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ABSTRACT  

In every mathematics learning process, it is crucial to identify students' thinking processes to observe 

and assess their mathematical thinking abilities. One way to comprehend students' thinking processes 

is by examining their work or their responses to problem-solving test questions. This research utilized 

Polya's framework, which comprises the four stages of problem-solving. One of the efforts to 

measure and improve students' problem-solving skills is by giving them High Order Thinking Skills 

(HOTS) questions.  In this study, the researcher employed a qualitative approach, specifically the 

case study research type, to explore the thinking processes of students who make mistakes in solving 

higher-order thinking skills (HOTS) problems. Subjects in this study were collected by submitting 

HOTS-type questions to eleven 12th-grade students. The researcher chose one student with incorrect 

answers and with more complete writing than others to be the subjects. The results revealed that the 

subject engaged in the stages of understanding the problem, planning the solution, and executing the 

plan, but did not undertake the "looking back" stage. Overall, this study provides insight into the 

subject's thought process in solving HOTS problems related to derivative application material using 

Polya's framework. 
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PRELIMINARY 

It is important to identify students' thinking processes in every mathematics learning 

process to see or assess their mathematical thinking skills. The thinking process is the mental 

activity of students in solving a given problem, which can be seen when students understand 

the problem, plan the solution, carry out the plan, and re-examine the answer in writing or 

orally (Muyassaroh et al., 2021). Students’ thinking process in solving problems is an 

essential aspect because the learning process between one individual and another is different 

(Farib et al., 2019). Examining students' cognitive processes during each mathematics 

learning session is crucial for evaluating their proficiency in mathematical thinking. One 

way to see students' thinking process is by identifying students' work or responses to 

problem-solving test questions (Lailiyah et al., 2020). 
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Problem-solving is an essential cognitive process with profound implications in 

various fields, namely science, engineering, and especially in learning mathematics (Gurat 

& Melanie, 2018). One of the efforts to measure and improve students' problem-solving 

skills is by giving them High Order Thinking Skills (HOTS) questions (Dinni, 2018). High 

Order Thinking Skill (HOTS) is an individual's capacity to connect, reorganize, extend, and 

apply existing knowledge to achieve specific goals or solve non-routine problems (Bai et al., 

2023). HOTS problems in mathematics require students to use their critical thinking skills 

to analyze, evaluate, and create solutions (Indriyana & Kuswandono, 2019).  

Students often face difficulties in solving HOTS problems, especially problems 

involving the application of derivatives. For example students experienced difficulty in 

determining the optimum point of the function given (𝑓(𝑥) = 𝑥(𝑥 − 2)2) using the concept 

of derivatives so that students only answered the part of the question that the students could 

do (Meiliasari et al., 2021). This difficulty can be caused by several factors, such as difficulty 

finding the information listed in the problem, difficulty writing conclusions from the 

numerical solution obtained, and difficulty converting the context written in the problem into 

a mathematical expression of the corresponding function (Fatmanissa et al., 2019). The 

application of derivatives in everyday life can be used in determining the maximum and 

minimum area or volume of an object, the maximum and minimum profit in selling goods, 

and so on (Roudlo & Dwijanto, 2021), so students need to understand how to solve derivative 

problems. 

Several studies on HOTS problem-solving have been conducted previously. Puspa et 

al., (2019) examined the HOTS problem solving ability process in statistics material for 12th 

grade vocational students with high, medium, and low abilities. The results showed that 

high-ability students could complete all stages of Polya's problem-solving, and medium-

ability students could understand the problem. However, they were less able to make plans, 

implement plans and, look back at results, and low-ability students were less able to do all 

stages of Polya's problem-solving well. Based on the results of this study, each subject with 

different abilities has a different thinking process (Polya's four stages), so the researcher 

wants to use Polya's four stages of the thinking process to see how the thinking process is 

carried out by the subject in this study. (Leonisa & Soebagyo, 2022) examined students' 

strategies for solving HOTS-based mathematical problems. Based on the results of their 

research, it was found that students used two mathematical problem-solving strategies, 

namely working backward and intelligent guessing and testing strategies on the answer 

sheets of grade XI students and several stages of problem-solving proposed by Polya (1973). 
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Based on the results of this study, some HOTS questions require a look back stage to see the 

answers that have been written in accordance with what is asked in the question. The looking 

back stage is found in Polya's thinking stages that will used in this research. Several other 

studies examined the difficulties faced by students in solving HOTS problems (Ernawati & 

Sutiarso, 2020; Fiqih & Winarso, 2022; Utami & Andriani, 2023). The results of these 

studies are used as a reference for possible HOTS problem solving errors that might be occur 

in this study. 

In order to understand more deeply how students solve mathematical problems, it is 

necessary to analyze through a more detailed approach. One approach that can be used is 

Polya's problem-solving model. George Polya is a mathematician famous for his problem-

solving approach, which consists of four stages: understanding the problem, planning the 

solution, implementing the plan, and evaluating the results (Polya, 1973). Therefore, it is 

essential to understand the stages of students' Polya solution in solving HOTS problems on 

derivative application material.  

The purpose of this study is to describe students' process in solving HOTS problems 

using Polya's problem-solving stages framework. This research will include an in-depth 

analysis of how students solve HOTS problems using Polya's stages of problem-solving 

framework. The results of this study are expected to positively contribute to the development 

of mathematics curriculum and teaching approaches that are more effective in improving 

students' understanding and mathematical problem-solving skills. 

 

METHODS 

In this research, the form of research is case study research. This research aims to see 

how students think with wrong answers in solving HOTS problems. The subjects solved the 

questions systematically by using the right concepts to solve the problem but did not provide 

the final answer correctly, therefore the researcher used a case study approach to explore the 

phenomena that occurred by looking at the students' thinking processes. Arikunto, (2006) 

states that case study research is conducted intensively in detail and in-depth on a particular 

symptom. By looking in detail at students' thinking processes, researchers aim to find out 

the reasons that can explain the phenomena that occur.  

The results of this study are presented in descriptive form in the form of written words 

from the results of answers and interviews with subjects. The research was implemented in 

the odd semester of the 2023/2024 school year at one of the tutoring institutions located in 

Klojen District, Malang City, East Java 65113. The research time was conducted in 
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November 2023. Subjects in this study were collected by submitting HOTS-type questions 

to eleven 12th-grade students. The subject's grade level selection is based on most of the 

mathematics subject matter studied by 12th grade students so that students already have some 

prior knowledge of mathematics related to the mathematical problems to be tested. The 

subject selection technique used was purposive sampling, a data source sampling technique 

with certain considerations. Of the eleven students, there were two correct and nine incorrect 

answers. The researcher took one of the incorrect answers. Students with more complete 

writing than others were chosen to be the subject. 

The researcher then conducted interviews to explore students' thought processes in 

solving HOTS problems further. Interviews were conducted face-to-face to observe in detail 

how students explained their answers. The researcher asked each point written by the 

students to get details about the students' process in working on their answers. The researcher 

then divided the interview answers into 4 parts of the thinking process according to Polya. 

In the analysis process, the researcher compares students' answers with the results of 

interviews and then explains them based on previous research sources. The observation 

results of the answers given by the students and the interview results are presented in a 

descriptive form to see how the students process solving the problems given. 

 

RESULT AND DISCUSSION 

Results 

The questions used in this research are as follows. 
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English Version 

 

Figure 1. The HOTS Problem 

 

In the given problem, the subject was asked to find the size of the square cut at the 

corners of a piece of paper to maximize the volume of the box made. In this problem, the 

length, width, and height of the box formed are unknown. One way to solve this problem is 

to assume the dimensions of the box in the form of a variable that represents the length of 

the cut square. Using the concept of the volume of a rectangular prism, a function for the 

volume of the box can be derived. By applying the concept of the derivative, the maximum 

volume of the box can be determined. 

The description of the subject's answers will consist of a description of the stages of 

understanding the problem, the stages of planning problem solving, and the stages of 

carrying out the solution plan. There is no description for the looking backstage because the 

subject did not perform the looking backstage. 

1. Stages of Understanding the Problem 

The stage of understanding the problem consists of several indicators: mentioning what is 

known precisely, what is asked precisely, and checking the adequacy of information. The 

subject can mention any important information in the problem by writing or mentioning it. 

Figure 1 is the answer given by the subject in the stage of understanding the problem. 
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English Version 

 

Figure 2. Subject's Answer in The Stage of Understanding The Problem 

Based on Figure 2, some information is written on the subject's answer sheet, namely 

the picture of the paper to be cut and the size written on the right side of the picture. On the 

answer sheet, the subject redraws the illustration of the paper to be cut, then adds the symbols 

p, l, and t to the picture. The subject then used the letters to formalize the length, width, and 

height of the beam formed. It was clarified by an interview by the researcher (P) with the 

subject (S). 

P:  What information can you get from the problem? 

S:  The paper to be cut is square, and the side length is 50. The paper is cut and then folded 

into a box. 

P: This square picture (Pointing to the square picture on the subject's answer) did you take 

from the problem?  

S:  Yes, sir. 

P:  Why did you write the letters p, l, and t in this picture? 

S:  Because later, when folded, p will be the length, l will be the width, and t will be the 

height of the box. 

Next to the drawing made, the subject formalized p and l in the form of t and did it 

correctly. It was done because the subject wanted to normalize the length of the side of the 

square with the symbol t and related to what was asked in the problem. At this stage, the 

subject understands what is asked in the problem. The subject understands that it is necessary 

to find the length of the side of the square that must be cut so that the volume of the box 

Square size = t 
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formed is maximum. The purpose of the subject to formalize this is clarified in the interview 

with the subject. 

P: Why did you write beside it p=50-t-t? 

S:  That means the length p is from the initial size of the paper, which is 50, and then 

reduced by t twice. 

P: Why should it be reduced by t? 

S: It means that the length p is from the initial length of the paper, which is 50, and then 

cut into a square whose length is t. 

P: Does that mean the length is t? 

S: The length of the side of the square, which is cut. 

P: Then what will you do with the equation? 

S: I put it into the volume formula. 

P: Why do you put it into the volume formula? Isn't there a value yet? 

S: It doesn't exist yet, but later, it will form a volume function. Later, we will find out when 

the volume is maximum. 

P: Okay, is that enough information? 

S:  God willing, it's enough. 

The subject used the equation to form a volume function, which will be found when 

the equation is at its maximum. The subject also stated that the information collected was 

sufficient to answer the question. Collecting what is known, the subject first thinks about 

what can be done with the information. 

2. Stages of Planning Problem Solving 

At the stage of planning the problem, the researcher needs to question the subject 

directly to find out how the subject plans to solve the problem. The following is an interview 

with the subject: 

P: Earlier, you said you wanted to find when the volume function was at its maximum value. 

S:  Yes, sir. 

P: Okay, can you explain how you planned the solution after gathering information? 

S:  So, I put the values of p, l, and t that I wrote earlier into the beam volume formula, it 

will form a volume function, then I look for the derivative function. 

P: Why did you look for the derivative? 

S: As I recall, if you look for the maximum value of a function, you can find it using the 

function’s derivative and then look for the maker of the 0 derivative. 
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P: Then the next step? 

S: Later, we will find the t-value when the derivative equals 0. 

P: Okay, then what will the value of t be? 

S:  It is the size of the square that was cut. 

Based on the interview with the subject, the subject explained that his plan after 

collecting information about the beam’s length, width, and volume was to put it into the 

beam volume formula. Then, the subject explained that by entering the values into the beam 

volume formula, the subject would get the beam volume function. From the function formed, 

the subject then looked for the derivative of the function and looked for the maker 0 of the 

derivative of the function. The value of maker 0, according to the subject, is the length of 

the side of the square that needs to be cut so that the volume is maximized. 

3. Stages of Planning 

 

 

English Version 

 

Figure 3. Subject's Answer at The Stage of Implementing Planning 

 Square size = 𝑡    

V= 𝑝 × 𝑙 × 𝑡 (length × width × height)   

𝑝 (length of the paper) = 50 − 𝑡 − 𝑡  

𝑙 (width of the paper) = 50 − 𝑡 − 𝑡 

 

𝑉 = 𝑝 × 𝑙 × 𝑡 (length × width × height) 

= (50 − 2𝑥)(50 − 2𝑥)𝑥 

= (2500 − 100𝑥 − 100𝑥 + 4𝑥)𝑥 

= (2500 − 200𝑥 + 4𝑥2)𝑥 

= 4𝑥3 − 200𝑥2 + 2500𝑥 

 

𝑉′ = 0 

𝑉′ = 12𝑥2 − 400𝑥 + 2500 

0 = 12𝑥2 − 400𝑥 + 2500 

0 = 4(3𝑥 − 25)(𝑥 − 25) 

 

3𝑥 = 25     atau    𝑥 = 25 

𝑥 =
25

3
 

 

 

  

 

 

 

The subject put the 

values of 𝑝, 𝑙, and 𝑡 into 

the formula and got the 

volume function 

The subject got two values, which is 𝑥 =
25

3
 

and 𝑥 = 25 and became the subject's final 

answer 
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At the stage of planning appropriately, there are three indicators: restating the 

problem into an appropriate mathematical model, writing the mathematical model or formula 

appropriately, performing calculations appropriately, and writing answers completely, 

systematically, and accurately.  

To see the stages of the subject's planning implementation, researchers need to look 

at the answers written by the subject after collecting information that can be taken from the 

problem, as in Figure 2.  

In Figure 2, by using the information that had been written previously, the subject 

entered the values of p, l, and t into the beam volume formula and obtained the beam volume 

function. However, in Figure 3, the subject changed the previous variable, t, to x. 

 

English Version 

 

Figure 4. The Subject Made A Mistake in Writing The Variable 

 

The researcher asked the subject why the subject decided to change the variables in 

the p, l, and t values.   

P: Earlier, right p, l, and t, you generalized with the value of t; you also wrote it at the 

beginning of the answer; why here (pointing to the subject's answer) did you write it 

using x?  

Square size = 𝑡    

V= 𝑝 × 𝑙 × 𝑡 (length × width × height)   

𝑝 (length of the paper) = 50 − 𝑡 − 𝑡  

𝑙 (width of the paper) = 50 − 𝑡 − 𝑡 

 

𝑉 = 𝑝 × 𝑙 × 𝑡 (length × width × height) 

= (50 − 2𝑥)(50 − 2𝑥)𝑥 

= (2500 − 100𝑥 − 100𝑥 + 4𝑥)𝑥 

= (2500 − 200𝑥 + 4𝑥2)𝑥 

= 4𝑥3 − 200𝑥2 + 2500𝑥 

 

𝑉′ = 0 

𝑉′ = 12𝑥2 − 400𝑥 + 2500 

0 = 12𝑥2 − 400𝑥 + 2500 

0 = 4(3𝑥 − 25)(𝑥 − 25) 

 

3𝑥 = 25     atau    𝑥 = 25 

𝑥 =
25

3
 

 

 

  

 

 

 

Subject changed the 

variable from 𝑡 to 𝑥 
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S: I am used to using the x variable. For the initial one, I used t temporarily to know the 

form of p, l, and t values first. However, I don't think it affects the answer. 

After getting the beam volume function, the subject wrote the function’s first 

derivative. The subject gets the value of the maker 0 for the derivative of the equation, 

namely 𝑥 =
25

3
 and 𝑥 =  25. 

4. Looking Back Stages 

The researcher asked that the two x values were the final answer obtained. The 

subject believed that the procedure performed was appropriate to find the maximum value 

of a function. So, the length of the side of the square that needs to be cut is 
25

3
 cm and 25 cm. 

This is as explained by the subject in the interview.   

P: Okay, from the answer you wrote, what conclusion did you get? 

S: The lengths of the cut sides of the square are 25 cm and 25/3 cm. 

P: Does it mean that if the square is cut along that length, the volume of the box formed 

will be maximum? 

S: Yes, because the result is that way using the method earlier. 

P:  Are you sure about your answer? 

S: Already sir. 

At this stage, the subject made a mistake because he chose both values as the length 

of the side of the square that needed to be cut. When the length of the cut square side is 25 

cm, the box’s volume becomes 0 or has no volume, so the box’s volume is not maximized. 

The researcher asked a trigger question to see if the subject looked backstage, but the subject 

was sure of his answer. So, it can be concluded that the subject did not do the looking 

backstage. 

Discussion 

Based on the research results at the stage of understanding the problem, subject can 

understand the problems contained in the given problem. Although the student did not get 

the correct answer, the subject could explain the purpose of the problem given. It is supported 

by research belonging to (Rahmawatiningrum et al., 2019), mentioning that students with 

low and high learning achievement can understand the problems given. Based on the 

findings of this study, learning achievement does not affect the understanding of the problem 

so that the subject can understand the problem given. According to Inganah et al. (2023), 

when students can organize the information known in the problem, they will more easily 

understand what is in the problem.  
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The subject also wrote down what was known and some information that could be 

processed from subsequent information by the subject on his answer sheet. The box’s length, 

width, and height are unknown values, so the subject uses symbols to express the box’s 

length, width, and height. According to (Lutfianannisak & Sholihah, 2018), mathematical 

symbols are one of the most effective means of mathematical communication to convey and 

encode mathematical ideas. Symbol interpretation is important in understanding 

mathematical problems formulated using various symbols (Rini et al., 2021). According to 

Roudlo & Dwijanto (2021), most students can express the facts obtained in these problems 

clearly and logically. 

At the stage of planning the solution, the subject explained his plan to find the length 

of the side of the square so that the volume formed was maximized. According to Delaney 

et al. (2004), planning the solution results in a better solution and helps write a complete 

problem solution. The solution plan connects students' imagination with the context of the 

problem. It connects the prior knowledge needed to solve mathematical modeling problems 

through questions or statements that do not directly lead to answers (Nuryadi & Hartono, 

2021). 

Implementing plans that have been made previously is important because the success 

of problem-solving activities cannot be separated from the initial stage, namely 

understanding the problem and utilizing existing information, then formulating strategies 

and representing the strategies made (Wahyuni & Dahlan, 2020). At this stage, the subject 

wrote the answer following the plan that had been made previously, but there were errors, 

such as incorrectly writing variables. The mistakes made by the subject do not affect the 

correctness of the answer. However, it is important to look back at whether the answer 

obtained is what is needed because the determining factor for successful problem-solving is 

revising and validating the solution (García et al., 2016; Prabawanto, 2019). Because, in this 

case, the subject did not look back, the answer given was not correct. 

Students (especially students with low abilities) are less able to do all the stages in 

Polya's problem-solving well, so they rush in solving problems without considering whether 

the solution obtained has gone through the correct calculation procedure or there are errors 

in its implementation to get an incorrect answer (Puspa et al., 2019; Wahyuni & Dahlan, 

2020). Indeed, employing less meticulous steps and problem-solving approaches leads to 

incorrect solutions (Sartika et al., 2023). Fatimah et al.'s research (2021) also states that some 

students struggle to finish the review phase that leads to incorrect solution. 
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Based on the description of students' thinking process in solving HOTS problems on 

derivative application, the implication can be stated that students who can understand the 

problem and apply mathematical concepts well can produce incorrect final answers if they 

do not perform one of the stages in Polya's thinking process, namely the process of looking 

back. The implication of this research is based on the results of research using HOTS 

questions on derivative application material based on Polya's four stages of the thinking 

process. Research using other types of problems and other research approaches is 

recommended to see a variety of research results. 

 

CONCLUSION 

Students' thought process in solving HOTS problems on derivative application 

material in this study is seen based on Polya's problem-solving stages, which consist of 4 

stages, namely the stages of understanding the problem, the stages of planning the solution, 

the stages of planning, and the stages of looking back. The subject performed three stages of 

Polya's solution: the stages of understanding the problem, the stages of planning the problem, 

and the stages of planning. However, it did not perform the stages of looking back. The 

subject understood and collected all the information needed in the problem by mentioning 

and writing down information and drawing illustrations that could be obtained from the 

problem. The subject planned the solution by using the concept of volume and derivative, 

where the subject used the box’s length, width, and height to get the volume function and 

find when the volume is maximum by finding when the function’s derivative is zero. The 

subject then performed the solution according to the plan and obtained two values of the 

length of the side of the square. The subject made some mistakes, but they did not affect the 

calculation. The subject did not perform the looking backstage because he was sure of the 

two values obtained as the answer because it was following the method he had learned. It 

caused the subject's answer to be incorrect. 

Non-routine problems or more complex problems (especially HOTS problems) 

usually require more complex solutions, so it is necessary to emphasize to students to double-

check whether the answers they have obtained are in accordance with what is asked in the 

problem. Future research can more broadly explore about the thought process in Polya's 

stages of solving when working on various types of more complex problems. 

 

REFERENCES 

Arikunto. (2006). Prosedur Penelitian Suatu Pendekatan Praktek. PT Rineka Cipta. 



 

 

  

557 Aditya Pratama, Sudirman, Abdur Rahman As’ari 

Bai, Y., Liang, · Haili, Qi, C., & Zuo, S. (2023). An Assessment of Eighth Graders’ 

Mathematics Higher Order Thinking Skills in the Chinese Context. Canadian Journal 

of Science, Mathematics and Technology Education 2023, 1–18. 

https://doi.org/10.1007/S42330-023-00279-W 

Delaney, P. F., Anders Ericsson, K., & Knowles, M. E. (2004). Immediate and sustained 

effects of planning in a problem-solving task. Journal of Experimental Psychology. 

Learning, Memory, and Cognition, 30(6), 1219–1234. https://doi.org/10.1037/0278-

7393.30.6.1219 

Dinni, H. N. (2018). HOTS (High Order Thinking Skills) dan Kaitannya dengan 

Kemampuan Literasi Matematika. PRISMA, Prosiding Seminar Nasional Matematika, 

1, 170–176. https://journal.unnes.ac.id/sju/index.php/prisma/article/view/19597 

Ernawati, & Sutiarso, S. (2020). Analysis of difficulties in solving mathematical problems 

categorized higher order thinking skills (HOTS) on the subject of rank and shape of the 

root according to polya stages. Journal of Physics: Conference Series, 1563(1), 012041. 

https://doi.org/10.1088/1742-6596/1563/1/012041 

Farib, P. M., Ikhsan, M., & Subianto, M. (2019). Proses berpikir kritis matematis siswa 

sekolah menengah pertama melalui discovery learning. Jurnal Riset Pendidikan 

Matematika, 6(1), 99–117. https://doi.org/10.21831/JRPM.V6I1.21396 

Fatimah, S., Muhsetyo, G., & Rahardjo, S. (2021). Proses Berpikir Tingkat Tinggi Siswa 

SMP dalam Menyelesaikan Soal Pisa dan Scaffoldingnya. Jurnal Kajian Pembelajaran 

Matematika, 5(1), 1–12. http://journal2.um.ac.id/index.php/jkpm/article/view/20662 

Fatmanissa, N., Kusnandi, & Usdiyana, D. (2019). Student difficulties in word problems of 

derivatives: A multisemiotic perspective. Journal of Physics: Conference Series, 

1157(3), 032111. https://doi.org/10.1088/1742-6596/1157/3/032111 

Fiqih, Moh., & Winarso, W. (2022). Analysis of Students` Learning Difficulties in Solving 

Mathematics Problems in the HOTS Category according to Polya Stages. International 

Journal of Advanced STEM Education, 2(3), 1–10. http://www.amcs-

press.com/index.php/ijastemed/article/view/721 

García, T., Rodríguez, C., González-Castro, P., González-Pienda, J. A., & Torrance, M. 

(2016). Elementary students’ metacognitive processes and post-performance 

calibration on mathematical problem-solving tasks. Metacognition and Learning, 

11(2), 139–170. https://doi.org/10.1007/S11409-015-9139-1/FIGURES/2 

Gurat, G., & Melanie. (2018). Mathematical Problem-Solving Heuristics Among Student 

Teachers. Journal on Efficiency and Responsibility in Education and Science, 11(3), 

53–64. https://doi.org/10.7160/ERIESJ.2018.110302 

Indriyana, B. S., & Kuswandono, P. (2019). Developing Students’ Higher Order Thinking 

Skills (HOTS) in Reading: English Teachers’ Strategies in Selected Junior High 

Schools. Journal of English Teaching, 5(3), 204–216. 

https://doi.org/10.33541/JET.V5I3.1313 

Inganah, S., Vidyastuti, A. N., & Sah, R. W. A. (2023). High School Students’ Mathematical 

Skills in Addressing Minimum Competency Assessment Problems using Working 

Backward Strategy. AL-ISHLAH: Jurnal Pendidikan, 15(1), 999–1008. 

https://doi.org/10.35445/ALISHLAH.V15I1.2454 

Lailiyah, S., Kusaeri, K., & Rizki, W. Y. (2020). Identifikasi proses berpikir siswa dalam 

menyelesaikan masalah aljabar dengan menggunakan representasi graf. Jurnal Riset 

Pendidikan Matematika, 7(1), 24–45. https://doi.org/10.21831/JRPM.V7I1.32257 

Leonisa, I., & Soebagyo, J. (2022). Strategi Siswa dan Langkah Polya dalam Penyelesaian 

Masalah Matematis Berbasis HOTS. Proximal: Jurnal Penelitian Matematika Dan 

Pendidikan Matematika, 5(2), 77–86. 

https://doi.org/10.30605/PROXIMAL.V5I2.1852 



 

 

 

558 Students’ Thinking Process in Solving HOTS Problem in Derivative Application 

Materials 

Lutfianannisak, & Sholihah, U. (2018). Kemampuan Komunikasi Matematis Siswa dalam 

Menyelesaikan Soal Materi Komposisi Fungsi Ditinjau dari Kemampuan Matematika. 

Jurnal Tadris Matematika, 1(1), 1–8. https://doi.org/10.21274/JTM.2018.1.1.1-8 

Meiliasari, M., Wijayanti, D. A., & Azima, L. A. (2021). An Error Analysis of Students’ 

Difficulties in Differential Calculus. Journal of Medives : Journal of Mathematics 

Education IKIP Veteran Semarang, 5(1), 48–60. 

https://doi.org/10.31331/MEDIVESVETERAN.V5I1.1433 

Muyassaroh, H. F., Yuwono, I., & Sudirman, S. (2021). Proses Berpikir Siswa Tipe 

Kepribadian Idealist dalam Menyelesaikan Masalah Matematika. Jurnal Kajian 

Pembelajaran Matematika, 5(1), 35–41. 

https://doi.org/10.17977/UM076V5I12021P35-41 

Nuryadi, A., & Hartono. (2021). Solution plan as a strategy to support students in modeling 

mathematics. Journal of Physics: Conference Series, 1806(1), 012117. 

https://doi.org/10.1088/1742-6596/1806/1/012117 

Polya, G. (1973). How To Solve It: A New Aspect of Mathematical Method (2nd ed.). 

Doubleday Anchor Books. 

https://library.lol/main/07D8A245E9BE2678F744DDDEFD1E3242 

Prabawanto, S. (2019). Students’ validations on their solution in mathematical problem 

solving. Journal of Physics: Conference Series, 1157(4), 042111. 

https://doi.org/10.1088/1742-6596/1157/4/042111 

Puspa, R. D., Asari, A. R., & Sukoriyanto, S. (2019). Analisis Kemampuan Siswa Dalam 

Menyelesaikan Soal Tipe Higher Order Thinking Skills (HOTS) ditinjau dari Tahapan 

Pemecahan Masalah Polya. Jurnal Kajian Pembelajaran Matematika, 3(2), 86–94. 

https://doi.org/10.17977/UM076V3I22019P86-94 

Rahmawatiningrum, A., Kusmayadi, T. A., & Fitriana, L. (2019). Student’s ability in solving 

higher order thinking skills (HOTS) mathematics problem based on learning 

achievement. Journal of Physics: Conference Series, 1318(1), 012090. 

https://doi.org/10.1088/1742-6596/1318/1/012090 

Rini, A. D. P., Hussen, S., Hidayati, H., & Muttaqien, A. (2021). Symbol Sense of 

Mathematics Students in Solving Algebra Problems. Journal of Physics: Conference 

Series, 1764(1), 012114. https://doi.org/10.1088/1742-6596/1764/1/012114 

Roudlo, M., & Dwijanto, D. (2021). Analisis Kemampuan Berpikir Kritis dan Kemandirian 

Belajar Siswa Kelas XI Materi Turunan Selama Pembelajaran Daring dengan 

Menggunakan Google Classroom dan Whatsapp. Jurnal Kajian Pembelajaran 

Matematika, 5(2), 46–53. http://journal2.um.ac.id/index.php/jkpm/article/view/26512 

Sartika, E. S., Maimunah, & Hutapea, N. M. (2023). Analysis of High School Students 

Mistakes in Completing The Topic Limit Function Type Higher Order Thinking Skill. 

Mathline : Jurnal Matematika Dan Pendidikan Matematika, 8(3), 805–826. 

https://doi.org/10.31943/MATHLINE.V8I3.449 

Utami, Y., & Andriani, A. (2023). Analysis of Students’ Difficulties in Solving Mathematics 

Problems Based on High Order Thinking Skill (HOTS) Based on Polya Heuristic 

Stages at SMP Negeri 15 Medan. Formosa Journal of Multidisciplinary Research, 2(1), 

191–206. https://doi.org/10.55927/FJMR.V2I1.2348 

Wahyuni, S., & Dahlan, J. A. (2020). Execution of Students’ Plans in Mathematical 

Problems Solving. International Conference on Elementary Education, 2(1), 536–541. 

http://proceedings.upi.edu/index.php/icee/article/view/659 

  

 

 

 


