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 Purpose of the study: This study aims to analyze students' computational 
thinking abilities in solving combinatorial problems based on high, medium, and 

low ability categories. 

Methodology: This study uses a descriptive qualitative approach with subjects 

of 33 students of class VIII I State Islamic Junior High School 2 Bondowoso. 
Data were collected through written tests, semi-structured interviews, and 

documentation. Data analysis used the Miles and Huberman model (reduction, 

presentation, conclusion) with triangulation techniques for validation, 

comparing test results, interviews, and documentation.. 

Main Findings: Students with high and medium computational abilities are able 

to meet all indicators of computational thinking, including identifying and 

understanding problems, and converting them into combinatorics. Meanwhile, 

students with low abilities have difficulty in re-understanding the problems 

found.. 

Novelty/Originality of this study: This study provides new insights into how 

students' level of computational thinking ability influences their success in 

solving combinatorial problems, as well as offers perspectives in developing 
more effective learning strategies to enhance students' computational thinking 

ability. 
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1. INTRODUCTION 

Education is a lifelong need. Every human being needs education, whenever and wherever they are [1]-

[3]. Education is very important, because without education humans will find it difficult to develop and will even 

be backward [4]-[6]. Education is the main thing used to improve the quality of human resources [7]-[9]. Current 

development progress is not only happening in technology, development progress is also happening in science 

[10]-[12]. Improving the quality of human resources is the main thing in education. Education as a conscious effort 

made so that students or learners can achieve existing educational goals [13]-[15]. The process of thinking of 

students in learning mathematics is the main task of mathematics education with the aim of improving mathematics 

learning in schools. 

The process of thinking of students can be constructed by interpreting information or data collected 

through observations of student behavior when learning mathematics, both in terms of the atmosphere of problem 

solving and in the formation of concepts. Learning mathematics in schools is a means of thinking clearly, critically, 
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creatively, systematically, and logically [16]-[18]. One of the goals of learning mathematics is so that students are 

able to face changing conditions in the world that are always developing, through practicing acting on the basis of 

critical, logical, careful, rational, honest, and effective thinking [19]-[21]. Such high demands will never be 

achieved if they only refer to rote teaching, routine practice of solving problems, and the usual learning process 

[22]-[24]. As we know, mathematics is the science that underlies other sciences [25]-[27]. Mathematics as one of 

the basic sciences, both in terms of reasoning and application, plays an important role in efforts to foster and shape 

humans who have high-value qualities. 

Problem-solving skills are very important for every student to have in studying mathematics, this is 

supported by Nilimaa [28], the heart of mathematics is problem solving. Problem solving is an important key as 

explained by Bakker et al. [29], that problem solving is an important key when dealing with problems in everyday 

life that are related or not related to mathematics. Problem-solving skills are one of the important aspects in making 

humans literate in mathematics. One of the goals of learning mathematical problem solving is to encourage 

students to be skilled in the process of critical, rational and logical mathematical thinking [30], [31]. If students 

still find it difficult to solve mathematical problems, it can be assumed that the students will have difficulty in 

understanding each material studied, for that students need to have the ability to solve various mathematical 

problems. Ability is one of the most important aspects for individuals to have [32]-[34]. One of the abilities that 

we often do anywhere and anytime before doing something is the ability to think. Thinking is a natural ability 

given by God Almighty which is very valuable. 

The ability that is considered capable of supporting students' ability in solving mathematical problems is 

the ability to think combinatorically. Combinatorial ability is the process of finding a number of alternatives to 

solve discrete problems [35], [36]. Discrete problems in mathematics are problems related to data or numbers that 

do not change continuously but have certain specific values [37], [38]. Combinatorics can be used to train students 

to calculate, make estimates, generalize, and think systematically [39], [40]. Combinatorics can be applied in many 

other fields such as programming, physics, and engineering and other disciplines [41]. 

Research on the integration of computational thinking in mathematics education has been widely 

conducted in the last five years. One of the studies by Ng and Cui [42], titled "Integration of Computational 

Thinking in K-12 Mathematics Education: A Systematic Review on CT-Based Mathematics Instruction and Student 

Learning" explores various computational thinking-based instructional approaches in K-12 mathematics 

education. This study highlights how problem-based, project-based, and inquiry-based learning methods can be 

used to improve students' mathematical understanding with the help of programming tools. In addition, research 

by Kallia et al. [43], titled "Characterising Computational Thinking in Mathematics Education: A Literature-

Informed Delphi Study" identify the characteristics of computational thinking that are relevant in mathematics 

learning and collect expert opinions on aspects of computational thinking that can be integrated into mathematics 

education. 

Although these studies have discussed the integration of computational thinking in mathematics 

education, there are several gaps that have not been answered. First, previous studies have emphasized the 

integration of computational thinking in general in mathematics education, but have not specifically described 

students' combinatorial thinking processes in solving number pattern problems. Second, previous studies have not 

explicitly categorized students based on their level of computational ability (high, medium, low) in the context of 

solving mathematical problems. Third, previous studies tend to be theoretical and general, without focusing on 

practical implementation in the classroom. In fact, understanding how students with different levels of 

computational ability think in solving number pattern problems can provide deeper insight into effective learning 

strategies. Therefore, this study needs to be conducted to fill this gap by describing students' combinatorial thinking 

processes based on their level of computational ability, so that it can contribute to improving the quality of 

mathematics learning. 

Another thinking ability is computational thinking. Computational thinking is the ability of students to 

solve problems through decomposition skills, pattern recognition, algorithmic thinking, and abstraction and 

generalization of patterns to obtain a solution [44]-[46]. This shows that the core of computational thinking is to 

form a framework for students' thinking that is able to solve problems by forming effective and efficient solutions 

based on the knowledge and information that has been obtained. The importance of this ability or aspect is 

developed considering the current facts in the world of education which cannot be separated from the ability to 

think computationally in solving a problem. Every student must have different computational abilities, therefore 

the researcher aims to describe the process of students' combinatorial thinking in solving number pattern problems 

based on the level of computational ability, namely high, medium, and low.. 

 

 

2. RESEARCH METHOD 

This study uses a qualitative approach. Researchers in qualitative research try to understand the meaning 

of an event or incident by trying to interact with people in that situation or phenomenon. This study aims to gain 

an understanding and comprehension of an event or human behavior in an organization or institution. Furthermore, 
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the type of research used is descriptive data. Related to this study, the type of descriptive research with a qualitative 

approach is very appropriate for use in finding a fact that you want to know and then describing it related to the 

problem in this study, namely analyzing the ability to think combinatorically in solving number pattern material 

problems based on mathematical computational abilities.  

The subjects in this study involved one class 8th Grade at State Islamic Junior High School 2 Bondowoso, 

namely 8th Grade, which consisted of 33 students, the selection of classes was based on the recommendations of 

the mathematics subject teacher. Furthermore, students in that class were given a test to determine the level of 

students' mathematical computational abilities which were divided into high, medium, and low. After obtaining 

the mathematical computational ability score, the subjects were selected by purposive sampling. Subject selection 

was chosen in addition to looking at the results of the computational ability test, mathematical ability obtained 

from: the average value of the results of individual assignment assessments, group assignments, and mid-semester 

assessments, as well as suggestions from mathematics teachers because the teacher certainly understands the 

conditions and abilities of each student better. Furthermore, six subjects were taken with the provision of two 

people from each level of mathematical computational ability, the six people who had been selected would then 

be given a test in the form of 2 descriptive questions on number patterns and interviews, the results of which would 

be analyzed according to the predetermined combinatoric thinking indicators.  

Data collection techniques are methods used to obtain relevant and accurate data or information. Data 

collection techniques in this study consisted of tests, interviews and documentation. A test is a measuring tool 

whose function is to collect information about the characteristics of an object, which can be in the form of student 

abilities, attitudes, interests, or motivations. The tests in this study were the first computational ability test given 

to 33 students in class 8th Grade, then the second test was the combinatoric ability test given to 6 selected subjects. 

The test was a written test in the form of a description consisting of 2 questions each related to mathematical 

problems on the material of number patterns. The schedule and time for completing the test are determined by the 

researcher's agreement with each school or mathematics teacher concerned. Further data collection was carried out 

using interviews. The interview technique used was semi-structured. The interview process was carried out after 

students had completed the combinatoric thinking ability test. The results of this interview will be used as 

supporting data to describe the findings of this study related to students' combinatoric thinking abilities in solving 

problems. 

 

Table 1. Computational thinking ability indicators 

No Type of Skill Indicator 

1 Decomposition 

Students can identify the necessary information or known facts from the given 

problem. 

Students can identify what is being asked based on the information from the 

given problem. 

2 Pattern Recognition 
Students can recognize patterns or characteristics that are the same or different 

within the given problem. 

3 
Pattern Generalization 

and Abstraction 

Students can identify similarities and differences in general patterns found in the 

given problem and draw conclusions from the patterns. 

4 Algorithmic Thinking 
Students can describe logical steps used to formulate a solution to the given 

problem. 

 

The indicators of combinatorial thinking ability in this study are presented in Table 2 below.: 

 

Table 2. Indicators of combinatorial thinking ability 

No Stage  Indicator 

1 Identifying several problems 

- Students can identify all problems presented in the number pattern 

questions. 

- Students can determine the given information and what is being 

asked in the number pattern questions. 

2 
Reinterpreting the identified 

problem 

- Students can convert the given number pattern problem into a 

mathematical statement. 

3 
Systematic presentation of the 

problem 

- Students can present their answers to the number pattern problems 

and solve them systematically. 

- Students can solve the given number pattern problems until they 

find the final solution. 
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4 
Transforming the problem into 

another combinatorial problem 

- Students can use conclusions obtained from previous problems to 

solve different problems with similar solution approaches based on 

the given question descriptions. 

 

The data analysis used in this study is the data analysis technique according to Miles and Huberman which 

is divided into three stages of data reduction, data presentation, and drawing conclusions. Data reduction in this 

study was carried out by summarizing important information from the field, namely combining the results of 

computational tests in transcripts to classify students based on computational abilities, correcting combinatorial 

thinking ability tests, and conducting and transcribing interviews based on the test results. Before drawing 

conclusions, this study first clarified the data by presenting a brief description in the form of narrative text that 

was arranged sequentially to make it simpler and easier to understand, and was equipped with data analysis that 

included test and interview results. Triangulation is a technique for checking the validity of data by comparing one 

document with another document, and in this study triangulation techniques were used, where the researcher 

reaffirmed information from the subject by comparing test and interview results. 
 

 

3. RESULTS AND DISCUSSION 

The instruments to be used need to undergo validation. The instruments validated in this study consist of 

2 essay questions for the computational thinking test, 2 essay questions for the combinatorial thinking test, and an 

interview guideline. The validation test for the combinatorial thinking questions was based on content/material 

validation, language validation, and instruction validation. Meanwhile, the validation test for the computational 

thinking test questions and the interview guideline was based on format, content/material, and language validation. 

The instrument validation was carried out by three validators: two lecturers from the Mathematics 

Education Department at KHAS University Jember and one mathematics teacher from State Islamic Junior High 

School 2 Bondowoso. The computational thinking test, combinatorial thinking test, and the interview guideline 

were declared to be highly valid because each instrument received a validation score (𝑎) greater than 3. 

After validation, the researcher proceeded with administering the computational thinking test. Upon 

completion of the test, the researcher obtained the students' scores and performed calculations to determine the 

threshold score for categorizing computational thinking abilities. The average score in this study was 3 from the 

computational thinking test, with a standard deviation of 21, which was used by the researcher to classify the 

subjects' scores. The range of score categories is presented in Table 3 below.: 

 

Table 3. Value Range Categories 

No. Category Value Value Range 

1 High x   ≥ 24 

2 Medium 18 ≤ x < 24 

3 Low x < 18 

 

Then after that the researcher obtained the category of each student based on the range of values above. 

The researcher presents it in table 4 below in order according to the level. 

 

Table 4. Data on the Results of Students' Computational Ability and Mathematical Ability Tests 

No. Category Value Value Range Frequency %  Mean Min  Max  

1 High x   ≥ 24 2 6.06% 76.15 45 96 

2 Medium 18 ≤ x < 24 28 84.85%    

3 Low x < 18 3 9.09%    

 

The table above shows the final results of students' mathematical computational ability scores based on 

the scoring of the computational thinking test and their mathematics performance based on the average total score 

from individual assignments, group assignments, and midterm exam scores. It was found that in class VIII I, there 

were 2 students in the high computational ability category, 29 students in the medium category, and 2 students in 

the low category. Based on the scoring results, the researcher concluded that students in the high category generally 

have the following characteristics: they are able to clearly write down the known information and the question 

being asked, recognize and apply appropriate patterns in solving the problem, write down the correct steps, and 

accurately state the final result. These characteristics can be seen in one of the answer sheets from a student in the 

high category, as shown in Figure 1 below: 

 



Intv. Ind. J. of. Math. Ed ISSN: 3021-7857  

Mathematics and Combinatorial Thinking: How Computational Ability Influences …( Khatriya Titiffaffani) 

17 

 
Figure 1. High category computing ability answer sheet 

 

Furthermore, students in the moderate category generally have the following characteristics: not yet able 

to write down completely what is known and asked in the question, able to recognize and use the correct pattern 

in the question, able to write down the correct steps, and able to write down the final result correctly. These 

characteristics can be seen on one of the answer sheets of students in the moderate category shown in Figure 2 as 

follows: 

 

 
Figure 2. Answer sheet for moderate computing ability category 

 

Meanwhile, low category students on average have the following characteristics: not yet able to write 

down completely what is known and asked in the question, not yet able to recognize and use the correct pattern in 

the question, not yet able to write down the correct steps but able to write down the final result correctly. These 

characteristics can be seen on one of the low category student answer sheets as follows: 

 

 
Figure 3. Low category computing ability answer sheet 
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After that, the researcher took 6 students based on the same level of computational ability and category 

of students' mathematical ability, namely the high category, making the category of students' mathematical ability 

level and its assessment scale into 3 categories, namely, students in the low category if 0 ≤ The value obtained 

<65, medium if 65 ≤ The value obtained <80, and high if 80 ≤ The value obtained <100. So based on the range of 

mathematical ability values above, it was found that the high category of mathematical ability was 20 students, the 

medium category was 2 students, and the low category was 11 students. In addition, the researcher took subjects 

based on the help of a mathematics teacher to provide suggestions for students who would be used as research 

subjects. Each of the two subjects from each category of computational ability, namely high, medium, and low. 

Furthermore, based on the categories mentioned above, 6 students were obtained. Furthermore, the researcher 

conducted a combinatoric thinking ability test and interviews, the questions given were descriptive questions 

consisting of 2 questions with number pattern material and after the test was completed, the researcher conducted 

interviews regarding the answers that had been written to 6 subjects in turn according to the length of time to work 

on the questions. 

After conducting tests and interviews, the next stage is for researchers to identify students' combinatorics 

based on descriptive test answers and interview answers. Researchers only conducted analysis on subjects T1 and 

T2 as high category subjects, S1 and S2 as medium category subjects, R1 and R2 as low category subjects. 

The data obtained in this study are of two types, namely the first data in the form of written tests and the 

second data in the form of interview data. Interview data will be used as a benchmark to obtain conclusions from 

the level of students' combinatorics thinking ability in solving problems on number pattern material based on 

combinatorics thinking ability indicators. The following is a presentation of data and analysis of research subject 

data on combinatorics thinking ability tests: 

 

3.1.  Analysis of combinatorial thinking skills with high-level computational ability categories 

The following is an analysis of the written answer data and interview results of subject T1 in the 

descriptive test (story questions) numbers 1 and 2 of the combinatorial thinking process.: 

 

 
Figure 4. Subject T1's answer 

 

In Figure 4.4, it can be seen that subject T1 answered it by writing down what is known, asked, and the 

answer sequentially. Subject T1 started by writing down what is known, namely level 1 = 1 can, level 2 = 3 cans, 

and finally level 3 = 6 cans. Next, subject T1 wrote down what was asked in the question, namely level 10. After 

writing down what is known and asked, subject T1 began answering the question by looking for patterns and 

looking for differences at each level up to the eighth sequence, then subject T1 immediately looked for level 10 

using a formula that he made himself. Subject T1 answered using the formula 𝑎 + 9𝑏 + 36. Then subject T1 entered 

the number in variable a, namely 1 and the difference, namely 2, then subject T1 multiplied and added according 

to the formula and obtained the result that at level 10 it was 55. In Figure 4.4, it can also be seen that subject T1 

answered it by writing down what is known, asked, and the answer sequentially. Subject T1 started by writing 

what was known, namely level 1 = 1 can, level 2 = 3 cans, and finally level 3 = 6 cans. It can be seen here that T1 

incorrectly used the word can when it should have been the word person.  
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Next, subject T1 wrote what was asked in the question, namely level 6. After writing what was known 

and asked, subject T1 began to answer the question by looking for patterns and looking for differences at each 

level up to the fifth sequence, then subject T1 immediately looked for level 6 using a formula that he made himself. 

Subject T1 answered using the formula 𝑎 + 5𝑏 + 10. Then subject T1 entered the number in variable a, namely 1 

and the difference was 2, then subject T1 multiplied and added according to the formula and the result was that at 

level 5 it was 21. Based on the results of the written answers and the results of the interview, T1 was able to find 

all the problems in the question and was able to determine what was known, namely the number of cans at levels 

1, 2, and 3 for number 1 and the number of people at levels 1, 2, and 3 for number 2 and the difference for each 

level. Subject T1 was also able to determine what was asked in the question, namely the number of cans at level 

10 for monor 1 and the number of people at level 6 for number 2. Subject T1 was able to change the number pattern 

question into a mathematical sentence.  

Subject T1 was able to change the question into U1, U2, and U3 and was able to change the question into 

a mathematical sentence, namely U10 for number 1 and U6 for number 2. Subject T1 was able to explain the 

answer and was able to solve it systematically. Subject T1 used a formula that he had compiled himself, subject 

T1 started by finding the difference to the desired level in the question then adding it up and adding U1. So that at 

the end of the addition he got the correct result. Subject T1 was able to use the final conclusion of the previous 

question to solve another question. Subject T1 used the formula that he created himself on both questions because 

he saw that what was known between number 1 and number 2 was the same. The following is an analysis of written 

answer data and interview results of subject T2 on essay tests (story questions) numbers 1 and 2 of the combinatoric 

thinking process. 

 

 
Figure 5. Subject T2's answer 

 

In Figure 4.5, it can be seen that subject T2 answered it by writing what is known, asked, and the answer 

in sequence. Subject T2 started by writing what is known, namely 𝑎 = 1, 𝑈1 = 1, 𝑈2 = 3, 𝑈3 = 6, next to it T2 

wrote a triangular number pattern with a picture and calculated the difference, then subject T2 wrote what was 

asked, namely 𝑈10. After writing what is known and asked, subject T2 began to answer the question with a formula 

and looked for the answer for 𝑈10, then after calculating the result was 55. 

In Figure 5, it can be seen that subject T2 answered it by writing down what is known, asked, and the 

answer sequentially. Subject T2 started by writing what is known, namely 𝑎 = 1, 𝑈1 = 1, 𝑈2 = 3, 𝑈3 = 6, and then 

subject T2 wrote what was asked, namely 𝑈6. After writing what is known and asked, subject T2 began to answer 

the question with a formula and looked for the answer for 𝑈6, then after calculating the result was 21.  

Based on the results of the written answers and the results of the interview, T2 was able to find all the 

problems in the question and was able to determine what is known, namely the number of cans at levels 1, 2, and 

3 for number 1 and the number of people at levels 1, 2, and 3 for number 2. Subject T2 was also able to determine 

what was asked in the question, namely the number of cans at level 10 for monor 1 and the number of people at 

level 6 for number 2. Subject T2 was able to change the number pattern question into a mathematical sentence. 

Subject T2 can change the questions into U1, U2, and U3 and can change the questions in mathematical sentences, 

namely U10 for number 1 and U6 for number 2. Subject T2 is able to explain the answers and can solve them 

systematically, subject T2 uses the triangle pattern formula then subject T2 enters n according to the question in 

the question and calculates it and can get the correct final result on both questions. Subject T2 is able to use the 
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conclusions obtained previously to solve other questions, subject T2 finds that number 1 and number 2 are both 

pyramid or triangular and it is known that U1, U2, U3 are also the same in both questions.  

Based on the results of the analysis above, it can be seen that subjects in the high category in their 

computational abilities are able to meet all indicators in the combinatoric thinking process. Subjects T1 and T2 are 

able to identify several problems, are able to re-understand the problems found, are able to explain problems 

systematically, and are able to change problems into other combinatorial problems. 

 

3.2.  Analysis of combinatorial thinking skills with medium level computational ability category 

The following is an analysis of written answer data and interview results of S1 subjects on descriptive 

tests (story questions) numbers 1 and 2 on the combinatorial thinking process.: 

 

 
Figure 6. Subject S1's answer 

 

In Figure 4.6, it can be seen that subject S1 answered it by writing down what is known, what is asked, 

and the answer sequentially. Subject S1 started by writing down what is known, namely 𝑈1 = 1, 𝑈2 = 3, 𝑈3 = 6, 

and then subject S1 wrote down what was asked, namely 𝑈10. After writing down what is known and what is 

asked, subject S1 began answering the question by writing that each number added from 2 is sequential so that 

subject S1 finds the formula and finds the answer for 𝑈10, then after calculating the result is 55. In Figure 6, it can 

also be seen that subject S1 answered it by writing down what is known, what is asked, and the answer sequentially. 

Subject S1 started by writing down what is known, namely 𝑈1 = 1, 𝑈2 = 3, 𝑈3 = 6, and then subject S1 wrote 

down what is asked, namely 𝑈6. After writing is known and asked, subject S1 begins to answer the question with 

the formula and looks for the answer for 𝑈6, then after calculating the result is 21.  

Based on the results of the written answers and the results of the interview, S1 was able to find all the 

problems in the question and was able to determine what is known, namely the number of cans at levels 1, 2, and 

3 for number 1 and the number of people at levels 1, 2, and 3 for number 2 and different for each level. Subject S1 

was also able to determine what was asked in the question, namely the number of cans at level 10 for monor 1 and 

the number of people at level 6 for number 2. Subject S1 was able to change the number pattern question into a 

mathematical sentence. Subject S1 was able to change the question into U1, U2, and U3 and was able to change 

the question in a mathematical sentence, namely U10 for number 1 and U6 for number 2. Subject S1 was able to 

explain the answer and was able to solve it systematically, subject S1 used the triangle pattern formula that had 

been taught by the previous teacher then subject S1 entered n according to the question in the question and 

calculated it and was able to get the correct final result on both questions. Subject S1 was able to use the 

conclusions obtained previously to solve other questions, subject S1 found that number 1 and number 2 had the 

same number pattern seen from levels 1, 2, and 3 where both questions formed the pattern 1, 3, 6. 

 The following is an analysis of written answer data and interview results of subject S2 on essay tests 

(story questions) numbers 1 and 2 of the combinatoric thinking process: 
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Figure 7. Subject S2's answer 

 

In Figure 4.7, it can be seen that subject S2 answered it by writing down the known, asked, and answer 

sequentially. Subject S2 started by writing down the known, namely 𝑈1 = 1, 𝑈2 = 3, 𝑈3 = 6, 𝑎 = 1, and then 

subject S2 wrote down the question, namely 𝑈10. After writing down the known and asked, subject S2 began 

answering the question by writing a formula in the form of a triangle pattern formula and entering n with the 

number 10, then after multiplying and dividing the answer was 55. In Figure 4.7, it can also be seen that subject 

S2 answered it by writing down the known, asked, and answer sequentially. Subject S2 started by writing down 

the known, namely 𝑈1 = 1, 𝑈2 = 3, 𝑈3 = 6, 𝑎 = 1, and then subject S2 wrote down the question, namely 𝑈6. After 

writing is known and asked, subject S2 begins to answer the question by writing a formula in the form of a triangle 

pattern formula and entering n with the number 6, then after being multiplied and divided the answer is 21.  

Based on the results of the written answers and the results of the interview, S2 was able to find all the 

problems in the question and was able to determine what is known, namely the number of cans at levels 1, 2, and 

3 for number 1 and the number of people at levels 1, 2, and 3 for number 2. Subject S2 was also able to determine 

what was asked in the question, namely the number of cans at level 10 for monor 1 and the number of people at 

level 6 for number 2. Subject S2 was able to change the number pattern question into a mathematical sentence. 

Subject S2 was able to change the question into U1, U2, and U3 and was able to change the question in a 

mathematical sentence, namely U10 for number 1 and U6 for number 2. Subject S2 was able to explain the answer 

and was able to solve it systematically, subject S2 used the triangle pattern formula that had been taught by the 

previous teacher then subject S2 entered n according to the question in the question and calculated it and was able 

to get the correct final result on both questions. Subject S2 can use the final conclusion of the previous question to 

solve another question because S2 believes that question number 1 and question number 2 are both related to the 

triangle pattern studied previously.  

Based on the results of the analysis above, it can be seen that subjects in the moderate category in their 

computational abilities are able to meet all indicators in the combinatoric thinking process. Subjects S1 and S2 are 

able to identify several problems, are able to re-understand the problems found, are able to explain the problem 

systematically, and are able to change the problem into another combinatorial problem. 

 

3.3. Analysis of combinatorial thinking skills with low-level computational ability categories 

The following is an analysis of the written answer data and interview results of subject R1 in the 

descriptive test (story questions) numbers 1 and 2 on the combinatorial thinking process: 

 

 
Figure 8. Subject R1's answer 

 

In Figure 8, it can be seen that subject R1 answered it by writing what is known, asked, and the answer 

sequentially. Subject R1 started by writing what is known, namely there are 3 can arrangements and each 
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arrangement increases by 2 and 1, then subject R1 wrote what was asked, namely the 10th arrangement. After 

writing what is known and asked, subject R1 began to answer by counting manually, subject R1 counted from 

arrangement 3 to arrangement 10 which resulted in 55. In Figure 8, it can be seen that subject R1 answered it by 

writing what is known, asked, and the answer sequentially. Subject R1 started by writing what is known, namely 

each additional level is 1, then subject R1 wrote what was asked, namely the 6th arrangement. After writing is 

known and asked, subject R1 begins to answer by counting manually, subject R1 counts from arrangement 3 to 

arrangement 6 which results in 21.  

Based on the results of written answers and interview results, R1 was able to find all the problems in the 

question and was able to determine what is known, namely the number of cans at levels 1, 2, and 3 for number 1 

and the number of people at levels 1, 2, and 3 for number 2 and different for each level. Subject R1 was also able 

to determine what was asked in the question, namely the number of cans at level 10 for monor 1 and the number 

of people at level 6 for number 2. Subject R1 has not been able to change the number pattern question into a 

mathematical sentence. Subject R1 can only mention what is known in the form of a sentence that he summarizes 

without writing it completely in a mathematical sentence, and subject R1 has not been able to change the question 

into a mathematical sentence, R1 only copies the sentence in the question. Subject R1 is able to explain the answer 

and solve it systematically, subject R1 uses a manual method in solving the question, he looks for the difference 

at each level and adds up the differences he finds to produce the next pattern. Subject R1 calculated until he got 

the level asked in the question so that subject R1 was able to get the correct final result. Subject R1 was able to 

use the conclusions obtained previously to solve other questions, subject R1 said that questions number 1 and 

number 2 have the same way of getting the difference and the same triangle shape in both questions.  

The following is an analysis of written answer data and interview results of subject R2 on essay tests 

(story questions) numbers 1 and 2 of the combinatoric thinking process: 

 

 
Figure 9. Subject R2's answer 

 

In Figure 9, it can be seen that subject R2 answered it by writing down what is known, what is asked, and 

the answer sequentially. Subject R2 started by writing down what is known, namely 𝑈1 = 1, 𝑈2 = 3, 𝑈3 = 6, and 

then subject R2 wrote down what was asked, namely 𝑈10. After writing down what is known and what is asked, 

subject R2 began answering the question by writing down a formula in the form of a triangle pattern formula and 

entering n with the number 10, then after multiplying and dividing, the answer was 55. In Figure 9, it can also be 

seen that subject R2 answered it by writing down what is known, what is asked, and the answer sequentially. 

Subject R2 started by writing down what is known, namely 𝑈1 = 1, 𝑈2 = 3, 𝑈3 = 6, and then subject R2 wrote 

down what was asked, namely 𝑈6.  

After writing is known and asked, subject R2 begins to answer the question by writing a formula in the 

form of a triangle pattern formula and entering n with the number 6, then after being multiplied and divided the 

answer is 21. Based on the results of the written answers and the results of the interview, R2 was able to find all 

the problems in the question and was able to determine what is known, namely the number of cans at levels 1, 2, 

and 3 for number 1 and the number of people at levels 1, 2, and 3 for number 2. Subject R2 was also able to 

determine what was asked in the question, namely the number of cans at level 10 for monor 1 and the number of 

people at level 6 for number 2. Subject R2 was able to change the number pattern question into a mathematical 
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sentence. Subject R2 was able to change the question into U1, U2, and U3 and was able to change the question 

into a mathematical sentence, namely U10 for number 1 and U6 for number 2.  

Subject R2 was able to explain the answer and was able to solve it systematically, subject R2 used the 

triangle pattern formula then subject R2 entered n according to the question in the question and calculated it and 

was able to get the correct final result on both questions. Subject R2 was able to use the conclusions obtained 

previously to solve other problems, subject R2 used the triangular number pattern formula in both problems 

because it was known that the pattern was the same in the problem. Based on the results of the analysis above, it 

can be seen that subjects in the low category in their computational abilities were not all able to fulfill all the 

indicators in the combinatoric thinking process. Subject R1 has not been able to fulfill the second indicator, namely 

being able to re-understand the problems found, while subject R2 was able to fulfill all the indicators in the 

combinatoric thinking process, namely being able to identify several problems, being able to re-understand the 

problems found, being able to explain the problem systematically, and being able to change the problem into 

another combinatorial problem. 

This finding is in line with the results of research by Czocher et al. [47] in his article "Toward a model 

for students’ combinatorial thinking". The study explains that students with good computational skills are able to 

form a more structured understanding of combinatorial problems, and can generalize and transform the problem 

into another form that is easier to analyze. In addition, research by Ingram et al. [48] in "Combinatorial Reasoning 

to Solve Problems" also shows that the ability to solve combinatorial problems is closely related to systematic and 

representational thinking skills. Students who think systematically show a tendency to re-understand the problem 

and are able to explain the solution process logically, which supports the findings in this study.  

Furthermore, in a systematic review conducted by Grover & Basu [42] entitled "Integration of 

computational thinking in K-12 mathematics education: a systematic review", it was found that the integration of 

computational thinking in the mathematics learning process can improve students' conceptual understanding and 

problem-solving abilities. This finding strengthens the recommendation of this study, namely the importance of 

improving the quality of the learning process by teachers by emphasizing the aspects of systematic and 

computational thinking in solving mathematical problems. Based on the discussion above, it can be concluded that 

computational skills play an important role in the development of students' combinatoric thinking abilities. 

Therefore, learning that is well designed to develop logical and systematic thinking skills will greatly assist 

students, especially in understanding and solving complex combinatoric problems.  

This study has novelty in examining the relationship between computational skills and students' 

combinatoric thinking abilities, which provides deeper insight into the importance of computational skills in 

solving mathematical problems, especially in the context of combinatoric problems. This finding suggests that 

students with higher computational skills tend to be more effective in meeting combinatoric thinking indicators, 

such as identifying and explaining problems systematically, and changing problems into other forms that are easier 

to solve. The implications of this study are very relevant for the development of mathematics curriculum, by 

encouraging the integration of computational thinking in mathematics learning to improve the quality of students' 

problem solving. However, the limitations of this study lie in the sample which is limited to students with certain 

computational abilities, so that the results cannot be generalized to all levels of student ability. In addition, this 

study has not examined other external factors, such as the influence of the learning environment and the teacher's 

teaching approach, which can also play an important role in the development of students' combinatorial thinking 

skills. 

 

 

4. CONCLUSION 

Based on the results of the analysis, students with high and medium computational skills were able to 

meet all indicators, namely identifying problems, re-understanding problems, explaining problems systematically, 

and changing them into other combinatorial problems. Meanwhile, students with low computational skills have 

not fully met all indicators, because one student has met them, while other students still have difficulty in re-

understanding the problems found. After conducting the research, several suggestions that can be given are first to 

teachers to improve the quality of learning in schools, especially in the thinking process so that it can improve 

students' abilities in solving mathematical problems. Furthermore, suggestions for subsequent researchers are to 

study many sources so that the research made is better and more complete, subsequent researchers can also develop 

research instruments in order to explore the combinatorial thinking process even deeper. 
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