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Abstract. This article aims to analyze mathematical critical thinking skills on student learning
styles. Mathematical critical thinking skills can be developed through the character of the
learning styles possessed by each student in learning mathematics. Learning can be maximized
by knowing the learning styles of students and continued with the learning process by means of
one way communication but must go through a process of interaction that is two way
communication. This research was carried out at SMP Negeri 3 Jekulo in the odd semester
2019/2020 school year using the comparative-associative explanative research method. From
the research results obtained that: 1) There are differences in learning outcomes in terms of
mathematics learning styles of students. 2) There are differences in mathematics learning
outcomes in terms of students' mathematical critical thinking skills. 3) student learning styles
do not affect students' mathematical critical thinking abilities From the results of these studies
indicate that every student, both those who have auditory, visual, or kinesthetic learning styles
have different mathematical critical thinking abilities.

1. Introduction

To get maximum learning outcomes, besides applying the six principles of mathematics learning in
school, there is a connection between mathematical thinking@#ga competence in leaming, especially
mathematics. Mathematical concepts are arranged in a hierarchically structured, logical, and
systematic manner starting from the simplest concepts to the most complex concepts that require good
mathematical thinking skills to overcome them [1].

In the learning process, giving treatmnendispensable in increase the students' critical thinking
skills. [2] explains that students practice ways of thinking and reasoning in drawing conclusions
through the activities of inquiry, exploration, experimentation, showing similaritics and differences,
corgistent and inconsistency.

r%e ability to think mathematics given treatment can be a benchmark in the success of the
mathematics leamning process. Mathematical thinking process is carried out by providing various
contextual problems that are familiar with students' lives to be optimally solved by students in the
context of mathematics learning that are interesting for students [3].

In addition to mathematical critical thinking skills, student success in learning activities is greatly
influenced by the learning environment. Learning is a psychological process that takes place in active
interactions between subjects and the environment and produces changes in knowledge, skills, and
attitudes that are constant or permanent [4]. The environment in question is an educational
environment in the form of learning activities that are tailored to student learning styles.
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Learning style is a unique and consistent way in which students absorb and process the information
they have obtained. According to [5] states "...students are seeing difficulties in learning because they
don't know their leamning styles". This indicates that students who have difficulty learning because
they do not know their learning style. In line with this, [6] also stated "learning style is an important
factor influencing the way students approach learning", that learning style is an important factor used
in the learning process. According to [7] most students fail to understand the lesson because they do
not know how to do in learning. From these statements the learning style is an important factor that
influences student leaming.

Learning style is very important and very decisive for anyone in carrying out their learning tasks,
anyone can learn more easily, when he finds a learning style that suits him [8]. Each student has
different abilities in receiving and processing information, this results in students also taking different
ways to receive that information. At the reception of different information on each student affects the
ability to think critically mathematically. Given these differences, each student has his own situation in
interpreting mathemati@gl problems from abstract to concrete conclusions.

On the other hand, the ability to think critically mathematically is also influenced by the learning
styles of each student. In fact, learning styles have their own criteria between auditory and kinesthetic
visual learning styles. This means that when the teacher conducts the learning process in front of the
class with questions and answers and does the practice questions, the mathematical critical thinking
abilifffin each learning style has different characters.

The formulation of the pmbﬂn in this study include:

a) Are there differences in mathematics learning outcomes in terms of student learning
styles?

b) Are there differences in mathematics learning outcomes in terms of students'
mathematical critical thinking skills?

¢) Does the student's learning style affect students' mathematical critical thinking skills?

2. ﬂethud

The research method used in this study is an associative explanatory survey method. This type of
survey is used to find out a certain condition occurs or what influences the occurrence of a condition.
Explanation level is the level of explanation, namely how the variables studied will explain the object
under study through collected data [9]. Explanative survey in this study is divided into two parts,
namely: 1) Comparative, which is a survey that aims to make a comparison (compare) between one
variable with other similar variablggy2) Associative, ie associative survey is to explain the relationship
(correlation) between variables. The population of this study was all students of class VIII odd
semester of junior high school students in 3 Jekulo Kudus Regency in the academic year 2019/2020
odd semester with 185 students distributed in 7 classes. Sampling is done by taking one class at
random with the consideration that each class has the same mathematical problem solving ability and
obtained class VIII-C with a total of 26 students as research samples. Regarding research procedures,
starting with the provision of learning style questionnaires, grouping mathematical critical thinking
skills; then students are given a problem g@blving ability test. After problem solving ability data is
collected, the data is grouped based on the tendency of student leaming styles and the level of
mathematical critical thinking skills (high, medium, and low). Two-way ANOVA test analysis to
%ermine differences in problem solving abilities based on leaming styles and critical thinking skills.

is study aims to determine the description of stud@ht leaming styles, the level of critical thinking,
and the ability t@ygolve mathematical problems and the influence of leaming styles, critical thinking
mathematics on the ability to solve mathematical problem solving of junior high school students in 3
Jekulo Kudus Regency.

3. Results and Discussion

After students are classified based on the tendency of learning styles and critical thinking skills, then
the data of problem solving abilities are processed using the two-way ANOVA test. The description of

(5]
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problem solving abilities based on learning styles and the level of student learning independence is
presented in the following table:

Table 1. Problem solving abilities based on learning styles
95% Confidence Interval

Learning style Mean Std Eror TowetHound  Uppe Bouid
Auditory 75,167 2,343 70,224 80.109
Visual 69,778 2,142 65,258 742098
Kinesthetic 80,400 1,686 76,842 83958

Table 2. Pn‘ﬁm solving abilities based on Critical Thinking Skills

Critical Mean Std Eror 95% Confidence Interval
Thinking Skills Lower Bound  Upper Bound
High 85,000 2,736 79229 90,771
Medium 77.067 1.482 73.941 80.193
Low 63.278 1,801 59479 67077

P From Table 1, it appears that the average mathematical problem solving ability is based on student
caming styles namely, for Auditorial, Visual, and Kinesthetic learning styles in a row; 75,16; 69.77
and 80.40. From the results of these descriptive statistics it shows that there are differences in the
average ability of problem solving based on the tendency of students' learning styles, but the
difference in their problem solving abilities is not too far apart. Whereas table 2 the average
mathematical problem solving ability based on students' critical thinking mathematical abilities,
namely, high, medium, low respectively; 85; 77.06 and 63.27.

Next, to find out how the relationship between the research variables was carried out the two-way

Anova test with the following results.
Table 3. The relationship of learning styles, students' mathematical critical
0B thinking skills, and the ability to solve mathematical problems
Source Type III sum df Mean Square F Sig
Squares

Corrected Model ~ 2360,649* 8 295,081 10,954 000
Intercept 105873 .,606 1 105873 606 3930092 000
Style 414,009 2 207,005 7.684 004
Skill 1500,323 2 750,161 27.846 000
Style*Skill 118.275 4 29,569 1,098 389
Errol 457967 17 29,939
Total 144308.000 26
Corrected total 2818615 25

From Table B} the following information can be obtained: learning mathematics with student
learning styles, 1t is known that there are differences in mathematics leaming outcomes based on
student learning styles. This is indicated by the value of F count = 7.684 and Sig = 0.004 which is
greater than o = 0.05; hile to examine the relationship between mathematics learning outcomes with
ical thinking skills, it is known that there are differences in mathematics learning outcomes based
on critical thinking skills. This is indicated by the value of F count = 27.846 and Sig = 0.000 which is
smaller than o = 0.05;gRprthermore, it is also known that, there is no interaction effect between
students' learning styles on critical thinking skills, this is indicated by the value of F count = 1.098 and
Sig = 0.389 which is ter than o = 0.05.

How to optimize students' critical thinking skills on subject matter, use of language, use logical
structure of logical thinking, test the truth of science, and experience from various aspects will reward
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them for becoming independent leamers. As according to [10] explains that critical thinkers always go
through several stages in their actions, namely formulating a problem, giving an argument, making a
deduction, conducting an induction, evaluating, then making a decision and determining an action.
Mathematical thinking ability is complex and requires precondition concepts and processes from the
lower both in terms of material and how to learn or teach it, so that in learning it is necessary to
consider mathematical tasks and supportive learming atmosphere to encourage the emergence of these
mathematical thinking abilities [11].

Mathematical thinking ability is a fogg) of accumulation of mathematical thinking concepts that
indicate the development of abilities: (1) mathematical understanding; (2) mathematical problem
solving; (3) mathematical reasoning; (4) mathematical connections; (5) mathematical communication
[3]. Itis therefore recommended that in teaching mathematics in secondary schools, critical thinking
skills should be included in the teacher education curriculum so as to improve student performance in
Mathematics [12]. >

Based on these assumptions, the concept of mathematical critical thinking ability 1s a process of
learning mathematics that directs active students to analyze and understand abstract things concretely
onfacts mathematicalso as to obtain accurate conclusions. The ability to think critically
mathematically can be developed optimally by means of one way communication but must go through
a process of interaction that is two way communication that is between fellow students, students and
teachers, students with the environment and learning resources. In the process, learning that is carried
out must be able to provide challenges for students to think in a complex manner related to the concept
of the material being studied. Characteristics of students describe the background state of student
understanding that influences the effectiveness of the learning process. The condition of student
characteristics that should be considered bypthe teacher in designing the learning process that is
managed in the classroom is a learning style. Learning style is a way that someone tends to choose to
find and ive experience information, as well as students' habits in treating the experiences they
have [13]. It someone can recognize their own leaming style, then that person can manage under what
conditions, where, when and how one can maximize learning | 14

Learning style refers to the way of learning used by leamers. Generally, it is considered that one's
leamning style comes from personality var‘iable@ognitive and psychological states of background and
educational experience. The approach that is often and commonly used is a learning style based on
these sensory modalities, namely: visual, auditory and kinesthetic learning styles [15]; [16] classifies
leaming styles based on how we absorb information easily (modality) into three types, namely
auditory type, visual type, and kinesthetic type. The characteristics of each learning style are stated as
follows.

Each student must have a different learning style according to the characteristics of each individual.
This will also have an impact on the teacher. Here the teacher must also understand good teaching for
each student so the teacher must know and understand the character of each student. For this reason, it
is important for teachers to know their students' leaming styles. [17] states there are several reasons
why teachers' understanding of student learning styles, need to be considered in the teaching process,
namely; make the process of teaching and leaming dialogic. Mathematical critical thinking processes
in learning styles can be observed using the IDEALS steps, namely Identify, Define, Enumerate,
Analyze, List, Self-Correct [18]. Kinesthetic students can be said to have critical thinking processes
better than visual and auditory students at the Enumerate, Analyze, List, and Self-Correct steps [18].

According to [19] with his research showing that students with mathematical critical thinking skills
with kinesthetic learning styles are higher than students' mathematical thinking abilities that have
auditory and visuallearning styles. From the results of From the research results obtained that: there
are differences in learning outcomes in terms of mathematics learning styles of students. There are
differences in mathematics learningggutcomes in terms of students' mathematical critical thinking
skills. student learning styles do not atfect students' mathematical critical thinking abilitieggFrom the
results of these studies indicate that every student, both those who have auditory, visual, or kinesthetic
learning styles have different mathematical critical thinking abilities.
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The study and discussion it can be concluded that mathematics learning is not only sufficient for
the achievement of mathematical abilities, but is beginning to change to a new mindset of achieving
mathematical critical thinking abilities with each learning style. Basically every student has a learning
style, but not all of them develop in a balanced way but there is one that dominates according to the
leaming style they have. This causes students to like learning that varies according to the learning
style they have. Diversity of student learning styles requires a selection ofstrategies teachingthat are
suitable so that the strength of student learning styles develops well. By involving visual, auditory and
kinesthetic aspects, it 1s expected to be able to improve mathematical critical thinking skills in
mathematics learning. So more broadly with the combination of mathematical critical thinking by
knowing learning styles will produce maximum quality of learning and improve high learning
outcomes.

4. Conclusion

Optimizing the learning styles that are owned by students can be done several things according to the
type of learning styles including: (1) Visual Students; display interesting pictures and concept maps
when learning takes place, encourage students to read at a glance then after getting a general picture of
the material to be studied, then enter in the details or details (2) Student Auditorial; repeating material
that is considered important by using rhythnf} intonation of sound, using media in the form of biology
learning videos that have sound effects (3) Kinesthetic Students; design a learning model that makes
students more active such as project-based learning. demonstration methods and practicum. With
certain characteristics in each of the existing learning and research styles, the kinesthetic leamning style
has better mathematical critical thinking skills than students who have auditory and visual learning
styles.
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