learning style questionnaire (learning style questionnaire) developed by O'Brien
(1989). Students in this major typically study a wide variety of materials related to software and game development.
They also have practicum and project experience that can be a valuable source of data for learning styles research.

Research procedure

Data collection for research was carried out simultaneously or after the teacher carried out learning practices in the
Mobile Device Programming subject at one of the State Vocational Schools in Surakarta. Data collection was carried
out after carrying out treatment at the State VVocational School in Surakarta. For details of data collection in the
following way:

Interview

The first data collection was carried out by interview. This process was carried out directly with 2 types of participants,
namely the PPLG expertise program subject teachers and 36 class XI students at one of the State VVocational Schools
in Surakarta. For teacher participants, the interview process was carried out for approximately 20 minutes, during this
process all conversations were recorded using a cellphone. For sample data, purposive sampling was taken from
teachers because they had an understanding of learning at PPLG for more than 5 years.

Interview

The first data collection was carried out by interview. This process was carried out directly with 2 types of participants,
namely the PPLG expertise program subject teachers and 36 class X1 students at one of the State VVocational Schools
in Surakarta. For teacher participants, the interview process was carried out for approximately 20 minutes, during this
process all conversations were recorded using a cellphone. For sample data, purposive sampling was taken from
teachers because they had an understanding of learning at PPLG for more than 5 years.

Table 1.1. Interview Participants

Participant Position

Participant 1 Skills Program Teacher
Participant 2 Skills Program Teacher

Table 1.2. Teacher Interview Sheet

No Interview Question Indicators

1 How do students usually prepare for lessons?

2 Do they tend to learn independently or in a group?

3 Do students prefer visual, auditory, or kinesthetic learning?

4 How do students respond to the lesson material, is it more effective through presentations,
discussions, or reading alone?

For student participants, the interview process was carried out using a Google Form. Interview data collection carried
out using Google Forms is generally permitted, but several things need to be considered to maintain the validity and
ethics of research. Items from the interview results will contain answers to the following questions:

Table 1.2. Teacher Interview Sheet

No Interview Question Indicators

1 | prefer lots of illustrations (pictures) when studying

2 It's easier for me to understand lessons with lots of picture illustrations

3 I like colorful objects

4 | often feel sleepy and have difficulty focusing when the teacher explains or talks
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5 I remember the film material more easily than the teacher's explanation
6 I remember more easily from the teacher's explanation or explanation
7 I memorize it more easily if it is said repeatedly

8 I am more comfortable pronouncing out loud when studying

9 | find it fun to listen to people talking

10 | prefer listening to recordings to reading textbooks

11 Dismantling equipment is my hobby

12 | prefer learning that involves a lot of physical exercise

13 I don't like being quiet for a long time

14 | prefer to move a lot even when studying

15 I prefer to learn through practice rather than listening

In the diagnostic classification given, if a student answers "YES" more often to questions in the range 1-5, then the
student has a visual learning style. If a student answers "YES" more times to questions in the 6-10 range, then the
student has an auditory learning style. If the student answers "YES" more to questions in the 11-15 range, then the
student has a kinesthetic learning style.

Observation

This second data collection was carried out by observation. This observation process was carried out directly with
participants, namely students who took basic subjects in the computer assembly skills program at one of the State
Vocational Schools in Surakarta. The observation process for students is carried out for approximately 4 class hours
or 240 minutes when students do a practicum in the Mobile Device Programming subject. The total observation time
was approximately 240 minutes, throughout the observation process everything was documented using a cellphone.

Result and Discussion

Result

Based on the results obtained from interviews with teachers, students usually prepare for lessons in various ways,
depending on their learning style. Visual learners might read their notes, create graphs or diagrams, or watch videos
explaining course material. Auditory learners might listen to tutorials or YouTube videos, join group discussions, or
discuss with their teacher. Kinesthetic learners may conduct experiments, make models, or engage in other hands-on
activities.

Learners tend to study independently or in groups, depending on their learning style and personality. Visual learners
may prefer to study independently, so they can focus on the lesson material without distractions. Auditory learners
may prefer to study in groups, so they can discuss and share ideas with their friends. Kinesthetic learners may prefer
to study in groups so they can engage in hands-on activities and social interactions.

Students have different learning styles, namely visual, auditory, or kinesthetic. Visual students learn by seeing, auditory
students learn by hearing, and kinesthetic students learn by moving.

Learners respond to learning material in various ways, depending on their learning style. Visual learners may more
easily understand subject matter if the material is presented in visual form, such as pictures, diagrams, or videos.
Auditory learners may more easily understand lesson material if the material is presented orally, such as in a lecture,
discussion, or presentation. Kinesthetic learners may find it easier to understand lesson material if the material is
practiced directly.

Based on the results of diagnostic classification from student interviews using Google Form media, the composition
of learning styles of class X1 PPLG State VVocational School students in Surakarta is as follows:

Table 1.4. Diagnostic Classification Results

Type Number of Students Percentage
Auditory 11 37 %
Kinesthetic 13 40 %
Visual 12 43 %
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Discussion

Based on the analysis data that has been obtained, students have different preferences, needs and learning goals. Some
choose visual learning, others choose auditory or kinesthetic learning. There are even those who choose a combination
of these three learning styles.

Learner Learning Styles

From the results of the research that has been carried out, several points have been obtained. Students prepare for
lessons in various ways that can help them to learn more effectively, such as reading previous material and repeating
it to more easily understand new material.

Students have different ways of learning. Some students tend to study independently, and others prefer to study in
groups. Based on research data that has been obtained, the composition of learning styles of PPLG State Vocational
School students in Surakarta shows that the majority of students have a kinesthetic learning style, followed by auditory
and visual learning styles. This shows that PPLG State Vocational School students in Surakarta learn more easily by
moving, hearing, and seeing.

Based on the results of observations, most students respond more effectively to lesson material with discussions and
presentations. However, overall, students respond to lesson material in different ways depending on their learning
style, interests, and goals. So teachers need to understand these learning styles to provide an effective learning
environment. Teachers can maximize the learning outcomes of each student by providing a supportive learning
environment that can develop the abilities of each student, who has different characteristics.

Project-Based Learning Model on Learning Styles

The project-based learning model (PjBL) has the potential to accommodate the diverse learning styles of State
Vocational School PPLG students in Surakarta. PjBL is a student-centered learning model. In PjBL, students are
allowed to develop their skills and knowledge through project activities that are relevant to real life.

The project-based learning model requires students to always be active and contribute to learning. This learning is
called active learning. However, it is not only about seeking activity; active learning must have appropriate strategies
to meet appropriate learning objectives for students. As explained by Hatta (2020), the active learning strategy chosen
must meet the learning objectives for students. The goal of active learning is not only to encourage student participation
in responding to teacher interactions but also to stimulate them to think about what they are doing.

PjBL has several advantages compared to conventional learning models. PjBL can increase students' learning
motivation, develop critical thinking and problem-solving skills, and improve communication and collaboration skills.
The advantages of PjBL can support PPLG State VVocational School students in Surakarta to learn more effectively
and efficiently, according to their respective learning styles. According to the results of previous research from Almulla
(2020), the use of the PjBL method in learning and the learning process supports students in answering their questions;
this is a role that must be played by the teacher.

According to Indratno and Purnomo (2018), the project-based learning model improves students' abilities, especially
in critical thinking skill indicators, namely providing situations for answering questions and drawing conclusions from
an action. This opinion is supported by Lestari & Lubis (2023) and Arifuddin (2020) that the project-based learning
model improves students' abilities, especially in critical thinking skill indicators, namely providing situations for
answering questions and drawing conclusions from an action.

Conclusion

This research shows that the project-based learning model (PjBL) has the potential to accommodate the diverse
learning styles of State Vocational School PPLG students in Surakarta. PjBL can increase students' learning
motivation, develop critical thinking and problem-solving skills, and improve communication and collaboration skills.
This is also following personal experience. In our research, the results of the questionnaire show that project-based
learning can be very interesting for students, just as concluded by Marcela et al. (2023). Almost all participants agreed
with this opinion.

PjBL does teach something new and is therefore interesting to many students. Of course, this method cannot completely
replace traditional teaching or other methods. However, researchers would like to recommend it as a more complete
and interesting alternative to other teaching concepts that teachers can use without fear that their students will perform
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worse. To increase the effectiveness of PjBL learning, teachers need to understand students' learning styles, use various
learning methods, and provide opportunities for students to actively participate in learning. Further research needs to
be carried out to test the effectiveness of PjBL in the long term.
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