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ABSTRACT 

The purpose of this study was to determine the evaluation of computational thinking ability in 

understanding the limits of algebraic functions for students majoring in Tadris mathematics at 

Lhokseumawe State Islamic Institute. The research subjects were 1st semester students, totaling 6 

students. Data collection techniques in this study used computational thinking ability tests and 

interviews, and then the data were analyzed based on computational thinking indicators, namely 

decomposition, pattern recognition, algorithm thinking, generalization, and abstraction. The results 

obtained from high computational thinking ability indicators that can be completed perfectly are 

decomposition, pattern recognition, algorithm thinking, and generalization/abtraction. With 

moderate computational thinking ability, students have been able to solve problems perfectly for 

indicators of decomposition and pattern recognition, but for indicators of thinking algorithms and 

generalizations or abstractions, they are still less precise. Low computational thinking ability has 

been able to measure decomposition indicators, but for pattern recognition indicators, thinking 

algorithms are still less precise in solving, while generalization and abstraction indicators do not 

answer. 
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PRELIMINARY 

21st century skills students must be equipped with the skills needed to solve 

problems, so that people gain knowledge from their curiosity, and the skills needed today 

are Computational thinking which is one of the competencies needed in science education 

Lamprou & Repenning (2018), Park & Green (2019), and Sengupta et. al (2013), the same 

thing was conveyed by Sengupta et. al (2013) and Woongbin (2022).  Computational 

Thinking (CT) is an essential competency in the information-oriented smart society of the 

21st century. Computational thinking is an alternative approach to abstract problem solving 

by developing the skills set within its framework; by using computational technology, 
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individuals understand a way of thinking essential in the digital age (Alfaro-Ponce, et al., 

2023).  

Solving problems through computational thinking is not only applying concepts in 

solving problems, but focusing more on the process of solving them (Krisdiana, et al., 

2018). Therefore, this is an important thing that students must have in 21st century learning 

to face the various challenges that exist. However, the reality is that math learning runs 

monotonously. This includes teachers presenting material, giving examples, practicing 

problems, checking student answers, and giving homework. As a result, students are less 

interested in developing their computational thinking skills, which results in low 

computational thinking skills  (Marchelin, et al., 2022). In addition, students' ability to 

solve math problems is also still low (Zulfah, 2017).  Many students are not accustomed to 

and even have difficulty in solving the form of problem solving problems, according to 

Dewi (2023) problem solving is one of the most important skills that cannot be separated 

from mathematics learning, one solution that can be used to overcome these problems is by 

applying computational thinking.  

Wing (2006) defines computational thinking as problem solving using systematic 

and logical thinking, which includes data representation, the use of algorithms, hypothesis 

testing, problem decomposition, and the use of abstraction. In the world of computing, 

computational thinking is very important because it can help a person become more 

critical, creative, and analytical in solving problems, both in everyday life. In addition, 

computational thinking improves skills in designing and implementing effective and 

efficient technological solutions, as well as the ability to spot errors or weaknesses in 

solutions and correct them quickly. As stated by Wing (2008), computational thinking can 

help students solve science or math problems in school. According to (Park & Green, 

2019) stated that CT is an important practice if students need to be equipped with 

competencies to become problem solvers in the 21st century. This is also agreed by 

Sengupta et al (2013) that computational thinking is expressed to indicate a thought 

process involved in formulating a problem and its solution so that the solution is 

represented in a concrete form carried out by information processors.  

According to Woongbin (2022) the application of CT in science and mathematics 

education can help improve students' problem-solving skills, creativity, and mathematical 

modeling. This research shows that the application of CT in science and mathematics 

education can help increase students' interest and motivation in learning both subjects. This 
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research shows that the application of CT in science and mathematics education can help 

prepare students to face challenges and opportunities in today's digital and information age.  

The same thing was conveyed Strickland et al (2021) implemented CT education in 

an elementary math classroom, which adopted Scratch to teach students a series of CT 

concepts (e.g., sequence, repetition, and conditional) based on the learning content of 

fractions. The results reported that students better understood fraction knowledge and 

programming language applications after taking the experimental course. The above 

findings suggest that CT-integrated math classrooms are beneficial for students to develop 

math concepts in a block-based programming environment. This was also conveyed by 

(Fang, et al., 2023) Students are motivated to learn fractions during CT activities. This 

learning design provides a problem-solving learning environment for students to answer 

their own questions in a specific topic-fractions. However, students find it difficult to 

understand this concept especially when they have to perform addition or subtraction with 

different denominators in grade four or five. To overcome this problem, teachers need to 

apply different interventions to practice, apply and master mathematical concepts. 

(Hansen, et al., 2017). Furthermore, Ho et al  (2021) highlighted that mathematics teachers 

should implement and create learning tasks that encourage computational thinking to forge 

mathematical ideas and improve mathematics learning. Based on our findings, the 

application of CT programming environment integrated into mathematics learning has the 

potential to increase students' learning motivation and interest in learning mathematics. 

Previous research states the difficulty in solving problems related to the limit of 

algebraic functions, among others, is stated by (Nurhayati & Retnowati, 2019) Procedural 

errors include: incorrect writing of lim in running the limit, errors in substituting values 

into variables, errors in not simplifying the final result, or no answer, conceptual errors 

include errors in solving fractions, factoring errors, rationalization errors. The same thing 

was found by (Noto, et al., 2018) difficulty in connecting prerequisite material with 

problem limits, unable to write the limit symbol correctly, unable to apply the limit 

theorem, unable to determine the limit value at a point. The same thing was also conveyed 

by (Pratiwi, et al., 2021) students have difficulty understanding and proving the formal 

definition of limit. With the findings of some of the difficulties above, researchers are 

interested in evaluating students' computational thinking skills in understanding the limit of 

algebraic functions. 

Awareness of the importance of improving computational thinking skills, namely 

the ability to solve problems with logical thinking and using computational tools (Angeli & 
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Giannakos, 2020). This ability is becoming relevant in an increasingly digitized world. The 

material of the concept of limits of algebraic functions in mathematics is a topic that often 

requires critical thinking and computational approaches in its understanding, through 

understanding this concept, students can understand the basics of calculus (Szydlik, 2000). 

For this reason, it is important to measure Computational Thinking: The ability of 

computational thinking is very important in today's digital era. Students need to be able to 

identify, analyze, and solve problems using a computational thinking approach. 

Developing digital learning modules with a focus on computational thinking can help 

students develop these skills. It is important to remember that computational thinking skills 

can be developed through practice, experience, and continuous learning.  

Based on the explanation that has been conveyed by the researcher above, the 

purpose of this study is to determine the evaluation of Computational Thinking ability in 

understanding the Limit of algebraic functions on students majoring in tadris mathematics 

IAIN Lhokseumawe. 

 

METHODS 

The type of research used in this research is qualitative descriptive. Qualitative 

research method, meaning research method that aims to describe students' computational 

thinking abilities and difficulties experienced by students in solving algebra limit 

functions. The study was conducted at the State Islamic Religious Institute of 

Lhokseumawe in mathematics, the subject of the study is a student of the first semester of 

6 students, after the computational thinking test of 22 students was selected 6 students to 

be interviewed with the details of 2 high skill students, 2 middle skill students and 2 low 

skill students. Data collection techniques in this study used Computational Thinking ability 

tests and interviews, then the data were analyzed based on Computational Thinking 

indicators, namely decomposition, pattern recognition, algorithm thinking, generalization 

and abstraction.  

Data analysis in this study uses qualitative data, where data analysis is done after a 

learning action. The computational thinking skills test will be analyzed by six students with 

high, medium, and low abilities and analyzed per indicator of computational thought, while 

the interview results are analyzed descriptively. The data analysis technique of this 

research is (1) data collection, which is the collection of data by determining the score of 

each answer based on the guidelines of computational thinking. From the results of the test, 

computing ability thinking will be obtained for the take-up of the subject interview. (2) 
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Data reduction (data reduction) is the calculation of the result of the computerized thinking 

ability test to see if the computing thinking ability is categorized into high, medium, and 

low ability. Then,  subjects with medium and lower ability will be selected to conduct the 

interview on the basis of their answers to the test of computing skills thinking. This is done 

to obtain clear information so that it can draw a conclusion. (3) data presentation (data 

display), re-collecting data from organized and categorized information, thus enabling the 

drawing of conclusions from such data. Data presentation in this study includes: 

presentation of data analysis of test results combined with the results of interviews with 

students (subjects of study) in the form of short descriptions, diagrams, and relationships 

between categories; and (4) verification/conclusion drawing and conclusion drafting 

carried out on the basis of analysis of data collected through tests, interviews, and field 

records. 

 

RESULT AND DISCUSSION 

 The results of the study in the form of student answers related to solving 

computational thinking problems in understanding the limit of algebraic functions on 

students majoring in mathematics IAIN Lhokseumawe.  Based on the results of the 

computational thinking ability test totaling 22 students on the limit material of algebraic 

functions, 2 students with high ability, 8 students with moderate ability and 12 students 

with low ability were obtained. From these results it can be said that the computational 

thinking ability of students is still low, for that it is necessary to evaluate where the 

difficulties of students in solving problems related to computational thinking.  

Table 1. Range of Values 

Ability level Value Range         Number of Students 

High  76 - 100         2 

Medium 51 - 75         8  

Low 0 - 50         12 

 

From the data in Table 1, the interview subjects for high ability students are AN and 

QA, medium ability students are SP and FA, and low ability students are RA and MD. The 

following is a discussion of students' computational thinking abilities, while the questions 

used are as follows:  
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Figure 1. Computational Thinking Test Questions 

 

The answers of students who have high computational thinking ability with the subjects 

AN and QA completed well. The results of AN and QA's answers can be seen in Figure 2 

as follows. 
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Figure 2. AN and QA Answer Results 

 

Based on the results of the AN and QA answers in Figure 2 above, the analysis of 

the answers of the computational thinking test of the subjects is: (1) decomposition 

indicators with the question what information do you get from the problem above to 

determine the maximum number of bacteria as long as they live 5 hours? AN and QA have 

been able to understand and record the information in the problem so that it becomes 
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simpler information from the given problem. (2) Pattern recognition indicator with the 

question what is needed to determine the maximum number of bacteria for 5 hours? AN 

and QA have been able to present the information into a pattern into a design, (3) 

Algorithmic thinking indicator with the question How to determine the maximum number 

of bacteria as long as it lives 5 hours? AN and QA have been able to make solutions 

through the process of thinking algorithmically, (4) Indicators of generalization and 

abstraction with questions when can an infected person potentially infect others? What 

conclusion did you reach? AN and QA have been able to generalize by drawing 

conclusions and abstracting important objects to solve new problems. From the results 

above, AN and QA students have been able to outline data and problems into simple ones, 

decide on general patterns and similarities/differences found in the given problems, able to 

compile the correct sequence of steps to get a solution to a problem, able to generalize by 

drawing conclusions and abstracting important objects to solve new problems. 

The results of the answers of students who have moderate computational thinking 

ability with the subjects SP and FA completed very well. The results of SP and FA answers 

can be seen in Figure 3 as follows. 
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Figure 3. SP and FA Answer Results 

 

    Based on the results of the SP and FA answers in Figure 3, then the analysis of the 

answers of the computational thinking test of the subject SP and the FA is (1) 

decomposition indicators with the question what information do you get from the problem 

above to determine the maximum number of bacteria as long as they live 5 hours? SP and 

FA have answered correctly, meaning that SP and FA have been able to understand and 

record the information in the problem so that it becomes simpler information from the 

problem given. (2) Pattern recognition indicator with the question what is needed to 

determine the maximum number of bacteria as long as it lives 5 hours? SP and FA's 

answers are correct, meaning that SP and FA are able to present information into patterns 

into a design, (3) Algorithmic thinking indicator with the question How to determine the 

maximum number of bacteria as long as it lives 5 hours? SP and FA solved the problem in 

  

 

 



 

 

 

374 Computational Thinking Skills In Understanding The Limit of Algebraic Functions 

a direct way without using limits, and the answers given were still incomplete, where the 

maximum number of bacteria in 5 hours was not resolved, meaning that SP and FA were 

not able to make a solution through the process of thinking algorithmically. (4) Indicators 

of generalization and abstraction with questions when can an infected person potentially 

infect others? What conclusion did you reach? SP and FA's answers were incorrect, did not 

answer when infected people could potentially infect others and were wrong in giving 

conclusions, meaning that SP and FA have not been able to generalize by drawing 

conclusions and abstracting important objects to solve new problems. From the results 

above, subjects SP and FA have been able to be able to outline data and problems into 

simple ones, and decide on general patterns and similarities/differences found in the given 

problems.  

The answers of students who have moderate computational thinking ability with the 

subjects RA and MD completed very well. The results of RA and MD answers can be seen 

in Figure 4 as follows. 
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Figure 4. RA and MD Answer Results 

 

Based on the results of the RA and MD answers in Figure 4, then the analysis of the 

answers of the computational thinking test of the subject RA and the MD is (1) 

decomposition indicators with the question what information do you get from the problem 

above to determine the maximum number of bacteria as long as they live 5 hours? RA and 

MD have answered correctly, meaning that RA and MD have been able to understand and 

record the information in the problem so that it becomes simpler information from the 

given problem. (2) Pattern recognition indicator with the question what is needed to 

determine the maximum number of bacteria as long as it lives 5 hours? RA and MD's 

answers are incorrect, meaning that SP and FA have not been able to present information 

into a pattern into a design, should answer The solution pattern used to determine the 

maximum number of bacteria as long as they live 5 hours is to use the limit of t  from 

. (3) Algorithmic thinking indicator with the question How to determine the 

  

 
 



 

 

 

376 Computational Thinking Skills In Understanding The Limit of Algebraic Functions 

maximum number of bacteria as long as it lives 5 hours? RA solved the problem not using 

the limit and the solution was wrong, MD was wrong in solving the problem, meaning that 

RA and MD had not been able to make a solution through the process of thinking 

algorithmically. (4) Indicators of generalization and abstraction with questions when can 

an infected person potentially infect others? What conclusion did you get? The answers of 

RA and MD did not answer, meaning that SP and FA have not been able to generalize by 

drawing conclusions and abstracting important objects to solve new problems. From the 

above results, it can be said that the subjects RA and MD have been able to outline the data 

and problems to be simple. 

Based on the interview, RA and MD who have low ability said the question is 

difficult, do not know where to start to solve it, and difficult to understand the question. 

The following will present the results of computational thinking ability based on 

computational thinking indicators. 

Table 2. Ability Results based on Computational Thinking Indicators 

Number Computational Thinking Indicator 
Ability 

High Medium Low 

1 

(Decomposition) 

Keeps the outline of the data and problem 

simple 

√ √ √ 

2 

(Pattern Recognition) 

Decide on common patterns and 

similarities/differences found in the given 

problems 

√ √ 
Less 

precise 

3 

(Thinking algorithm) 

Able to organize the correct sequence of steps 

to get the solution of a problem 

√ 
Less 

precise 

Less 

precise 

4 

(Generalization/Abtraction) 

Able to generalize by drawing conclusions and 

abstracting important objects to solve new 

problems 

√ 
Less 

precise 

No 

answer 

 

 From table 2 on the results of skill based on computational thinking indicators, it 

can be seen that students who have the ability are still inadequate in solving problems that 

measure thinking algorithms and generalization/abstraction, while low-ability students are 

still less accurate in resolving problems and still inappropriate in the solution that measures 

the identification of patterns and thinking algorithms. For indicators, generalization/ 

abstraction students low ability do not answer. 
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Previous research related to difficulties in solving the ability of computational 

thinking has not yet been analysed, but related to the difficulty and mistakes of students in 

resolving questions related to algebra function limits namely, done by Essing (2022) which 

exposes students errors in solve about the limit function algebra, i.e. students have not too 

well mastered the material of the pre-requisite solve of the limitation of algebra functions, 

students do not know the measures used to solve the question of the function limit algebra, 

students are less careful, students forget the summary of the roots, students don't know the 

important limit notation to write, students are tired and lazy to write the limit notations of 

the results of interviews, and are not complete in working on the matter, as well as 

submitted by Robiah (2020) about the limits given on the basis of the taxonomic stages 

from C1 to C4 that consists of the stages of remembering, understanding, applying, 

analyzing This shows that the subject still feels difficulty understanding the concept and 

implementing the principle of solving a matter function limit. From the above exposure, 

which is the advantage of this research, this study analyzes the ability of computational 

thinking material limit algebraic function and which is analyzed not only the results of 

student answers but also shows more detailed where less accurate is the result of the 

indicator of computing thinking of the student based on the level of his ability. However, 

the shortcomings of this study are that the interviews are only done for 6 students, which 

should be more to further strengthen the answer results of students related computing 

ability thinking if associated with high, medium, and low levels of ability. This is 

supported by the results of research (Khoo et al., 2022) which states that Computational 

Thinking (CT) can help students solve mathematical problems logically and analytically, 

build students' mathematical skills and produce new mathematical solutions, increase 

creativity and meaning in mathematics learning, help increase the effectiveness of 

mathematics learning and help students understand real-world problems related to 

mathematics. 

 

CONCLUSION 

From the results and discussion above, it can be concluded that the ability of 

computational thinking is high, the indicators that can be resolved are decomposition, 

pattern recognition, algorithmic thinking and generalization / abstraction, meaning that 

students have been able to solve the limit problem of algebraic functions perfectly. 

Because it has fulfilled four indicators of computational thinking ability. Moderate 

computational thinking ability, students have been able to solve perfectly to measure 
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indicators of decomposition and pattern recognition, but for indicators of thinking 

algorithms and generalization / abstraction students in solving it are still less precise, 

meaning that students with moderate computational thinking ability only two indicators are 

met, namely decomposition and pattern recognition. Low computational thinking ability, 

only able to measure decomposition indicators, for pattern recognition indicators, thinking 

algorithms are still less precise in solving, while generalization/abstraction indicators do 

not answer, meaning that low computational thinking ability students are only able to 

measure decomposition indicators. Based on this conclusion, to overcome the problem of 

computational thinking ability for medium and low ability students, there is a learning 

model that can overcome the above problems and also learning media so that students 

understand better in solving problems related to computational thinking. Recommendations 

for further research are that the evaluation results can help in identifying the strengths and 

weaknesses of each individual in understanding the limit of algebraic functions with 

computational thinking ability, can design more personalized learning and according to the 

needs of each student, evaluate and update the existing curriculum, lecturers also need 

improvement in supporting the development of students' computational thinking ability, 

then additional training can be held to improve their skills in delivering material with 

appropriate approaches. 
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