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Abstract: A computational thinking approach is an approach to thinking and reasoning by 
computer scientists. Computational thinking skills can be adopted as an approach to 
solving a problem and analyzing the solution. The computational thinking approach is not 
limited to computer science but can also be applied to other disciplines through problem-
solving. The computational thinking approach has been integrated into various 
instruments and learning media. The purpose of this research is to see the potential of the 
computational thinking approach to be integrated into learning media to improve 
problem-solving skills and to discuss the integration of computational thinking in various 
learning tools and media. This research method uses literature studies with 6 international 
articles as the main source from scopus.com and 19 articles as supporting articles from 
scholar.google.com. The results of the study show that the computational thinking 
approach has the potential to be integrated into various learning tools and media as a 
means of increasing problem-solving skills. 
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Introduction  
 

Physics is a branch of science that discusses energy 
and material entities, along with the relationship 
between the two (Gunawan et al., 2015). Physics as part 
of science cannot be separated from process skills to 
solve problems in natural phenomena (Noviatika et al., 
2019). If taught through constructive and participatory 
learning, physics has the potential to lead students to 
have good problem-solving skills (Rahmawati and Ika, 
2020). The problem-solving ability itself is a very 
important part of learning because, during the learning 
process and its completion, it is possible for students to 
gain experience using the knowledge they already have 
(Abdani et al., 2018). 

Research by Utami et al. (2017), Citra et al. (2021), 
and Rahmalia (2021) found that students still have low 
problem-solving skills. According to PISA (The Program 
for International Student Assessment), in 2018, 

Indonesia occupies the 74th position out of 79 countries 
in the fields of mathematics, science, and literacy 
(Schleicher, 2018). These results indicate that the 
problem-solving ability of students in Indonesia is still 
quite low.  

The low ability of students to solve problems is 
caused by teachers who do not facilitate learning 
through appropriate methods and strategies so students 
are less accustomed to solving problems in the learning 
process (Selviyana et al., 2022). The teacher only carries 
out the learning process using conventional and less 
participatory methods. In physics subjects, more 
students are given the task of writing down formulas 
without being given a detailed explanation regarding a 
concept. Therefore, teachers need to plan and carry out 
learning processes that can improve students' problem-
solving abilities. One way is to integrate learning with a 
computational thinking approach. 

https://journals.balaipublikasi.id/
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 According to Ifriliya et al. (2022), computational 
thinking encompasses a process of reasoning followed 
by decision-making or problem-solving.  Riley & Hunt 
(2014) state that computational thinking is a way of 
thinking and reasoning for computer scientists. National 
Research Council (2021) Computational thinking skills 
can be adopted as an approach to solving a problem and 
analyzing the solution. The computational thinking 
approach is not limited to computer science but can also 
be applied to other disciplines through problem-solving. 

The computational thinking approach has been 
integrated into various instruments and learning media. 
According to Pollock (2019), in mathematics, 
computational thinking is integrated into some of the 
students' work related to data analysis, identifying 
questions that can be answered based on known 
information on the problems presented. Whereas in 
physics, mathematics is the main language for 
translating and simplifying complex concepts.  

Research by Segupta et al. (2013) explained that the 
computational thinking approach can be integrated into 
the 12-year compulsory education curriculum and into 
the STEM (Science, Technology, Engineering, and 
Mathematics) learning curriculum. Basu et al. (2013) 
developed CTSiM by integrating the computational 

thinking approach and STEM into a visual science 
program for high school students. 

Based on this description, the researcher intends to 
discuss the potential for developing computational 
thinking approach-based physics learning media as a 
means of increasing students' problem-solving abilities. 
It is hoped that through this research it will be known 
how a computational thinking approach can be 
integrated into physics learning media.  
 
Method  
 

This research method uses a literature review 
technique. A literature review is a method used to study, 
identify, interpret and evaluate research on a certain 
relevant topic. This research used six international 
scientific articles through scopus.com as the main source 
and 18 supporting articles through scholar.google.com, 
which were obtained by entering the keyword 
"computational thinking approach". Of the many 
international articles available, several have been 
selected that have topics relevant to this research, 
namely the application of the computational thinking 
approach to learning. An overview of the stage of the 
literature review can be seen in Figure 1. 

Figure 1 Stages of the literature review 
 

Result and Discussion 
 
Definitions and Steps in the Computational Thinking 
Approach 

Approach in general has a definition as an outline of 
the direction to act in an effort to achieve the goals set. 
In line with that, Djalal (2017) explained that the 
anointing approach is a philosophical framework that is 
the foundation upon which to achieve the goal. 
Computational thinking is the ability of scientists to 
think and reason based on the principles of computer 
work (Riley & Hunt, 2014). According to Wing (2006), 
the computational thinking (CT) approach involves the 
ability to think in problem formulation and finding 

solutions through abstraction, developing algorithms, 
and decomposing problems into simple components so 
that their solutions can be represented as done by 
information processing agents such as computers, 
humans, or a combination of the two. It can be 
concluded that the computational thinking approach is 
a policy to act in solving problems based on 
computational principles, namely abstraction, 
decomposition, pattern recognition, and algorithms. 

Zahid (2020) explained that the PISA framework 
provides an illustration that computational thinking can 
play a role in the process of solving the problem, both 
when formulating problems and when doing 
mathematical reasoning, including by selecting the right 
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computing tools in the analysis and solving process. the 
problem. A computational thinking approach is 
urgently needed considering problem solving skills are 
needed to solve everyday problems. BBC Bitesize (2020) 
describes a computational thinking approach that allows 
us to understand complex problems and develop 

possible solutions. Then those problems and solutions 
can be presented in a way that computers, humans, or 
both understand. It can be concluded that the purpose of 
the computational thinking approach is to make it easier 
for humans to analyze solutions to problems, both 
simple and complex. 

 
Tabel 1. Steps of Computational thinking Approach 

The steps Action 

Abstraction  • Focus on important information 

• Develop a problem-solving plan 
Dekomposition  • Analyze the concept of the prob lem 

• Changing information becomes simpler 
Patern Recognition • Analyze existing problem patterns 
Alogarithms  • Solving the problem according to the Steps that have been made at the abstraction stage 

(Kidd et al., 2017) 

Tabel 2 Comparison of Research in the main article 

Author 
(year) 

Method Conclusion 

Wings 
(2017) 

Literature study to explain how computational thinking 
influences research and education 

The computational thinking approach greatly 
influences research and education. This is because 
learning patterns of computational thinking 
facilitate solving problems in research and 
classroom learning. 

Segupta et 
al., (2012) 

Literature study to investigate the relationship between 
computational thinking approaches and science learning 
in the K-12 curriculum 

The learning environment that uses a 
computational thinking approach can support 
physics and biology learning and can improve 
students' problem-solving abilities. 

Basu et al., 
(2012) 

This study used experimental research on 6th-grade 
elementary and middle school students. Students are 
given treatment to use learning tools based on scaffolded 
integrated computational thinking approaches. 

The use of scaffolded-based learning tools 
integrated with a computational thinking approach 
can create a good science learning environment and 
has an effective effect on student learning outcomes 
and problem-solving abilities. 

Basu et al., 
(2013) 

This study uses Development Research to develop a 
science learning environment with a computational 
thinking approach through simulation and demonstration 

Implementation of a computational thinking 
approach in science learning can be done using 
CTSiM (Computational Thinking Through 
Simulation and Modeling). CTSiM is a set of 
reference frameworks with simulations and 
demonstrations that guide science learning based 
on a computational thinking approach. 

Gustafsson 
& Enghag 
(2014) 

This study uses an experimental method with 
collaborative learning assisted by textbooks that contain 
problems related to learning topics. Learning is carried out 
by forming classes into five groups with three members 
for each group. Learning outcomes were analyzed based 
on indicators of problem-solving abilities. 

collaborative learning assisted by textbooks can 
improve communication skills among students, 
cognitive abilities, and problem-solving abilities. 

Williams 
(2018) 

This research uses a literature study of 49 articles with four 
keywords, namely computational thinking, higher 
education, interventions and effectiveness. 

The computational thinking Approach has 
influenced many things in higher education. 
Computational thinking intervention occurs quite 
effectively. This is indicated by the increasing 
ability of students to investigate a problem, both 
related to social problems and information 
technology problems. 

Kidd et al. (2017) then formulated the basic steps for 
implementing a computational thinking approach to 
solving problems   into abstraction, dec omposition, 
pattern recognition, and algorithms (table 1). 
Abstraction is the process of focusing attention on 

important information and ignoring irrelevant details. 
Decomposition is breaking a complex problem or system 
into smaller manageable parts. Pattern recognition looks 
for similarities between and within problems. 
Algorithms develop step-by-step solutions or rules to 
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follow to solve problems. These four steps from a robust 
framework for applying computational thinking 
approaches, so by integrating these four elements, 
problem-solving or decision-making with 
computational thinking approaches become more 
structured and effective. 
 
Computational Thinking Approach Integration in Media and 
Learning Instruments 

Research conducted by Aggrasari (2021) explains 
that computational thinking can be a learning model in 
elementary schools, which includes the stages of 
formulating problems, managing and analyzing logical 
data, representing data through abstraction and 
simulation, finding solutions through algorithmic 
thinking, and generalizing the solution process for 
various problems. Based on research presented by   and 
Chorianopoulos (2017), computational thinking 
integrated with media learning was able to enhance CT 
skills and student motivation using simulation and 
video game construction. This potential makes it 
necessary to develop various learning strategies, tools, 
and media that are integrated with a computational 
thinking approach. 

The computational thinking approach has been 
integrated into various instruments and learning media. 
Research conducted by Ahsan et al. (2021), proved that 
Student Worksheets with a computational thinking 
approach based on web apps can be an alternative 
learning media used during the COVID-19 pandemic. 
The worksheet design has been adapted to the 
requirements of a good worksheet. This design has 
embedded and integrated computational thinking into 
learning content. It is hoped that this design can be 
realized as one with learning tools that teachers can use 
as a solution for distance learning as a result of the 2021 
COVID-19 pandemic. Rahmania (2022) developed the 
student worksheet with a computational thinking 
approach. The product resulting from the development 
is declared valid and practically used in improving 
students' critical thinking skills and self-confidence. 
Research by Segupta et al. (2013) explained that the 
Computational thinking approach can be integrated into 
the 12-year compulsory education curriculum and the 
STEM (Science, Technology, Engineering, and 
Mathematics) learning curriculum. 

Basu et al. (2012) succeeded ence based on a 
computational thinking approach for elementary school 
students. This model is called CTSiM (Computational 
thinking in Simulation and Modeling). Then, Basu et al. 
(2013) developed CTSiM by integrating the 
computational thinking approach and STEM into a 
visual science program for high school students. Hsu 
and Chen (2022) found that Computational thinking-
based board games can be integrated with the use of 

speech recognition applications (Siri and Google 
Assistant) as new media in learning in Artificial 
Intelligence courses for students. Furthermore, the 
comparison of developing computational thinking 
approach-based learning media can be seen in Table 2. 

Based on the description above, the computational 
thinking approach can be integrated into instruments 
and learning media for various subjects so that it has the 
potential to also be applied to physics learning media. In 
addition, it was found that learning with a 
computational thinking approach is closely related to 
students' problem-solving abilities.  

 
Conclusion  
 

Based on the results of the research and discussion, 
it can be concluded that the computational thinking 
approach has the potential to be integrated into physics 
learning. This is marked by the many previous studies 
that were able to integrate it in various learning devices 
and media. In addition, it was found that learning with 
a computational thinking approach is closely related to 
students' problem-solving abilities so that physics 
learning media based on a computational thinking 
approach has great potential as a means of increasing 
students' problem-solving abilities. 
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