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Abstract - This research is a quantitative study which aims to determine the description of critical
thinking abilities in physics in terms of students' thinking styles. The thinking styles that will be used in
this research are concrete sequential, abstract sequential, concrete random, and abstract random
thinking styles. The sample in this research was all 37 students in class XI of SMAN 5 Wajo. Data
collection technigues use thinking style tests and physics critical thinking ability tests. The thinking style
instrument used in this research is an instrument developed by De Porter which consists of 15 numbers
with four answer choices. Meanwhile, students' critical thinking abilities are in the form of test
instruments. The research data were analyzed using descriptive statistical analysis, data presentation
and drawing conclusions. Based on the results of data analysis, it was found that students who had a
dominant concrete sequential thinking style had the critical thinking category, students who had a
dominant abstract sequential thinking style had a level of critical thinking ability in the very critical
category, while students who had a dominant concrete random thinking style had The level of critical
thinking ability is in the non-critical category, and students who have a dominant abstract random
thinking style have the level of critical thinking ability in the moderately critical category.
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INTRODUCTION However, various studies show that
One of the important skills that 21st students' critical thinking skills, especially in
century students must have been Critical physics learning, are still relatively low

thinking (Syarlisjiswan et al, 2021; Febriant (Sujanem et al, 2022; Solihah et al, 2023;
et al, 2021; Musaad & Suparman, 2023). Azmi et al, 2025). This is a serious challenge

Critical thinking is defined as the ability to in physics learning, where learning often still
analyze, evaluate, and conclude information focuses on memorization rather than
logically and systematically, which is developing critical thinking skills
essential for solving complex problems (Marisda et al, 2022; Komariyatin & Dimas,
(Afrianti, 2019; Suryadi, 2025; Robbani, 2022; Siyamuningsih et al, 2024).

2025). This ability not only helps students One of the factors that is thought to
understand academic concepts but also influence critical thinking skills is the
prepares them to become individuals who student'’s thinking style (Evendi et al, 2022).
are able to disseminate information, Thinking style is a unique way of learning
disseminate evidence, and make decisions both related to the way of receiving, or
based on logic and facts (Sumargono et al, processing information towards information,
2022; Azmi et al, 2025). Critical thinking or habits related to the learning environment
can get used to choosing the best alternative (Dwirahayu, 2016; Lusiana, 2017,
choices according to themselves, being able Sternberg, 2018). Therefore, a person's
to act rationally and having the courage to be thinking style will vary according to their
responsible for all decisions taken (Firdaus habits in processing and organizing the
et al, 2019). information they obtain. Different students'

thinking styles are also influenced by the
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habits they carry out in everyday life (Ismail
et al, 2023; Mustafa, 2022).

Thinking styles consist of 4 groups
namely concrete sequential, abstract
sequential, concrete random and abstract
random (Mansyur et al, 2024; Pramono et al,
2025). Someone who has concrete
sequential thinking adheres to reality and
processes information in an orderly, linear
and sequential manner. While someone who
has concrete random thinking has an
experimental attitude accompanied by less
structured behavior. It is different from
someone who has abstract random thinking
where the real world is a world of feelings
and emotions. They are interested in nuances
and some tend to mysticism. While someone
who has abstract sequential thinking is
someone who likes to think in concepts and
analyze information. In this study, the group
of thinking styles that will be studied are 4
thinking styles (Devy et al, 2022;
Widiyastuti et al, 2022).

The study found a strong positive
correlation (r = 0.714) between students'
critical thinking styles and their critical
thinking abilities, indicating that the way
students think critically  significantly
influences their overall critical thinking
skills. Regression analysis revealed that
critical thinking style accounts for 51% of
the variance in critical thinking ability. This
suggests that understanding and assessing
students' thinking styles can help educators
select appropriate teaching materials and
methods, ultimately enhancing students'
critical thinking development in biology
education (Juliyanti & Syahfitri, 2024).

Thus, it is necessary to conduct
research related to the Identification of
Critical Thinking Skills in Physics Learning
Based on the Thinking Style of Grade XI
Students at SMAN 5 Wajo. The purpose of
this study is to provide an overview of
critical thinking skills in physics reviewed
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from the thinking style of students at SMAN
5 Wajo.

RESEARCH METHODS

This research used a quantitative
approach with a cross-sectional design. The
cross-sectional design was chosen because
this study aims to identify the relationship
between critical thinking skills in physics
and students' thinking styles at a certain
point in time. This design is suitable for
research that wants to collect data quickly
and efficiently and allows researchers to
analyze the relationship between variables
without having to follow the development of
research subjects over a long period of time
(Creswell, 2018). The purpose of this study
IS to describe or illustrate the critical
thinking skills of students in physics
learning. The research was conducted in the
2023/2024 academic year at SMA Negeri 5
Wajo located in Ongkoe Village, Belawa
District, Wajo Regency. The population in
this study were all students of class X1 MIPA
SMAN 5 Wajo in the 2023/2024 academic
year. The research sample consisted of 37
students, namely all class XI MIPA at
SMAN 5 Wajo. This research uses a
saturated sampling technique found in non-
probability sampling. According to Sugiono
(2014) saturated sampling is when all
populations are used as samples. The use of
saturated sampling techniques in this study
is based on the consideration that the
population is relatively small (37 students)
and the study aims to obtain a
comprehensive picture of the critical
thinking skills of physics and the thinking
styles of class XI MIPA students of SMAN
5 Wajo. By sampling ensuring the entire
population as, this study that all variations in
student characteristics are represented, so
that the results of the study can be
generalized to the entire population. In
addition, this technique is also efficient in
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time and resources, and in accordance with
the objectives of the study which want to
identify the relationship between thinking
styles and critical thinking skills of physics.
The data collection technique in this
study was by using a questionnaire and a test
of students' critical thinking skills. The
questionnaire contained a set of questions
for respondents to answer. Before filling out
the questionnaire, students were given
instructions for filling out the questionnaire.
The research instrument includes a
thinking style questionnaire, the
questionnaire was developed by De Porter,
this thinking style questionnaire consists of
15 points, each point contains 4 thinking
styles, namely concrete sequential, abstract
sequential, concrete random and abstract
random. Then students are asked to choose 2
traits that best describe themselves.
Meanwhile, the critical thinking
ability instrument used in this study uses 10
essay questions that have been validated by
experts, which contain 4 indicators of Ennis’
critical thinking (2011), namely the ability to
provide simple explanations, the ability to
provide further explanations, basic skills,
and the ability to conclude. Critical thinking
ability contains 4 categories, namely, not
critical, quite critical, critical, and very critical.
Before the research instrument was
used, content validity of research instrument
testing by two experts. Data obtained from
the assessment of two experts on the physics
problem instrument were analyzed using the
expert agreement index, namely Gregory
with the condition that if r > 0.75 or > 75%
then the tested instrument can be declared
feasible to be used and tested. Based on the
results of the internal consistency test, for
the critical thinking ability instrument after
being analyzed using the Gregory equation,
r = 1 was obtained. This shows that the
results of the critical thinking ability test of
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students at SMAN 5 Wajo are valid, reliable
and feasible to be used in research.

RESULTS AND DISCUSSION

In this chapter, data and research
results are presented regarding students'
abilities in solving physics problems in
terms of students' thinking styles. Data
collection in this research was carried out
through administering a thinking style
questionnaire and a physics critical thinking
ability test. The questionnaire used is a
thinking style questionnaire to collect data
about students' thinking style tendencies and
a critical thinking ability test to collect data
about students' critical thinking abilities in
physics.

Results

The critical thinking ability scores of
class Xl students were analyzed using the
following frequency distribution table:

Table 1. Categorization of Critical Thinking
Ability of Class XI Students of SMAN 5 Wajo.

Interval Category Frequency Percentage
Score (%)
31-40 VC 5 135
21-30 C 14 37.8
11-20 QC 9 24.3

0-10 NC 9 24.3
Total 37 100

Based on Table 1 above, it shows the
critical thinking ability score of students at
SMAN 5 Wajo, there are 37 students who
took the critical thinking test, based on the
results of the critical thinking test, there are
5 students who have a very critical category,
there are 14 students who have a critical
category, there are 9 students who have a
fairly critical category, and 9 students who
have a non-critical category. The results of
the questionnaire test of the thinking style of
class XI MIPA students at SMAN 5 Wajo
are as shown in Table 2.
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Based on Table 2, the number of
students with a concrete sequential thinking
style is 12 students (32.4%), 11 students
(29.8%) with an abstract sequential thinking
style, 7 students (18.9%) with a concrete
random thinking style, and 7 students
(18.9%) with an abstract random thinking
style.

Table 2. Results of the Student Thinking Style
Questionnaire Test.

Thinking Style Frequency Percentage
(%)
Concrete Sequential 12 32.4
Abstract Sequential 11 29.8
Concrete Random 7 18.9
Abstract Random 7 18.9
Total 37 100

Based on the data presented in Table 2,
there are significant differences in the
distribution of thinking styles among
students. The concrete sequential thinking
style is the most dominant, with 12 students
(32.4%) showing a preference for this style.
This style tends to indicate that students are
more  comfortable  with  structured
information, clear steps, and concrete tasks.
They may excel in situations where detailed
processes and logistical sequences are
required.

On the other hand, the abstract
sequential thinking style was chosen by 11
students (29.8%). Students with this style
tend to be more analytical and logical, able
to understand abstract concepts and connect
ideas systematically. They may be better at
solving problems that require theoretical
thinking and deductive reasoning.

Abstract random and concrete random
thinking styles were each chosen by 7
students (18.9%). Students with concrete
random thinking styles tend to be more
intuitive and experimental, often seeking
unconventional solutions and being more
flexible in their approach. Meanwhile,
students with abstract random thinking
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styles may be more creative and holistic,
preferring to work with big ideas and
indirect relationships.

In the context of critical thinking
skills, these differences in thinking styles
can affect how students approach problems.
Students with a sequential concrete style
may be better at following established
procedures, while students with a sequential
abstract style may be stronger at logical
analysis. Students with random concrete and
random abstract styles may be more
innovative and able to see multiple
perspectives, which are also important
aspects of critical thinking. Therefore,
understanding these variations in thinking
styles can help in designing more effective
teaching approaches to develop students’
critical thinking skills.

Meanwhile, the results of the analysis
of students' critical thinking skills based on
thinking style, obtained the following
results:

1. Description of critical thinking abilities
of students who have a concrete
sequential thinking style

[i}

Critical ery Critical

Critical Thankang
Figure 1. Test Results of Students with
Concrete Sequential Thinking Style.

Based on Figure 1, it shows that there
are 12 students who have a concrete
sequential thinking style type, with critical,
fairly critical and non-critical categories. In
this type of thinking style, there are 6
students who have a critical category with a
percentage of 50%, 4 fairly critical with a
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percentage of 33.3% and 2 non-critical with
a percentage of 16.7%.

2. Description of critical thinking skills of
students who have an abstract sequential
thinking style

Figure 2. Test Results for Students with
Abstract Sequential Thinking Style.

Based on Figure 2 above, it shows that
there are 11 students who have an abstract
sequential thinking style, with categories of
very critical, critical, quite critical and not
critical. In this type of thinking style, there
are 5 students who have a very critical
category with a percentage of 45.6%, 4
critical with a percentage of 336.4%, 1 quite
critical with a percentage of 9% and 1 not
critical with a percentage of 9%.

3. Description of critical thinking skills of
students who have a concrete random
thinking style

50

Critical Thinking
Figure 3. Test Results for Students with
Concrete Random Thinking Style

Based on Figure 3 above, it shows that
there are 7 students who have a concrete
random thinking style type, with critical,
quite critical and not critical categories. In
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this type of thinking style, there are 2
students who have a critical category with a
percentage of 28.6%, 1 is quite critical with
a percentage of 14.3% and 4 are not critical
with a percentage of 57.1%.

4. Description of critical thinking skills of
students who have an abstract random
thinking style

0

Percentage (")

Quite Critical Critical Wery Critica

Mot Critica

Critical Thinking
Figure 4. Test Results of Students with
Abstract Random Thinking Style.

Based on Figure 4 above, it shows that there
are 7 students who have a concrete random
thinking style type, with critical, fairly
critical and non-critical categories. In this
type of thinking style, there are 2 students
who have a critical category with a
percentage of 26.8%, 3 fairly critical with a
percentage of 42.8% and 2 non-critical with
a percentage of 28.6%.

Discussion
1. Identification of Critical Thinking Skills
in terms of Concrete Sequential Thinking
Style (CS)
Based on the research data, there are
12 students who have a concrete sequential
thinking style, where there are 6 students
who have a critical thinking category, 4
students who have a fairly critical thinking
category, and 2 students who have a non-
critical thinking category. The results of the
study showed that most students were able to
write down what was known completely and
sequentially and what was asked from the
questions well. This is in accordance with
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Zakir (2015) that students with the SK
thinking style always collect known facts
completely and in order based on the
problem identification carried out.

Students with the characteristics of the
SK type of thinking only answer questions
with what is understood from the problems
given, students do what is known and asked
by following the information in the
questions without analyzing it, for example
putting together their own words. Students
with the characteristics of the SK type of
thinking in planning a solution (devising a
plan) tend to have one way to solve the
problem. SK respondents have fairly good
critical thinking skills in physics so that this
iIs one of the factors that influences SK
respondents to be able to complete critical
thinking questions well. The relationship
between thinking style and problem-solving
ability in SK respondents is, being able to
work on problem-solving questions with
good steps to the correct final result. So, it
can be concluded that students who have a
dominant concrete sequential style have a
critical thinking category.

This is in accordance with DePorter
and Hernacki (2015) that students with a SK
thinking style always organize tasks into a
step-by-step process and strive to achieve
perfection at each stage, so that the method
used is to write down the steps for
completion in sequence and completely to
obtain maximum results.

2. ldentification of Critical Thinking Skills
in terms of Abstrak Sequential Thinking
Style (SA)

Based on the research data, there are

11 students who have an abstract sequential

thinking style, where there are 5 students

who have a very critical thinking category, 4

students who have a critical thinking

category, 1 student who has a fairly critical
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thinking category, and 1 student who has a
non-critical thinking category.

Students with an abstract sequential
thinking style are mostly able to understand
questions by mentioning and writing down
what is known and asked in the question. At
the stage of providing an explanation, the
indicator provides a simple explanation and
builds basic skills, students are able to
mention and write down the concepts or
formulas that will be used. In the indicator of
providing conclusions, students are able to
provide conclusions and are able to provide
the most appropriate decisions that are in
accordance with the concept of heat. In
understanding the problem, write the answer
in your own sentence completely, in order,
the meaning is the same as the information
in the question, choose to solve the problem
in two ways, write the steps in order and the
calculations are also written in detail, do not
check the results of solving the problem.

This is in accordance with Zakir's
opinion (2015) that students who know the
SA thinking style tend to write down facts
completely and in order by identifying the
problems they are facing. Students with SA
thinking style cannot utilize the results
Identification carried out to solve the given
problems such as indicators of analyzing
arguments and providing explanations of the
problems in the questions. So, in the basic
specification ability, students with SA
thinking style can only. Mention information
based on the analysis of information
obtained in the questions (Firdaus et al,
2019). This is in accordance with DePorter
and Hernacki (2015) that students with SA
thinking style prefer to think in analyzing
information about regular events

Students with the SA style type think
about solving problems by analyzing the
problem so that they have good critical
thinking skills, so it can be concluded that
students who have a dominant concrete
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sequential style have a very critical thinking
category.

3. ldentification of Critical Thinking Skills
in terms of Concrete Random Thinking
Style (CR)

Based on the research data, there are 7
students who have a concrete random
thinking style, where there are 2 students
who have a critical thinking category, 1
student who has a fairly critical thinking
category, and 4 students who have a non-
critical thinking category.

Students with a concrete random
thinking style are mostly less able to answer
questions correctly and precisely, KR
students do not write down completely what
is known from the questions such as in the
indicator of building basic skills and the
indicator of providing conclusions. In the
indicator of building basic skills, KR
students mention and write concepts or
formulas that are not quite right.

Furthermore, in the indicator of
providing a simple explanation, they have
not been able to provide an explanation
regarding the temperature in the room. In the
indicator of concluding or deciding
something, they are only able to provide
decisions without concluding and providing
reasons that are in accordance with the
concept of heat. One of the influencing
factors is that KR students are less able to
solve physics problems because KR
respondents have low physics abilities. In
understanding the problem of rewriting the
information needed in the problem-solving
questions in the form of images, tables,
choosing to solve problems in one way,
writing incomplete steps to solve, checking
answers without focusing on calculations or
the order of answers correctly. This is in
accordance with DePorter (2015) that
students with an AK thinking style will do
everything in their own way.
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The relationship between thinking
style and problem-solving ability in AK
respondents is, not being able to work on
problem solving questions with the correct
steps and results, in addition to having low
critical thinking skills. AK respondents in
working on questions use a trial-and-error
approach.  This is in accordance with
DePorter and Hernacki (2015) that one of the
characteristics of students with a concrete
random thinking style is using a true-false
approach (trial and error). So, it can be
concluded that students who have a
dominant abstract random style have a
category of non-critical thinking.

4. ldentification of Critical Thinking Skills
Reviewed from Abstract Random
Thinking Style (AR)

Based on the research data, there are 7
students who have a concrete random
thinking style, where there are 2 students
who have a critical thinking category, 3
students who have a fairly critical thinking
category, and 2 students who have a non-
critical thinking category. Students with an
abstract random thinking style are mostly
quite able to answer questions correctly, but
there are also some who are less able to
answer questions correctly, such as in the
indicator of providing a simple explanation,
students have not been able to provide an
explanation either based on the concept or
with their own thoughts. In the indicator of
providing a conclusion or making a decision,
students can only provide a decision but
have not been able to provide the right
reasons regarding the concept of heat in the
chosen decision.

Likewise, with the indicator of
providing further explanation and building
basic skills, several students are unable to
mention and write what is known and the
concept that will be used to solve the
problem in the question. Students with the
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AA thinking style type in understanding the
problem, only write what is known
incompletely and only write what is asked
from the question, by following the
information in the question without
analyzing it. This is in accordance with
DePorter and Hernacki (2015) that students
with AA thinking style need a long time and
do not like to be limited to think according
to their condition. Meanwhile, in the
indicator of drawing conclusions and
assessments, students with AA thinking
style have not been able to provide
conclusions based on their assumptions and
considerations and  considerations  of
alternative solutions to problems presented
in the questions properly.

Students with AA type thinking style
in planning a solution (devising a plan) tend
to have one way to solve the problem and
write down the steps to solve the problem
incompletely. This is in accordance with
Zakir (2015) that students with AA thinking
style cannot utilize their experience to solve
the problems given, in this case students
with AA thinking style are unable to use the
results of the identification that has been
done to provide assessments and reasons in
solving problems in questions. So, it can be
concluded that students who have a
dominant abstract random style have a fairly
critical thinking category.

CONCLUSION

The level of critical thinking ability of
students in physics based on thinking style
shows that students who have three
dominant concrete sequential styles have a
critical thinking category, students who have
a dominant abstract sequential thinking style
have a critical thinking ability level with a
very critical category, while students who
have a dominant concrete random thinking
style have a critical thinking ability level
with a non-critical category, and students
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who have a dominant abstract random
thinking style have a critical thinking ability
level with a fairly critical category.

Based on the results of the study, it is
recommended that teachers, especially
physics subject teachers, pay more attention
to students' thinking styles in delivering their
lessons, especially in training critical
thinking  skills. Teachers can apply
appropriate learning designs and strategies
by paying attention to each student's way of
thinking so that students' problem-solving
abilities become more optimal.
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