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Abstract: Computational Thinking (CT) skill is the ability to solve problems with computer 

thinking. In addition, CT can be seen as a structured and systematic approach that can be 

implemented in learning. This study aims to bring the computational thinking approach to the 

non-computer science student’s class and involved 35 undergraduate students of physics 

education in the computational physics course. The research method used was the mixed 

method sequential explanatory design (Creswell & Plano Clark, 2011), with the following 

design. Broadly speaking, the flow of the mixed method research method with an explanatory 

sequential design in this study includes the collection of quantitative data obtained from student 

self-evaluation instruments related to the understanding of the CT approach stage. The results 

showed that the Computational Thinking (CT) approach can be applied to non-computer science 

students in online learning which includes 6 stages of implementation and 6 stages of 

implementation. Other results indicate that this method can be used in improving student CT 

skills. 
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INTRODUCTION 

Disruption of technology in the last few years has become a central issue that is 

being discussed in various aspects of life, including education. This era requires humans 

to have high-level thinking, analytical, outside of routine, and all systems involved in it 

are not manual or automatic. In addition, this disruption of technology affects the world 

of education in several main aspects, namely curriculum, learning, and assessment. If 

education is not able to produce a competent next generation in accordance with the 

demands of this era, it will be replaced by machines or robots. Even in the future, some 

jobs will disappear and replace with types of jobs that involve automation in the 

process. 

Educators around the world face various challenges in the use of digital 

technology in learning. So this is very important for educators to integrate or add new 

skills in the world of education. These skills are computer programming or coding 

known as computational thinking (CT). These skills can be implemented in non-

computer science classes. CT itself is a new literacy in the 21st century (Wing, 2011) 

and is a very important skill for students (Yadav et al., 2016; Monday and Nasri, 2019). 

However, this concept is actually not new. Over the past few years, CT was expressed 

as a skill in programming that students of all fields need to master (Grover and Pea, 

2013), which is presented as algorithmic thinking. This is evidenced by the presence of 

automation processes such as computer systems using regular and sequential steps 

(Yadav et al., 2017). However, there has been a change in definition, from thinking like 

computer scientists when facing problems (Román-González et al. 2017) now extending 

to other disciplines (Anderson, 2016; Shute et al., 2017). 

So far, research on CT has only focused on concepts, practices, and perspectives 

(Brennan and Resnick, 2012; Lye and Koh, 2014; Román-Gonzálezetal, 2017), and in-

service and pre-service teacher opinions regarding CT contributions ( Gunbatar, 2019). 

However, if observed further, there has been no research on strategies for implementing 

CT as an approach to learning. This is very important to do in equipping students in 

facing the era of technological disruption where everything moves very fast. In addition, 

this CT approach is also predicted to be able to improve problem solving skills when 

viewed from the learning stage. Therefore it si important to know how to implement a 

CT approach for non-computer science students. 

METHOD 

This study involved 35 undergraduate students of physics education in the 

computational physics course with the research method used, namely the mixed 

methods explanatory sequential design (Creswell & Plano Clark, 2011) (Figure 1).  

 

 

 



Maulina, et.al. / vol 9 (1), 2021, 101-112  103 
 

Jurnal Pembelajaran Fisika (JPF) – Pendidikan Fisika, FKIP, Universitas Lampung 

 

 

 Figure 1. Research methodolgy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Step by step CT Approach implementattion 

 

Broadly speaking, the flow of the mixed methods research method with the explanatory 

sequential design in this study includes quantitative data obtained from the student self-

evaluation instrument understanding the CT approach stage. Next, collect qualitative 

data that is useful to help explain or elaborate on the quantitative results obtained from 

the Focus Group Discussion and In-depth Interviews. The final step of this method is 

the interpretation of data that has been obtained from the elaboration of quantitative and 

qualitative data (modified from Creswel, 2009). 
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Population and Sample 

The population in this study was preservice physics teacher of faculty of teacher 

training and education. This study also involved 35 preservice physics teacher in 

Computational Physics subject. 

Data Collection and Instrument 

The instruments used in this study are questionaires, tests, and deep interview. 

Questionaires were distrbuted to the subject by online. Deep interview done to the 

subject by texting in whatsapp, and the last test were given to the subject before and 

after doing implementation of C Approach. 

 

Data Analysis 

The datas were analyzed quantitatively and qualitatively from questionaires, deep 

interview, and test. 

 

RESULT AND DISCUSSION 

The implementation of the CT approach to non-computer science education 

students is very interesting to be carried out with tretera steps in this research method. In 

detail the results of the research at each stage of its implementation are presented as 

follows: 

Stage 1: Student self-evaluation of CT skills 

At the first meeting, the researcher gave a physics problem that had to be solved 

using numerical methods. After that, students conduct self-evaluation through a 

questionnaire given via google form. 

Stage 2: Analyze the results of self-evaluation 

Based on the data in Figure 3, it can be concluded that in the components of 

decomposition and abstraction, more than 60% of students already really understand 

and understand. However, at a more advanced stage, namely algorithm design, 

debugging and iteration, more than 50% of students were categorized as confused and 

did not understand. So that these results will serve as a basic guide in implementing the 

CT approach. In this study, the iteration and debugging processes were combined, 

because according to the researcher this process could be run simultaneously and 

inseparably. In addition, in the sixth stage the CT approach, namely generalization, is 

carried out by giving students other similar problems (Figure 4). 
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Figure 3. Student’s mastery concept in pra implementation 

 

 

Figure 4. Lecturer gave another similar problem 

 

 

 

 

 

 

 

Figure 5. Student’s decomposition result 

Step 1 

Step 2 

Step 3 

Step 4 & 5 
Very 
understand 

understand confuse really don’t 
understand 

Don’t 
underserstand 



106 Maulina, et.al. / vol 9 (1), 2021, 101-112  

 

Jurnal Pembelajaran Fisika (JPF) – Pendidikan Fisika, FKIP, Universitas Lampung 

 

 

Stage 3: Application of the CT approach 

At this stage the lecturer provides 1 case of physics which must be completed 

with the CT approach steps and uploads the results of their work through Google 

Classroom. The results of student work have shown quite a significant development. 

The results can be described as follows: 

1) Decomposition 

At this stage students are asked to explain again and simplify the questions using 

language that they can easily understand (Figure 5). Based on the students' answers in 

Figure 5, it shows that students are able to explain and simplify the problems given by 

using their own language. 

2) Abstraction 

At this stage students try to collect important data that is known in the questions. 

Next they tried to analyze what physics concepts were applied to these problems, so that 

they could determine the equations used to solve the problem. The final stage in 

abstraction is visualizing the problems given using a particular model. The complete 

student work data is shown in Figure 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6. Step for data collecting, patten form, and modelling 

 

3) Algorithm design 

At this stage, students make solving algorithms, problem solving and coding in 

the Matlab software. The algorithm made by students (Figure 7) is in the form of a 

series of steps to solve the problem in the form of a flowchart. Each symbol on the 

flowchart describes the execution carried out on the system. The next step for students 

to make automated problem solving in the form of coding on the matlab as shown in 

Figure 8. 
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4) Debugging and iteration 

At this stage students detect and identify errors, and then correct errors, when 

the solution does not work properly. This process is repeated until a suitable solution is 

found. The debugging process will appear on the right side of the editor screen in Figure 

9. Coding that is predicted to be wrong will appear on the right side of the screen and 

will be colored orange. So that students can immediately improve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Student’s algorithm 
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Figure 8. Otomation using matlab software 

 

 

Figure 9. Debugging process 
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Stage 4: evaluation of the application of the CT approach 

This fourth stage is carried out to evaluate the learning process and receive input and 

suggestions as well as obstacles experienced during learning. The resume of evaluation 

results conducted by students is presented in Figure 10. 

 

 

 

 

 

 

 

 

 

Figure 10. Learning evaluation by students 

Stage 5: Test 

In order to find out the effectiveness of this CT approach, students are then 

given a written test to independently create and solve physics problems (Examples of 

student work results are attached). The results of the evaluation of the test show that all 

students have been able to generalize the concept into other simple problems. The 

results of self-evaluation before and after the implementation of CT are presented in 

Table 1. Based on the results of data analysis in Table 1, it can be concluded that there 

has been an increase in the level of understanding of students pre and post 

implementation. 

Table 1. Comparartion of pre and post test results 

Activity/step 

Very 

understand 
understand confuse 

Don’t 

understand 

realy don’t 

understand 

pra pasca pra pasca pra pasca Pra pasca pra pasca 

Decomposition 4% 57% 74% 43% 22%   
 

      

Abstraction 9% 49% 61% 51% 26%   4%       

Algorithm 

design 
13%   35% 29% 44% 63% 9% 8%     

Iteration and 

debugging 
    30% 14% 30% 72% 

40

% 
14%     
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As explained in the literature review section, 4 steps in solving problems 

(problem solving) consisting of understanding the problem, devising a plan, carrying 

out the plan, and looking back (Polya, 1957) are contained in the implementation of the 

CT approach adopted from Shute. et al., 2017. May be it can be analyzed for further 

stdudy about the CT approach is able to fosters student problem solving skills. 

CONCLUSION 

Based on the results and discussion, it can be concluded that the Computational 

Thinking (CT) approach can be applied to non-computer science students in online 

learning. In addition, in this study there are findings that show that the CT approach can 

foster problem solving skills in non-computer science students. 
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