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A B S T R A C T   A R T I C L E   I N F O 

Computational Thinking (CT) has contributed to changing 
curricula around the world and is needed by everyone. This 
study aims to determine the research focus related to 
Computational thinking in mathematics learning and its 
novelty. The method used in this study is the method with 
systematic literature review (SLR). The data taken comes 
from the Google Scholar and Scopus databases. The 
moderator variables involved in this study were the year of 
publication, level of education, research class, research 
methods, and research instruments. All of the data obtained 
is presented in a quantitative descriptive manner. The results 
of the research show that 2022 is the highest peak for 
publication. This research was dominantly conducted at the 
junior high school level. And the class that is widely used in 
research is class XI. The study is dominated by descriptive 
research methods with a qualitative approach. Instruments 
that are widely used are tests and interviews. 
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1. INTRODUCTION 
 

Computational Thinking (CT) is a way to find solutions to problems from the input data 
using an algorithm by applying a technique used by software in writing programs Cahdriyana 
and Richardo, (2020) and a statement from researchers that is that CT is a thinking process 
involved in formulating a problem in such a way that the solution can be expressed as a 
computer-like computational step to be performed such as decomposition, pattern 
recognition , abstraction , and algorithms (Fajri  & Utomo , 2019; Ansori , 2020; Supiarmo  & 
Susanti, 2021). CT has contributed to changing curricula around the world. In the digital era, 
everyone needs skills (Nasiba, 2022). 

CT ability is a thinking process that is involved in such a way that computers, humans, or 
machines can work effectively (Wing, 2006). Aspects of CT include solving problems, designing 
systems, and understanding human behavior or traits using the basic concepts of computer 
science (Dian, 2020). CT is breaking down a problem that looks difficult or complex into a 
problem that is easy to understand and has a known solution, whether using reduction, 
insertion, transformation, or simulation. CT can enhance and strengthen intellectual skills 
(DiSessa, 2018). Integrating computing can engage students from all backgrounds (Lee et al., 
2020). CT is not limited to the field of computer science but can be implemented in various 
other disciplines, such as Natural Sciences, Engineering, and Mathematics (Lee et al., 2020). 
The statement (Veronica et al., 2022)  CT skills are very important in learning mathematics.  

Mathematics is a knowledge that is very necessary for the development of technology as 
a support. Mathematics is the knowledge that if there is a problem there will be a solution. 
Mathematics decomposes something complex into simpler parts so that it can be understood 
easily. Mathematics is also a way of thinking to find a solution to a given problem in the 
simplest way (Ragadhita & Nandiyanto, 2022; Reskianisa et al., 2022).  

Research  on CT has been widely published , like research conducted  by Fajri   and Utomo , 
2019, Mawardi et al.  (2020), Kamil, (2021), Saad & Zainudin, 2022) and other research, thus 
it is necessary  to study  in depth  the  statistical  methods  used  in analyzing  the  results  of 
research, to determine the focus of research and research updates. One method that can be 
used is a systematic  literature  review (SLR). SLR is a research  method that aims to find and 
synthesize  comprehensive  research  that  refers  to specific  questions , each  step  in the 
process  using  an organized , transparent , and replicated  procedure  (Kek & Huijser , 2011; 
Juandi, 2021).

 

The data collected is in
 
the form of research results related to CT in learning mathematics, 

then extraction is carried out according to the research question, namely how to describe the 
ability of CT based on the year of publication, level of education, class, research methods, and 
research instruments. This study aims to describe CT abilities in terms of the year the article 
was published, level of education, class or semester, research methods, and research 
instruments.

 

2. COMPUTATIONAL THINKING
 

 

CT is defined as a series of abstract mental activities that include reasoning processes such 
as abstraction, decomposition, pattern mapping, pattern recognition, algorithmic thinking, 
automation, modeling, simulation, assessment, testing, and generalization

 
(Città et al.,

 
2019). 

CT processes involve a variety of skills and techniques that can train students to formulate 
problems by breaking down these problems into small parts that are easy to solve, thus 
making students creative (Angeli & Giannakos, 2020; Wing, 2006).

 
Lee

 
et al.

 
(2020)

 
stated that 

there are four CT skills which are presented as follows :
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(i) Decomposition. Decomposition is defined as the process of simplifying a complex 
problem so that it is easy to understand, solve, develop, and evaluate separately. 
Decomposition is also a cognitive activity carried out to break down problems into small 
parts that are easy to solve, to make it easier for students to solve the problems they 
face. 

(ii) Pattern recognition. Pattern recognition is the stage of finding different or similar 
characteristics to determine a solution to a problem. In addition, this stage is also 
carried out to find out how the methods used solve various types of life problems. This 
step helps students solve problems and build solutions to problems found. 

(iii) Abstraction. Abstraction is a fast method for solving new problems that are used to 
solve problems through the experience of similar problems. Abstraction is done by 
filtering important information or finding conclusions by eliminating elements that are 
not needed when carrying out a settlement plan. 

(iv) Algorithmic thinking. Algorithmic thinking is the stage of taking a solution to a problem 
through a definition that is following the facts. Algorithmic thinking is also the steps 
used to find a logical and structured solution. 

3. METHODS 
3.1. Systematic Literature Review 

This study uses the SLR method with a survey-based quantitative descriptive approach. 

The survey was conducted on secondary data, namely the results of research on the ability of 

CT in mathematics learning. The stages of the research started with data collection, and data 

analysis and ended with concluding (Tamur & Juandi, 2020). Data is collected from primary 

research results published in Google Scholar and Scopus. The extraction of all found articles 

aims to select articles that are relevant to the inclusion criteria (Juandi, 2021; Al- Husaeni & 

Nandiyano, 2022). 

3.2. Inclusion Criteria 

In this study the inclusion criteria used, namely (1) research on CT skills in learning 
mathematics; (2) Research in Indonesian and English (3) Research samples ranging from 
Elementary School (SD) to Higher Education (PT) levels; (4) The research must include classes 
from the sample education level; (5) Research has been published in 2019 to April 2023; (6) 
Research must include the approach or method used; (7) the research must contain the 
research instruments used. 

3.3. Research Instrument  

This study uses research instruments in the form of protocols related to inclusion and 
exclusion criteria from primary research, which was based on year publication, level of 
education, research class, research method, and research instrument. The primary study 
selection process went through four stages namely; identification, screening, eligibility, and 
inclusion (Tamur  & Juandi, 2020). 

3.4. Population and Sample  

The population in this study is research on CT skills in learning mathematics that has been 
published in indexed journals. Publications taken from the Google Scholar and Scopus 
databases from 2019 to 2023 were analyzed using an SLR. The stages of data collection started 
with identification, screening, eligibility, and inclusion (see Figure 1). 
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Figure 1. Data of collection process. 

Identification is done by entering keywords according to the research theme to be studied. 
This study discusses CT in learning. For this reason, the researchers entered the keywords 
"Computational thinking" and "Mathematic education" in the Google Scholar database and 
the Scopus database. Data were obtained for 82 publications according to the criteria, namely 
publications in the form of articles and publications in Indonesian and English. the data of 
publications was then examined whether there were duplicate data or not. Because there 
was no duplication of data, 82 publications could proceed to the next stage. 

Screening is carried out to select publications from the first stage, publications must meet 
the following criteria, namely titles and abstracts containing the words of CT and learning 
mathematics. After the screening, 27 articles were discarded and did not proceed to the next 
stage. A total of 55 who meet the next criteria will be carried out in the eligibility stage. 

Eligibility is carrying out the eligibility from the 55 data of documents from the previous 
stage. It will be seen whether these documents meet the inclusion criteria. after feasibility, 
38 publications that met the criteria were obtained which could be continued at the inclusion 
stage. 

4. RESULTS AND DISCUSSION 
4.1. Temperature 

The inclusion criteria in this study were the year of publication, level of study, class or 
semester, research methods, and research instruments, which is shown in Table 1. 
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Table 1. Data of research based on criteria. 

Characteristic study Criteria Frequency 

 2019 1 

 2020 8 
Year of Publication 2021 8 

 2022 16 

 2023 5 

 Elementary school 5 

 JUNIOR HIGH SCHOOL 14 
Education level SENIOR HIGH SCHOOL 11 

 College 4 

 Teacher 4 

 IV 1 

 V 4 

 VII 5 

 VIII 6 
research class  IX 3 

 XI 8 

 XII 3 

 3rd semester 2 

 5th semester 2 

 

Elementary School 
teacher 

3 

 High school teacher 1 

 Quantitative 9 

 Qualitative 10 
research methods   Development research 5 

 mixed method  1 

 Descriptive 13 

 Test 30 

 Interview 19 

 Questionnaire 5 
research instruments Observation 7 

 Documentation 5 

 Student worksheet 1 

 literature review 1 

 Validation 3 

 
4.2. Research Based on Year Publication 

The trend of research-related publications from 2019 to 2023 is shown in Figure 2. From 
Figure 2, it can be seen that 2022 is the year with most the publications about this research. 
Research of CT in mathematics learning continues to increase, especially from 2021 to 2022, 
namely from 8 studies in 2021 increasing to 16 studies in 2022 (Husnah et al., 2021; 
Marasabessy, 2021; Hashim et al., 2021). 

4.3. Research Based on Education Level 

Research based on educational levels, namely elementary school, junior high school, high 
school, university, and teachers, is shown in Figure 3. In Figure 3, it can be seen that research 
related to CT in mathematics learning is the most researched and published at the level of 
junior high school, namely 37% or as many as 14 studies. While research on teachers is still 
small, namely 10%, research is conducted and published. This is something that needs 
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attention because CT is an important ability to be developed in learning mathematics. 
Teachers as educators are important to know and apply CT in learning aspects. CT is one of 
the necessary thinking skills in the 21st century (Kurniasi et al., 2022). 

 

Figure 2. Data of year publication. 

 

Figure 3. Data based on level of education. 

4.4. Research Based on Research Class 

Research related to CT based on research classes is shown in Figure 4. From Figure 4, it can 
be seen that the most research conducted and published in class XI is as many as 8 studies. 
And there is still little research being conducted and published, namely in class IV as much as 
1 research and research on high school teachers is also still a little researched and published. 

 

Figure 4. Data based on research class. 
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4.5. Research Based on Research Methods 

CT research in learning mathematics based on the method is shown in Figure 5. From 
Figure 5, it can be seen that the method used the most is the descriptive method, whereas 
for development research and mixed method methods only a few have been carried out and 
published. From the review studies conducted, it was found that the Qualitative method and 
the Qualitative method related to research on CT are still balanced. This means that research 
on CT in mathematics learning methods that vary widely. Research is more dominant using 
descriptive research methods with a quantitative approach. 

 

Figure 5. Data based on research methods. 

4.6. Research Based on Research Instruments 

CT research in learning mathematics based on research instruments is shown in Figure 6. 
From Figure 6, it can be seen that the research instruments used varied, from one instrument 
to four instruments in one study. The most widely used instruments are tests and interviews 
such as research  conducted  by  researchers  (Supiarmo  &  Susanti,  2021;  Fauzi  et  al., 2022). 

 

Figure 6. Data based on research instruments. 
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5. CONCLUSION 
 

CT research in mathematics learning has received good attention, especially from 2020 to 
2023 and most research will be in 2022. This research is dominantly conducted at the level of 
junior high school and the class that is widely used in research is class XI. Research is more 
dominant using descriptive research methods with a qualitative approach. Instruments that 
are widely used are tests and interviews. Suggestions for educators or researchers to be able 
to research CT in mathematics learning for teachers and prospective teachers using research 
methods other than descriptive methods.   
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