e-ISSN: 2964-1446 Vol. 3, No. 3, Agustus 2024
p-ISSN: 2962-0570

Indonesian Journal of Teaching and Learning

http://journals.eduped.org/index.php/intel

EDUPEDIA

Learning Style Factors in Achieving Mathematical Computational
Thinking Ability in Mathematics Education Students
Lilis Marina Angraini?, Arcat?, Sohibun?

1Mathematics Education, Universitas Islam Riau, Pekanbaru
23Mathematics Education, Universitas Pasir Pengaraian, Pekanbaru

Info Artikel ABSTRAK
Gaya belajar mengacu pada metode yang digunakan siswa dalam

Riwayat Artikel: . . e :
menyerap dan memproses informasi. Penelitian ini bertujuan
Diterima 19 April 2024 untuk melihat faktor gaya belajar terhadap pencapaian
Revisi 17 Mei 2024 kemampuan berpikir komputasi matematis mahasiswa
Diterima 12 June 2024 pendidikan matematika pada mata kuliah Struktur Aljabar.

Metode penelitian ini adalah metode korelasional dengan
] pendekatan Kuantitatif. Subjek penelitian adalah seluruh
Kata Kunci: mahasiswa pendidikan matematika yang mengambil mata kuliah
Struktur Aljabar pada tahun ajaran 2023/2024 sebanyak 34
mahasiswa. Metode pengumpulan data yang digunakan meliputi:
(1) tes berpikir komputasi; (2) kuesioner; dan (3) dokumentasi.
Data penelitian diolah dengan uji statistik korelasi Product
Moment. Hasil penelitian diperoleh korelasi positif sebesar 0,44
yang menunjukkan bahwa terdapat hubungan positif antara gaya
belajar dengan berpikir komputasional pada siswa yang diamati.
Artinya, secara keseluruhan, individu yang memiliki gaya belajar
lebih efektif atau intensif juga cenderung memiliki kemampuan
berpikir komputasional yang lebih baik.

ABSTRACT

Learning styles refer to the methods students use in absorbing
and processing information. This study aims to look at learning
style factors in the achievement of mathematical computational
thinking skills of mathematics education students in the Algebraic
Structure course. This research method is a correlational method
with a quantitative approach. The research subjects were all
mathematics education students who took the Algebraic
Structure course in the 2023/2024 academic year as many as 34
students. The data collection methods used include: (1)
computational thinking test; (2) questionnaire; and (3)
documentation. The research data were processed with the
Product Moment correlation statistical test. The results obtained
a positive correlation of 0.44 which indicates that there is a
positive relationship between learning styles and computational
thinking in the observed students. That is, overall, individuals who
have a more effective or intensive learning style also tend to have
better computational thinking ability.

Computational Thinking;
Mathematical Thinking;
Learning Style.
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INTRODUCTION
Computational thinking has become a trend in various research studies. A study

by Roussou & Rangoussi, (2020) stated that computational thinking has recently been
getting its attention significant and has been the focus of many studies aimed at
identifying superiority and relevance. The same thing happens in education, as is
mentioned by Bocconi et al., (2016), where in the last decades, computational thinking
has been interesting increasing attention in the field of education. It generates a lot of
academic literature and implementation initiatives in both the public and private sectors.
One of the aspects of implementation that stands out is in learning mathematics at school
as well as university. Although computational thinking is a core concept in many fields of
computer science, this concept has attracted significant attention in recent years skills
that need to be discovered and strengthened better than ever before.

According to Israel et al.,, (2015); Park & Green, (2019), computational thinking
is an explicit skill and can be demonstrated through two main steps, namely abstracting
the problem and automating the solution. On the other hand, according to Angeli et al.,
(2016); Csizmadia et al., (2015); Kale et al., (2018); Lee et al., (2023), computational
thinking is a thought process involves elements such as abstraction, generalization,
decomposition, algorithmic thinking, and debugging. In general, mathematical
computational thinking can be interpreted as a directed thinking to develop solutions to
complex problems, by following a series of structured and formal steps (Anderson, 2016;
Barr et al., 2011). Think of mathematical computing involves skills and techniques that
often solve problems into smaller parts, recognizing patterns and abstracting
information, as well Formulate algorithms to solve problems and generalize them.

Computational thinking is a very important ability for all students, as mentioned
in several studies such as (Araujo et al,, 2019; Deng et al,, 2020; Li et al.,, 2020; Liu et al,,
2021; Repenning et al., 2016; Ribeiro Silva et al., 2018; Tofel-grehl & Richardson, 2018;
Valovicova et al., 2020; Vinayakumar et al.,, 2018; Voogt et al., 2015; Yang et al.,, 2020;
Zahilah Mohamed Zaki et al., 2019). Computational thinking is strategically important in
solving various problems and has special applications in mathematics, science, and
engineering (Dagiené et al., 2017; Hinterplattner et al., 2020; Taslibeyaz et al., 2020).
Computational thinking can be said to be similar to mathematical thinking, involving
beliefs, and problem solving (Rich et al., 2020; Shute et al., 2017). According to
Mohaghegh & Mccauley, (2016); Nordby et al., (2022) in the context of mathematics,
computational thinking includes activities that focus on skills and process-oriented
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activities. Meanwhile, (Kallia et al., 2021; Urhan, 2022) emphasizes three important
aspects of computational thinking that are discussed in mathematics education, namely
problem solving, cognitive processes, and transposition. Based on the above opinion, it
can be concluded that mathematical computational thinking is a process of solving
problems by breaking down problems into simpler ones that include several cognitive
processes.

According to Maharani et al., (2019) solving a problem through computational
thinking can be seen from the following indicators: (1) Abstraction : students can decide
on an object to use or reject, which can be interpreted as separating important
information from information that is not used ; (2) Generalization : the ability to
formulate solutions in a general form so that they can be applied to different problems,
can be interpreted as the use of variables in solving solutions ; (3) Decomposition : the
ability to break down complex problems into simpler ones that are easier to understand
and solve ; (4) Algorithmic : the ability to design step by step an operation/action how
the problem is solved ; (5) Debugging : the ability to identify, remove, and correct errors.

One of the factors that influence mathematical ability is learning style. According
to Astuti et al,, (2021) the difference in learning style lies in the difference in how to
receive and convey a message material. Learning style is the easiest technique for
students to receive and process information provided so that it is easier to understand
and remember lessons. There are three different learning styles and result in different
ways of learning. Visual students take advantage of the eyes in learning, namely
remembering things more easily done by sight. Auditory students use the ear in learning,
namely remembering something is easier to do by hearing. kinesthetic student utilizing
body movements in learning, namely remembering something is easier to do by moving
and doing hands-on practice.

The relationship between computational thinking and learning styles is related
to how individuals process information and learn. Computational thinking involves the
ability to organize, analyze, and solve problems using principles similar to the way
computers process information (Ansori, 2020). Learning style, on the other hand, refers
to individual preferences in obtaining and processing information. There are several
models of learning styles that try to describe individual differences in this regard, the
three learning styles namely visual, auditory, and kinesthetic, each individual has a
dominant different learning style, some are dominant in one or two learning styles, some
are dominant in the three learning styles. Learning styles include how one learns, how
one's technique balances learning and learning success, studying one's technique of
receiving, absorbing, and processing information.

The characteristics of the three learning styles mentioned by Ahmad, (2020) are
as follows: (a) The visual learning style is the dominant learning style in observation, the
five senses that are relied on are the eye senses. Visual students have the following
characteristics: tidy, preferring to read alone rather than being read to, good at spelling,
not easily distracted by noise, maximizing the use of their eyes in learning, and being
thorough and detailed; (b) Auditory learning style is a learning style that prioritizes
sensitivity to sound and hearing. The five senses that are relied on are the senses of the
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ear. Auditory students have characteristics: fluent speakers, like to read aloud, remember
what was discussed, easily distracted by noise, and like to talk to themselves; (c)
Kinesthetic learning style, namely learning by maximizing the limbs to understand
something. Kinesthetic students have characteristics including: speaking slowly and
slowly, liking learning through hands-on practice, using the finger as a pointing device
when reading, not being able to stand still for long periods of time.

The importance of computational mathematical thinking has been examined by
(Cahdriyana & Richardo, 2020; Kamil et al., 2021). While learning style is a determining
factor in achieving mathematical thinking abilities, it has been studied by (Dilla et al,,
2018; Wassahua, 2016). This study itself aims to look at learning style factors in achieving
computational mathematical thinking abilities of mathematics education students who
take algebraic structure courses.

METHOD

This research was conducted in the Department of Mathematics Education, for
students taking the Algebraic Structures course in the academic year 2023/2024. The
subjects of this study amounted to 34 students. This research method is a correlational
method, this method is carried out to see the relationship between one variable
(computational mathematical thinking ability) and another variable (learning style). The
research data was collected through tests, questionnaires about learning styles and
documentation. Which test given in the form of questions about computational thinking
mathematical ability. The learning style questionnaire used uses a Likert scale. The tests
and questionnaires were first validated by experts (mathematics education lecturers).
Then the data was analyzed using the Product Moment correlation test. The following are
indicators used to measure students' mathematical computational thinking skills.

Table 1. Stages of Mathematical Computational Thinking Ability

Stages of Computational =~ Computational

Thinking Thinking Ability Description
Defining the Problem Problem Formulate the problem
formulation
Abstraction Identify the right information to
solve the problem
Problem Reformulate or model the problem
Reformulation into a solvable problem
Decomposition Breaking the problem into smaller
parts so that complex problems are
easier to understand
Solve the problem Data collection and Evaluating data sets to ensure that
analysis the data obtained can facilitate the
discovery of patterns and
relationships
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Parallelization Makes a series of sequential steps to
Algorithm Design  solve a problem or achieve a goal
and Literacy

Automation

Analyze the Solution Generalization Re-examine the solution, and
testing and formulate it into a general form that
evaluation can be applied to other problems

The indicators used to measure student learning styles are as follows:

Table 2. Visual Learning Style Indicators

Indicator

Description

Neat and regular

Make notes with a neat and regular study on the
environment which neat notice neatness in dress

More like read from on read
out

More like read book than listening explanation from
the lecturer.

A planner long-term which
Good

Prepare study for exam long before finish task a
number of day before assignments collected

Thorough to details

Thorough in do question research answer from
questions before the collected

Remember what is seen than
what which

Easy to remember the material given by the lecturer in
writing than the material described by the lecturer.

be heard Take note of the material provided by a lecturer in the
form of a written note easy to accept material in a kind
picture
Table 3. Auditory Learning Style Indicators
Indicator Description
Easy disturbed with commotion Study in circumstances quiet

Learn by listening and remember what ~ Study with listening explanation from
which discussed rather than what seen the lecturer

Glad to read with hard

Read books with hard

Like discuss and like explain long wide Study with method discussion

explain something with length and width

Find it difficult to write but great at More like telling a story than writing

telling a story

Table 4. Kinesthetic Learning Style Indicators

Indicator

Description
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Learn in a way that practice ~ Study with do exercise question

Always oriented physique Respond to something with motion physique like

And Lots of move activity which relates physically

Speak with slowly Explain something to others and slowly land
Want to do something Do more than one activity in every time

For games which busy Like lesson through the game

Furthermore, one example of a test instrument on computational thinking skills
used in this study is as follows: 1) Show that G= {0,1}, (G, x) is not a group.

RESULTS

Based on trials conducted on class A majoring in Mathematics Education as many
as 34 students with 25 item statements about learning styles consisting of positive
statements and negative statements, the learning styles of mathematics education
students in algebraic structure courses vary, this can be seen from the different learning
style questionnaire scores obtained. Next, a histogram of the learning styles of
mathematics education students will be seen.

Histogram

10 Mean = 69,18
Std. Dev. = 3,672

N =34

Frequency

50 55 70 75 80

GB
Figure 1. Histogram of Student Learning Styles

Figure 1 above shows that the average learning style of mathematics education
students in the algebraic structure course is 69.18. From the questionnaire data, the
highest score was 77, the lowest score was 6 1 with a standard deviation of 3.672, the
median (middle value) was 69, the mode (the value that often appears) was 68.

The computational mathematical thinking abilities of mathematics education
students in the algebraic structure course vary, this can be seen from the test scores on
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the mathematical computational thinking skills obtained are different. Next, we will look
at the histogram of the mathematical computational thinking ability of mathematics
education students.

Histogram

Mean = 80 56
Stdl. Dev. = 10,9
M= 34

Frequency

S0 &0 7o 80 a0 100 110

BIK

Figure 2. Histogram of Students ' Mathematical Computational Thinking Ability

Figure 2 above shows that the average computational mathematical thinking
ability of mathematics education students in the algebraic structure course is quite good,
namely 80.56. From the results of the mathematical computational thinking ability test,
the highest score was 100, the lowest score was 6 2 with a standard deviation of 10.9, the
median (middle value) was 79.5, the mode (the value that often appears) was 100. the
range of learning styles is 16 while the range of mathematical computational thinking
abilities of mathematics education students in the algebraic structure course is 38. The
variance of learning styles is 13.483 with a standard error of 0.63, while the variance of
mathematical computational thinking skills of mathematics education students in the
algebraic structure course is 118.799 with a standard error of 1.869.

The correlation of learning styles and mathematical computational thinking
skills of mathematics education students in the algebraic structure course has a positive
correlation with the correlation value of 0.44. That is, the higher a student's learning style,
the higher his mathematical computational thinking ability. Correlation is a statistical
method used to measure the extent to which two variables are related to each other. In
this context, the observed variables are learning styles and computational mathematical
thinking abilities. Learning style refers to the way a person processes information and
learns effectively. Each individual has a preference in learning methods, such as visual
(learning through pictures or diagrams), auditory (learning through hearing), or
kinesthetic (learning through physical movement). Mathematical computational thinking
ability refers to students' ability to apply mathematical concepts in problem solving and
computational calculations. Some points that can be interpreted from table 6 above are:

1. The positive correlation indicates that there is a positive relationship between
learning styles and computational thinking in the population studied. This means

142 | Indonesian Journal of Teaching and Learning Hal. 136 - 147



e-ISSN: 2964-1446
p-ISSN: 2962-0570

Vol. 3, No. 3, Agustus 2024

that, overall, individuals who have more effective or intensive learning styles also
tend to have better computational thinking skills, and vice versa.

2. Moderately strong relationship: A correlation value of 0.44 indicates that the
relationship is not simply coincidental or weak, but has a clear trend. This correlation
indicates that there is a fairly consistent pattern in the relationship between learning
styles and computational thinking.

3. Further interpretation: For example, individuals who have a more adaptive learning
style, are motivated to learn, and are active in seeking new knowledge, tend to also
have better computational thinking skills. On the other hand, individuals who have a
less effective or less enthusiastic learning style may tend to have lower
computational thinking skills.

4. The importance of the learning approach : This finding shows that the way students
learn can affect their ability to think computationally mathematically. Therefore, a
learning approach that pays attention to individual learning styles can help improve
their ability to understand and apply mathematical concepts in computational
situations.

5. Course relevance: The results of this correlation also show that the algebraic
structure course plays a role in developing the mathematical computational thinking
skills of students of mathematics education. By understanding this correlation,
educators can consider more effective and relevant learning strategies to better help
students achieve their learning goals.

6. Potential for further research : The correlation value of 0.44 provides initial insight
into the relationship between learning styles and mathematical computational
thinking abilities. However, to understand the more in-depth factors that influence
this correlation, further research is needed with more detailed methods and
involving a larger sample of students.

The following are the results of student answers on the computational thinking
ability test in the algebraic structure course: The following are the results of student
answers on the computational thinking ability test in the algebraic structure course:

Soa nomor 1

Ditetanoi = N +{ Bitapgan asi}
X#yaX+y=xy

Dianya: (N, *) bugan gropoig.

Soar nomor 1

Ditetahui : N+{ Bilangan asi}
X®yaX 4y =xy

Dianya: (1, *) bogan groroig.

* Bersifas dersowe
Migar: X=3, dan y=4
X*Y=X +y-xy

* Dersifas dersome
Misat: X= 3, dan y=4
X¥Y=X +Y-xy

* Bergims asosionr
Tidot berjagy sieas ogosias, tarama fa oparasi
* Memiici 2 0Perasi ang berbedn Yoity Pendumokan

* Bergirs asosionr
Tidat beriagy sifas asosiasi, tarara fia oparms
* Memilti 2 oPerasi yang berbeda Yoity Pendumphan

Sl et dan perqurangan. = ; e =tk dan ferpurngan.

S el =7 -1z

= -5 = -seN (Terpousi) T =5 sl (Tersurai) 33
(N, %) bukan 9rupoig <N, %) bukan grupoid

Figure 3. Student Mathematical Thinking Ability Test Answers

Based on the answers to the results of the students' mathematical computational
thinking skills test above, information was obtained that these students were able to
analyze mathematical problems or computational situations well. The student can break
down the problem into clear steps or algorithms to find a solution. Student Such
individuals may have a tendency to think creatively in finding efficient and innovative

143 | Indonesian Journal of Teaching and Learning Hal. 136 - 147



e-ISSN: 2964-1446 Vol. 3, No. 3, Agustus 2024
p-ISSN: 2962-0570

solutions. These students can utilize existing knowledge and skills to face new challenges.
In computing problem solving, small errors can lead to different results. Good test results
indicate an individual's ability to think carefully and accurately in executing algorithms
and computational processes. Good computational thinking skills also reflect a strong
understanding of the mathematical concepts that underlie computational processes.
These students are able to handle complex mathematical or computational problems and
solve them with strong thinking skills. Good test results can show that the student can
execute computational processes quickly and efficiently. Computational thinking skills
can be continuously developed and improved through practice, learning, and experience
and adapted to each student's learning style. A good test result is a positive step, but that
doesn't mean the individual doesn't need to keep learning and practicing to keep
improving their abilities in computational thinking. The answers to the students '
mathematical thinking ability tests obtained in this study are in line with the opinion
(Dilla et al., 2018; Wassahua, 2016) that learning style is a determining factor in the
achievement of mathematical thinking abilities.

CONCLUSION

Based on data processing, a positive correlation value of 0.44 was obtained which
indicated that there was a positive relationship between learning styles and
computational thinking in the observed students. This means that, overall, individuals
who have more effective or intensive learning styles also tend to have better
computational thinking skills, and vice versa. Keep in mind that correlation indicates a
statistical relationship between two variables, but does not imply a causal relationship.
Therefore, even though there is a positive correlation, it cannot be concluded that
learning style causes an increase in mathematical computational thinking skills or vice
versa. Interpretation must be made with caution and not to conclude causality without
further evidence.
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