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Introduction

Abstract: Differentiated learning is a form of learning that is oriented to the needs of
students. This research is a classroom action research which aims to determine the effect of
implementing visual, auditory, and kinesthetic (VAK) learning style-based differentiation
in the Problem Based Learning (PBL) model on students' physics learning activities and
outcomes. The material used is global warming. This research was conducted in class X-2
of State High School 3 Jember for the 2022/2023 Academic Year. The subjects of this study
were of 36 students who were divided into three VAK learning style profile categories. This
research includes quantitative descriptive research. The research data collection method
used a Likert scale learning style questionnaire, activity observation sheets and written tests
to obtain students' physics learning outcomes. The design used in this study was the Tagart
and Kemmis model cycles and the data obtained was analyzed using classical learning
completeness. The results showed that there was an increase in student learning activities
by 20.14% and an increase in student physics learning outcomes classically by 25% and the
average level of mastery learning was above the minimum completeness criteria with an
increase in the average score of 6.06. Based on the results of the study, it can be concluded
that the application of the PBL learning model based on VAK learning style differentiation
can increase student activity and learning outcomes.
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student learning styles. Therefore, differentiated

learning is one of the solutions.

The Government of the Republic of Indonesia has
launched a new paradigm learning system to advance
and restore national education after the Covid-19
pandemic by launching the Merdeka Curriculum.
Implementation of this merdeka curriculum will later be
able to realize students' rights and abilities to determine
their learning process through setting learning
objectives, reflecting on abilities, and taking steps
proactively and responsibly for their own success
(Fitriyah et al., 2022). The Merdeka Curriculum provides
flexibility for teachers to develop learning according to
the needs and characteristics of their students. The facts
found at this time indicate that many processes of
meeting student learning needs have not been fully
implemented. One of the factors is the difference in

How to Cite:

Learning style is one of the characteristics of
students which is one of the important variables in
learning. Learning style is also defined as differences in
individual tendencies to process certain types of
information (Rahadian et al., 2023). Differentiated
learning with an overview of learning styles can make it
easier for students to represent their needs. Process
meeting the learning needs of these students is in
accordance with the humanistic learning theory
developed by Abraham Maslow, namely viewing the
learning process of students as an effort to achieve self-
actualization and develop their potential (Almasri,
2022). Therefore the role of the teacher in developing
differentiated learning with an overview of learning
styles is needed to optimize the fulfillment of student
learning.
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The learning process of distinguishing learning
styles can be a solution to respond to students' needs,
styles, interests, and learning potential. In general, there
are three learning styles that many people have as stated
by Bobbi DePorter, namely the VAK learning style
(Visual, Auditory, and Kinesthetic). Visual learning style
is a learning style in which people learn well when using
their sense of sight. Auditory learning style is a learning
style in which people learn better when they use their
sense of hearing. Kinesthetic learning style is a learning
style that involves movement, processing and
experimenting (Dunn, 1993).

VAK learning is a teaching method that can be
applied to all students. This method is expected to
expedite the teaching and learning process because the
teacher has reached all learning styles. students can
learn with different learning styles at one time
(Hidayatullah et al., 2022). The results of the study show
that VAK-based differentiation learning have a
relationship to learning outcomes or student
achievement (Almomani, 2019; Bakri et al., 2019;
Cimermanova, 2018; Devy et al,, 2022;
Khodabakhshzadeh et al., 2017; Magulod, 2019).

In addition to influencing learning outcomes, the
implementation of the VAK model in learning actually
affects students' learning motivation. There are
differences in learning motivation between before and
after learning based on visual, auditory, and kinesthetic
learning methods (Istiqomah et al., 2023; Rahmi et al,,
2023). The increase in learning desire increased from
66% to 87.5% (in moderate learning motivation), this can
be observed in the Sig (2-tailed) output value of 0.382
(>0.05) (Yusnanto et al., 2021).

Problem solving is a necessary skill in the 21st
century (Ince, 2018). Research on the relationship
between the VAK learning style and the problem solving
process shows that in high-level physics material it is
better for the auditory learning style (Hakim et al., 2022).
However, the kinesthetic learning style shows a
scientific attitude in solving problems better (Nugraha et
al., 2020).

Based on the results of these studies, it is necessary
to conduct further research on learning style
differentiation in physics learning to increase activity
and learning outcomes students through the Problem
Based Learning (PBL) model. The PBL model is a
learning framework that encourages students to be in
direct contact with authentic problems at school real
environment. Through models PBL, students can
construct their own knowledge, grow it problem solving
skills with think critically, and get used to being
independent and increase their confidence in learning
(Docktor et al., 2016; Permatasary et al., 2018; Syarifah,
2022).
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Teachers as planners and executors must be able to
determine the strategy appropriate learning the needs of
students and systematically. A systematic learning
strategy will provide advantages when implementing
learning (Chetty et al., 2019). Teachers must have a
variety of teaching styles in order to meet the needs of
students' learning styles so that students are motivated
during the learning process (Ridwan et al., 2019;
Wulandari et al., 2023; Yotta, 2023). The use of E-learning
and virtual lab is expected to help teachers in managing
classes. E-learning that supports student learning styles
has a positive impact and is more effective in learning
(Hermansyah et al., 2021, Khamparia et al., 2020;
Yulianci et al., 2021).

Based on the description above, further research is
needed to examine the application of differentiated
learning strategies in the PBL model in terms of the VAK
learning style to increase the activity and learning
outcomes of physics class X (ten) on Global Warming.

Method

This type of research is Classroom Action Research.
Classroom Action Research is research that aims to
improve learning processes and outcomes (Parnawi,
2020). This research is done as many as two cycles that
aim to determine the impact of learning differentiate on
a PBL-based model VAK learning styles on physics
learning activities and outcomes. The cycle model
design uses the Tagart and Kemmis models which
consist of four components, namely planning, action,
observation and reflection which are depicted in Figure
1 below.

Figure 1. Tagart and kemmis research models

The subjects of this study were all students of class
X-2 State Senior High School 3 Jember Academic Year
2022/2023 as many as 36 people. The research was
conducted in the odd semester in January of the year
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2023. Data collection techniques wused include
observation, tests, and documentation. Data collection
refers to the Sugiyono model by reducing data,
presenting data, and drawing conclusions (Sugiyono,
2019). Learning activities are obtained through
observation sheets, while physics learning outcomes are
obtained through post-test questions. Next data
activities and learning outcomes were analyzed using
the following techniques.

Teacher Activity Analysis

Observation sheet data teacher activity is analyzed
using the following Equation 1.

R
S = Sx100% )

S : percent value sought
R : the number of teacher who do the activity

N : the total number of students

Table 1. Teacher Activity Criteria
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NP : percent value sought
R :total number of students who scored>76

SM : the total number of student

Table 3. Criteria for Completeness of Learning
Outcomes

Completeness Learning (%) Criteria
80-100 Very well
66-79 Good
56-65 Enough
40-55 Not Enough
<40 Very Less

Activity (%) Criteria
86-100 Very Good
76-85 Good
60-75 Pretty Good
55-59 Not Good
<54 Not Good

Student Activity Analysis

The data obtained from the results of the student
activity observation sheet during the learning process in
the analysis using the following Equation 2.

— P 0
AP = £ x 100% )

AP : percent value sought
2P :the number of student who do the activity

Yp :the total number of students

Table 2. Participant Activity

Activity (%) Criteria
81-100 Very Active
61-80 Active
41-60 Quite Active
21-40 Less Active
0-20 Not Active

Analysis of Student Learning Outcomes

Data on student learning outcomes were obtained
through tests conducted at end of each cycle. The data
will be processed in classical completeness with
minimum completeness criteria (score 76) = using the
following Equation 3.

R
NP = —x100% 3)

Result and Discussion

The Problem Based Learning (PBL) model is a
learning model that makes contextual problems a
stimulus to acquire knowledge and concepts with
critical thinking skills in solving problems. The
application of the PBL model will involve students
actively in solving problems so that they can foster their
curiosity (Zaidah and Hidayatulloh, 2023). The initial
step taken by the teacher is to carry out a diagnostic
assessment noncognitive to determine learning styles
each student. The results of the non-cognitive diagnostic
assessment are shown in Figure 2 below.

» Visual

Auditory = Kinesthetic

Figure 2. Non-cognitive diagnostic assessment results

Figure 2. Shows that there is 14 student with a
visual learning style type (39%), 9 student (25%) with an
auditory learning type, and 13 student with a kinesthetic
type. Based on research data in the form of teacher
activities, student activities, and physics learning
outcomes are described as follows.

Teacher Activity

The results of the analysis of teacher activities in
cycle I and cycle II in each implementation of learning
activity steps are presented in Table 4.
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Table 4. Activity Analysis Result
Percentage (%)

Data CyclesI  CyclesII Average
Teacher Activity 77.78 91.67 84.72
Category Good Very Good Good

Based on the analysis results of Table 4, teacher
activity in cycle I was classified as a good category with
a percentage value 77.78%. This shows that the teacher's
activity after using the model PBL with a learning
strategy with VAK learning style differentiation has
increased. Meanwhile, teacher activity in cycle II
increased by 91.67% in the very good category. In cycle
I, the teacher has started to master the learning model
but there are several indicators that are not implemented
properly such as the lack of organizing students so that
they waste too much time and perceptions that are not
relevant to the previous learning material. Meanwhile in
cycle II, the teacher began to master and understand the
syntax in the PBL model and experienced an increase in
class management. The teacher motivates students by
applying the PBL model and providing Student
Worksheets based on Technological Pedagogical
Content Knowledge (TPACK). The recapitulation of the
average value of teacher activity on each indicator is
presented through Figure 3.

Indicator
ke | ke 1

2

3

W

"

[

Figure 3. Average percentage of teacher activity each
indicator

Figure 3. shows that teacher activity on each
indicator has varying percentages. The lowest teacher
activity in cycle I occurred in the 6th indicator, namely
organizing students with a percentage of 50%. The
lowest activity in cycle I is because the teacher has not
mastered it differentiated learning strategies in terms of
VAK learning style. Meanwhile, the highest percentage
occurred in the fourth indicator. 3 and 5, namely
providing motivation and using learning tools or media
with a percentage of 100%. This matter because the
teacher always motivates students to learn.
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The results of the analysis of teacher activity in
cycle II have increased, namely on the 1st, 2nd, 3rd, 6th,
7th and 8th indicators with a percentage value of 100%.
Meanwhile, the 4th, 5th, and 9th activities with a
percentage of 75% which shows that there are still three
indicators sufficient criteria.

Student Activities

Before the action was taken, students were
observed to have active activities less active. Based on
the results of observations indicate that there are still
many participants students who are less focused on the
learning carried out by the teacher. Application of the
PBL model with strategy differentiated learning in terms
of VAK learning styles turned out to be capable improve
student learning activities. The results of the analysis of
student activity in cycle I and cycle II in each observed
indicator is presented in Table 5.

Table 5. Result of Student Activity Analysis
Percentage (%)

Indicator CyclesI  CyclesIl Increase
Student Activity 41.67 61.81 20.14
Category Quite active Active

Based on Table 5, shows that there is an increase in
the average percentage of observed activity by 20.14%.
The average activity of students in cycle I is still quite
sufficient active with an average percentage of 41.67%.
Meanwhile, in cycle II has an average percentage value
of learning activity of 61.81% and is in the active
category. The recapitulation data for each indicator of
student activity represented in Figure 4.

e
P
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e
- I I I
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=

Figure 4. Student activities for each indicator

Figure 4. shows that for each activity indicator
students have a variety of categories, namely less active,
moderately active, and active. However, each indicator
has increased. This is because students are getting used

to and focused on learning using the PBL model with
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differentiated learning based on VAK learning styles.
The increase that occurred in each indicator was 5.56%;
19.44%; 33.33%; And 22.22%. The lowest student
learning activity occurs in indicator 1, namely asking
questions with an average percentage of 25%, while the
highest activity occurs in indicator 4, namely
communicating 77.78%. The results of increased student
activity in the application of the PBL model with
differentiated learning strategies based on VAK learning
styles are in line with the results of research from
Khairunisa et al. (2020) which states that the application
of the PBL model is able to increase learning activities
and student learning outcomes with a significance value
of 0.028<0.05.

Learning Outcomes

The results of descriptive quantitative analysis of
student learning outcomes after applying the PBL model
with a style-based differentiation learning strategy
learning VAK experienced an increase in classical
mastery as presented in Table 6.

Table 6. Analysis of Student Learning Outcomes

o Cycle
Description : i
Number of student 36 36
Completed student 26 35
Grade point average 79.44 85.50
Classical absorption 79.44% 85.50%
Classical terms 72.22% 97.22%

Based on the posttest scores in cycle I with a total of
36 students, the highest score was 100 while the lowest
score was 40. The results of the posttest scores showed
that 26 students completed (72. 22%) and 10 students did
not complete (27.98%). This shows that the learning
outcomes of students in cycle I already have a good
category. Nevertheless, there were still 10 students who
did not complete. This incompleteness was allegedly
because students were not familiar with the learning
system using the PBL model with the discussion
method. This makes the fulfillment of the needs of
students not optimal. In addition, there has not been
good communication between teachers and students, so
that students' learning motivation is still lacking.

On the other hand there are still students who have
not focused on participating in learning, so that it is
possible that not all students are actively involved in the
learning process. Through reflection and evaluation of
cycle 1, follow-up was carried out to correct existing
deficiencies starting from planning, implementation of
Cycle II, and observation. In cycle II the learning
outcomes of students were more improved compared to
cycle 1. The highest value is 94 while the lowest score
was 74. Students who completed reached 35 people
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(97.22%) and who did not complete as many as 1 student
(2.78%). Based on the posttest scores in cycle II, there is
an increase in the average value class of 6.06 and so is
the percentage of completeness of 25%.

In learning cycle 1I, the teacher directing students
more and more intensively assisting participants
students who are less active and encourage students
who are afraid to present be brave to come in front of the
class. After being given motivation and direction,
students become more enthusiastic, active in
discussions, and fighting over serial numbers to present
work the group. Based on the percentage of classical
completeness obtained in cycle II, the class is said to be
complete. A class is said to be complete in learning
(classical completeness) if there is > 85% students who
complete. Then the application of the PBL model with a
differentiated learning strategy based learning style
VAK able improve physics learning outcomes.

Conclusion

Based on the results of the analysis that has been
carried out, it can be concluded that the application of
differentiated learning strategies with classroom action
research can increase the activity and learning outcomes
of physics class X-2 of State Senior High School 3 Jember.
Percentage increase in activity student learning by
20.14% and an average increase in the percentage of
completeness of student learning outcomes by 25% with
an average class score increased by 6.06. Almost all
indicators observed in this study have increased.
Differentiated learning can be developed more broadly
by adjusting the needs of students such as the level of
readiness and interest in learning so that the needs of
students can be accommodated holistically.
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